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Dear Editors and Reviewers:

We would like to thank World Journal of Gastroenterology for

giving us the opportunity to revise our manuscript entitled “Machine-learning to predict

portal vein thrombosis in patients with portal hypertension following splenectomy: A

comparative analysis of three PPER-based practical models” (Manuscript NO: 77119,

Retrospective Study). We want to thank the

Reviewers for constructive and insightful criticism and advice. We have carefully studied

the comments and corrected them in the hope of approval. The modified part is marked in red

on the paper (a marked version of the revised manuscript is provided in the supplementary

material). We tried our best to improve the manuscript and made some changes in the

manuscript. These changes will not influence the content and framework of the paper. We

appreciate for Editors/Reviewers’ warm work earnestly, and hope that the corrections will meet

with approval. Below is our point-by-point response to the reviewer’s comments.

Thanks for all the help.

Sincerely,

Er-Lei Zhang

Responses to the Editorial Corrections:

To science editor:

Q1. The reviewers have raised a few major concerns that should be addressed: 1) The

introduction section should be modified with advantages and justification of the proposed

methods, comparison with other conventional methods, any statement should be correctly

referenced.

Authors response: Thanks for your reminding. According to the suggestions of the reviewers,

I have made appropriate modifications in the introduction section of the manuscript, clarified

the advantages and rationality of machine learning compared with traditional methods, and the

references involved are also listed later in accordance with journal requirements.

Q2. The reviewers have raised a few major concerns that should be addressed: 2) Authors



should clarify the effect of prophylactic anti-coagulation on their cohort and how it affected the

results.

Authors response: Thanks for your suggestion. As mentioned by Reviewer #1, The authors

wrote “Most scholars have recently advocated that the earlier the prophylactic anti-coagulant

therapy is administered postoperatively, which will be more helpful in reducing the incidence of

PVT” >> how they find that factor affecting the outcome in this cohort? And if it is affecting the

model results? As a I see no mention in the table or the methodology regarding this therapeutic

variable factor (prophylactic anti-coagulation)?

In fact, we mentioned “prophylactic anti-coagulant therapy” in the discussion part of the

manuscript. The main purposes are as follows:

(1). The incidence of portal vein thrombosis (PVT) in patients with liver cirrhosis complicated

with portal hypertension (PH) after splenectomy is 4.8%-51.5%[1-3], and it is highly likely to

progress to acute liver failure endangering the patient’s life[4]. In the clinical settings, how to

decrease the detrimental effect of PVT on cirrhotic patients with PH after splenectomy is a

great challenge for surgeons.

(2). Unfortunately, so far, there is no standard prevention method for PVT after splenectomy in

patients with liver cirrhosis complicated with PH[5]. In recent years, some studies have shown

that early preventive anti-coagulant therapy can effectively reduce the incidence of PVT after

splenectomy in patients with liver cirrhosis complicated with PH[6-8]. Ding et al conducted a

network meta-analysis study with strong evidence that early administration of

low-molecular-weight heparin combined with low-molecular-weight dextran appeared to be the

most satisfactory treatment for preventing the development of PVT after splenectomy for

cirrhotic patients with PH[9].

(3). Although postoperative prophylactic anti-coagulant therapy is a potentially effective

method to reduce the incidence of PVT after splenectomy in patients with liver cirrhosis

complicated with PH. However, as we mentioned in the discussion section of the manuscript, it

still has several defects that can’t be ignored. First, even if a safe intervention regimen is

selected, early postoperative anti-coagulation treatment can not completely avoid the risk of

fatal bleeding, especially for patients with severe liver cirrhosis[9]. Second, the target

individuals for selection of postoperative prophylactic anti-coagulation remains unclear. In the



context of the era of precision medicine, selecting targeted individuals and administering

prophylactic anti-coagulation would both avoid excessive wastage of medical resources and

reduce the occurrence of adverse events caused by postoperative prophylactic

anti-coagulation.

(4). The clinical value of the present study is that the postoperative platelet elevation rate

(PPER)-based model we constructed has an accuracy of up to 80% in predicting PVT after

splenectomy, which could help clinicians to distinguish individuals at high risk of PVT early and

efficiently after splenectomy and thereby choose individualized prophylactic anti-coagulation

measures for patients.

It must be acknowledged that the above concern raised by Reviewer #1 is valuable and worthy

of careful consideration. As mentioned above, recent studies have shown that anti-coagulant

therapy can reduce the incidence of PVT after splenectomy. Therefore, in order to eliminate

the possible impact of anti-coagulant therapy on the actual incidence of PVT after splenectomy,

we exclude those with a previous history of anti-coagulant therapy and/or those received

prophylactic anti-coagulant therapy after splenectomy (as shown in Figure 1A in the

manuscript). The risk of postoperative PVT maybe underestimated if patients receiving

anti-coagulant therapy, which will directly affect the accuracy of the PPER-based model in

identifying individuals at high risk of PVT after splenectomy.

We think that the above concern proposed by Reviewer #1 is understandable. Prophylactic

anti-coagulant therapy indeed did have an impact on the incidence of PVT after splenectomy

in PH patients in this study cohort, and further underestimated the value of the prediction

model for the risk of PVT after splenectomy. And we excluded patients who received

prophylactic anti-coagulant therapy after splenectomy when designed this study. Therefore,

the therapeutic variable factor (prophylactic anti-coagulation) will not be included in the table or

the methodology in our study.

To company editor-in-chief:

Q1. Before final acceptance, uniform presentation should be used for figures showing the

same or similar contents; for example, “Figure 1Pathological changes of atrophic gastritis after

treatment. A: ...; B: ...; C: ...; D: ...; E: ...; F: ...; G: ...”. Please provide decomposable Figures (in



which all components are movable and editable), organize them into a single PowerPoint file.

Authors response: Thanks for your kind suggestion. I have adjusted all figures and figure

legends to a unified format that meets the journal’s publication requirements. In addition, I also

provide decomposable figures (where all components are movable and editable) and organize

them into a single PowerPoint file.

Q2. Please authors are required to provide standard three-line tables, that is, only the top line,

bottom line, and column line are displayed, while other table lines are hidden. The contents of

each cell in the table should conform to the editing specifications, and the lines of each row or

column of the table should be aligned. Do not use carriage returns or spaces to replace lines

or vertical lines and do not segment cell content.

Authors response: Thanks for your suggestion. I have revised and adjusted all tables

according to your suggestions and requirements.

Q3. Please check and confirm whether the figures are original (i.e. generated de novo by the

author(s) for this paper). If the picture is ‘original’, the author needs to add the following

copyright information to the bottom right-hand side of the picture in PowerPoint (PPT):

Copyright ©The Author(s) 2022.

Authors response: Thanks for your suggestion. The pictures provided in this study are

original, so I have signed the pictures in the PowerPoint (PPT) according to your requirements.

Q4. Before final acceptance, the author(s) must provide the English Language Certificate

issued by a professional English language editing company.

Authors response: Thanks for your suggestion. I have provided an English language

certificate issued by a professional English language editing company as required.

Q5. The title of the manuscript is too long and must be shortened to meet the requirement of

the journal (Title: The title should be no more than 18 words).

Authors response: Thanks for your suggestion. I have revised the title of the manuscript as

“Machine-learning predicts portal vein thrombosis after splenectomy in patients with portal



hypertension: A comparative analysis of PPER-based models” upon the requirement of the

journal (Title: The title should be no more than 18 words).

Responses to the Reviewer comments:

To the reviewer #1 comments:

Q1: Aim of the study the authors used the term “excavate”, I think it is not appropriate here.

Please modify to examine or assess or other more popular scientific term.

Authors response: Thanks for your suggestion. We agree with your opinion that the term

“excavate” is really not commonly used, so I have replaced it with “evaluate” in the manuscript

as you suggested.

Q2: Why the authors chose to use a machine learning programming to assess this issue

instead of multivariate analysis, and are there any previous studies using the statistical

methods per se to assess this issue in question?

Authors response: Thanks for your question. In the present study, we employed two methods

(novel machine learning algorithms and conventional multivariate logistic regression analysis)

to construct the PPER-based prediction model of PVT after splenectomy in cirrhotic patients

with PH. The novel machine learning algorithms included the least absolute shrinkage and

selection operator (LASSO) and the random forest (RF). We adopted novel machine learning

algorithms to build predictive models due to the following considerations:

(1). In recent years, with the rapid development of artificial intelligence knowledge, novel

machine learning algorithms based on clinical features have shown great potential in various

aspects of medical research, especially in the construction of predictive models, and the

features screened for model construction are clinically interpretable[10]. Gao et al [11]

constructed four machine learning models based on COVID-19 patients’ clinical data to

distinguish individuals with the high-risk of mortality, with the areas under the curve (AUC) of

0.9760. Kawakami et al [12] developed several machine learning models based on clinical

features, among which the RF model showed the best performance in distinguishing epithelial

ovarian cancer from benign ovarian tumors with an AUC of 0.968.

(2). Currently, the wide range of applications of various machine learning methods has



surpassed conventional statistical analysis due to their higher accuracy, which might become

increasingly applicable in the field of medical research[13, 14]. Churpek et al [15] conducted a

multicenter study and concluded that several machine learning methods can predict clinical

outcome variables more accurately than conventional logistic regression.

(3). Although compared with traditional multivariate analysis methods, machine learning

algorithm has an overwhelming advantage in constructing clinical prediction model. However,

to the best of our knowledge, so far, only Wang et al [16] tried to construct a prediction model of

PVT after splenectomy in cirrhotic patients with PH using machine learning algorithms.

Given the above reasons, we finally applied this novel approach in the comparison with

conventional methods in this retrospective study. Our results also illustrated that the novel

machine learning method was slightly superior to conventional methods in the accuracy of

predicting PVT after splenectomy.

Q3. In the exclusion criteria the authors stated that they excluded “platelet count on the first

and third day after the operation (PLT1, PLT3) were not elevated compared to the preoperative

values”, could they elaborate why they didn’t add to the model this group? Either as a control

group or as a prediction to the reverse of not having a postoperative effect on the platelet

count?

Authors response: Thanks for your valuable question. Actually, we conducted this

retrospective study for the following reasons:

(1). To investigate the predictive value of the amplitude of postoperative elevated platelet count

for the development of PVT after splenectomy.

(2). Based on the PPER and other clinical features, novel machine learning was applied to

construct the prediction models for PVT after splenectomy.

The main purpose of this study was to evaluate the effect of the ratio of elevated postoperative

platelet counts on PVT after splenectomy. Thus, we excluded patients with no elevated platelet

count on day 1 and 3 after operation when we designed this study.

Actually, your question is of great value and guidance. That’s what we’re going to do next. We

are preparing a prospective study to stratify the risk of developing PVT after splenectomy in

cirrhotic patients with PH into low- and high-risk statuses using the PPER-based model



constructed in this study. We will enroll patients whose platelet count didn’t increase on the first

or third day after splenectomy as the control group, and then compare the incidence of PVT

with low-risk PVT group and high-risk PVT group, which is the further verification and

promotion of the prediction models constructed in this retrospective study.

Q4. The authors stated “We diagnosed PVT by color Doppler ultrasound examination and

enhanced CT would be applied as an auxiliary examination when its diagnosis was questioned”

does they mean CT angiography on the abdomen with contrast? Or triphasic CT or contrasted

CT? please clarify.

Authors response: Thanks for your question, we discussed this issue with the professional

radiologist in our hospital. Finally, we replace the “enhanced CT” in the manuscript with

“contrast-enhanced CT”[17]. This expression may be more accurate.

Q5. The thrombophilia as a cause of thrombosis, are there any attributed clinical problem

causing it, rather than the splenectomy, for example reactionary. This is consistent with the

results of the study, where the authors stated “In most cases, platelet, erythrocyte, and

leukocyte counts rose dramatically over a short time after splenectomy in patients with PH,

and the blood was hypercoagulable [8]. Therefore, previous studies suggested that

preoperative low platelet and leukocyte count were founders for the formation of PVT

postoperatively [38]. This study revealed that the preoperative lymphocyte count was an

influential factor in PVT postoperatively, which coincided with the above view.”>>>This will lead

to bias caused by confounding factors, could the authors clarify how they dealt with that issue?

Or they stated them as a direct and independent cause for the PVT?

Authors response: Thanks for your question. The pathogenesis of thrombus is extremely

complex and its occurrence is usually the result of multi-factors working together. Studies

indicated that thrombus occurrence mainly depends on the interrelationship between three

physiological factors of Virchow’s triad: hypercoagulable state of blood, stasis of blood flow

and intravascular vessel wall injury[18, 19]. However, due to the unique anatomical structure of

portal vein system, the mechanism of PVT formation has not been fully clarified so far[17].

PVT is a relatively rare disease in the general population[20]. However, patients with liver

cirrhosis, especially those complicated with PH, have a rising risk of developing PVT to



3.7%-24.4% due to the increase of portal vein pressure, slow portal vein blood flow, blood

stasis and hypercoagulability[21-25]. In a recent review, Senzolo et al [26] emphasized that in

addition to the classic Virchow’s triad is the key factor of PVT in patients with liver cirrhosis,

other factors also play an important role. Among other risk factors for PVT in cirrhosis,

splenectomy and portosystemic-shunt surgery have been reported as being determinants of

PVT due to venous injury and/or by altering portal venous flow[27]. Endoscopic therapy for

esophageal varices (with sclerotherapy or variceal band ligation), endothelial injury or

endotoxemia after endoscopic sclerotherapy have been shown to play an important role in

PVT development[28, 29]. In addition, it has been suggested that cryptogenic and NASH

cirrhosis are associated with a higher risk of PVT compared to other etiologies of cirrhosis[30-32].

In this study, our aim was to explore the independent risk factors of PVT after splenectomy in

cirrhotic patients with PH, and to construct practical models for predicting PVT based on these

factors. Considering the influencing factors of PVT formation in patients with liver cirrhosis

mentioned above, in order to avoid the possible impact of confounding factors on the final

results of this study, in fact, we carefully considered these problems when designing this

regression study, and we mainly took the following measures:

(1). In the above we mentioned that there may be differences in the risk of developing PVT in

cirrhosis caused by different etiologies. Therefore, only HBV-related cirrhosis was included in

this study, while cirrhosis due to other etiologies was excluded.

(2). A history of previous endoscopic or surgical treatment as mentioned above would

influence the incidence of PVT in cirrhotic patients, and therefore we excluded patients with

previous endoscopic treatment, splenic embolism, or surgical intervention from the exclusion

criteria.

(3). Of course, to allow uniformity of patients at baseline, all 483 of our enrolled participants

were cirrhotic patients with PH, and we excluded patients who underwent splenectomy

because of neoplastic or hematological factors.

(4). In the exclusion criteria, we excluded patients with a history of previous anti-coagulant

treatment for thrombotic disease or those received prophylactic anti-coagulant treatment

postoperatively, as this was also a confounding factor affecting our study.



Q6. The authors wrote “Most scholars have recently advocated that the earlier the prophylactic

anti-coagulant therapy is administered postoperatively, which will be more helpful in reducing

the incidence of PVT” >> how they find that factor affecting the outcome in this cohort? And if it

is affecting the model results? As a I see no mention in the table or the methodology regarding

this therapeutic variable factor (prophylactic anti-coagulation)?

Authors response: Thanks for your question. Recent studies have shown that anti-coagulant

therapy can reduce the incidence of PVT after splenectomy[6-8]. Therefore, in order to eliminate

the possible impact of anti-coagulant therapy on the actual incidence of PVT after splenectomy,

we exclude those with a previous history of anti-coagulant therapy and/or those received

prophylactic anti-coagulant therapy after splenectomy (as shown in Figure 1A in the

manuscript). The risk of postoperative PVT maybe underestimated if patients receiving

anti-coagulant therapy, which will directly affect the accuracy of the PPER-based model in

identifying individuals at high risk of PVT after splenectomy.

We think that your concern is understandable. Prophylactic anti-coagulant therapy indeed did

have an impact on the incidence of PVT after splenectomy in PH patients in this study cohort,

and further underestimated the value of the prediction model for the risk of PVT after

splenectomy. And we excluded patients who received prophylactic anti-coagulant therapy after

splenectomy when designed this study. Therefore, the therapeutic variable factor (prophylactic

anti-coagulation) will not be included in the table or the methodology in our study.

Q7. The authors stated in the limitation of their study “Second, the uncommon preoperative

factors that may influence the formation of PVT, such as splenic vein diameter, spleen volume,

and portal vein flow velocity [8, 19], were not routinely measured in our institution and thus

failed to be included in the present study. “>> But some of these parameters for example

splenic vein diameter could be assessed through the CT scan angiography films or abdominal

ultrasound, so why they were not assessed?

Authors response: Thanks for your question. Due to the nature of retrospective research, this

study does have some unavoidable defects. In fact, 483 eligible participants in this study

underwent routine preoperative examinations of abdominal ultrasound and contrast-enhanced

CT within 7 days before operation, but the imaging report in our institution didn’t routinely



describe the characteristic information of splenic vein diameter, spleen volume, and portal vein

flow velocity, unless there were special requirements. Therefore, we were unable to obtain this

information from the electronic medical record system in our institution.

Thank you again for your question. Your concern has important guidance for our prospective

research to be carried out in the later stage. We will communicate with our specialized imaging

physicians to ensure that each enrolled patient has characteristic information on splenic vein

diameter, spleen volume, and portal vein flow rate in their diagnostic electronic imaging

reports.

To the reviewer #2 comments:

1. In the Introduction section, the drawbacks of each conventional technique should be

described clearly.

Authors response: Thanks for your suggestion. According to your suggestion, I have made

appropriate modifications in the introduction section of the manuscript, clarified the drawbacks

of traditional methods compared with machine learning.

2. You should emphasize the difference between other methods to clarify the position of this

work further.

Authors response: Thanks for your kind suggestion. We have emphasized the uniqueness of

our prediction model for PVT after splenectomy in comparison with other methods in the

introduction section of the manuscript, which has now been reasonably modified according to

your recommendations. Please find it in our revised marked manuscript.

Q3. The Wide ranges of applications need to be addressed in the Introduction.

Authors response: Thanks for your valuable suggestion. Your proposal is extremely

meaningful and we believe that it is beneficial to make this manuscript more acceptable.

Therefore, we have made appropriate amendments in the introduction section of the

manuscript according to your recommendation. Please find it in our revised manuscript.

Q4. Add the advantages of the proposed system in one quoted line for justifying the proposed



approach in the Introduction section.

Authors response: Thanks for your suggestion. We have made appropriate modifications in

the introduction section of the manuscript according to your suggestion, which will make our

work more perfect.

Q5. In the introduction, the findings of the present research work should be compared with the

recent work of the same field towards claiming the contribution made. kindly provide several

references to substantiate the claim made in the abstract (that is, provide references to other

groups who do or have done research in this area).

Authors response: Thanks for your suggestion. In the introduction section of the manuscript,

I have made appropriate modifications according to your proposal, and compared the results

of our work with recent publised work in the same field, so as to show the contribution of this

research. In addition, we also provide several references to confirm the claims made in the

abstract.

Q6. Authors can refer to some latest related works from reputed journals like IEEE/ACM

Transactions, Elsevier, Inderscience, Springer, Taylor & Francis, etc.

Authors response: Thanks for your suggestion. I have added the latest related works

published in the reputed journals in our revised manuscript as new references according to

your recommendation.
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ROUND 2

Dear Editors and Reviewer:

Thank you for your letter and the reviewer’s valuable comments concerning our manuscript

entitled “Machine-learning predicts portal vein thrombosis after splenectomy in patients with

portal hypertension: A comparative analysis of PPER-based models” (Manuscript NO: 77119,

Manuscript Type: ORIGINAL ARTICLE). These comments have important guiding significance

for our research. We have carefully studied the comments and corrected them in the hope of

approval. The modified part is marked in red on the paper (77119_ revised manuscript marked

version). We tried our best to improve the manuscript and made some changes in the

manuscript. These changes will not influence the content and framework of the paper. We

appreciate for Editors/Reviewer’s warm work earnestly, and hope that the correction will meet

with approval. Below is our point-by-point response to the reviewer’s comments.

Sincerely,

Er-Lei Zhang

Responses to the Editors’ comments

Q1: There are some specific comments to be modified in the second-round review. Please

revise the manuscript according to its comments and make a point-to-point response to the

review comments. Note that it is not my opinion, but the reviewer's opinion. Please see the

attachment for the reviewer's opinion (77119_RevisionReviewReport).

Authors response: Thanks for your suggestion. I have carefully studied the constructive

comments put forward by the reviewer and made appropriate modifications in the manuscript



according to these opinions, which will make the manuscript more perfect. I also made a

point-to-point response to the comments made by the reviewer (77119_Reply).

Q2: Corresponding authors are requested to sign the attached Conflict-of-interest-statement.

Authors response: Thanks for your reminding. The corresponding author (Er-Lei Zhang) has

signed the Conflict-of-interest-statement (77119_ Conflict-of-interest-statement).

Q3: Please provide the Figures cited in the original manuscript in the form of PPT. All text can

be edited, including A, B, arrows, etc. please don’t include any *, #, †, §, ‡, ¥, @….in your

Figures; Please use superscript numbers for illustration; and for statistical significance, please

use superscript letters. Statistical significance is expressed as aP < 0.05, bP < 0.01 (P > 0.05

usually does not need to be denoted). If there are other series of P values, cP < 0.05 and dP <

0.01 are used, and a third series of P values is expressed as eP < 0.05 and fP < 0.01.

Authors response: Thanks for your valuable comments, I have modified the Figures

according to your suggestions (77119_Figures).

Q4: For S1 in Supplementary material, please provide the table in Word, not Excel.

Authors response: Thanks for your suggestions, I have adapted the table (S1 in the

supplemental material) to word format (77119_S1).

Q5: Abbreviations other than COVID-19 and SARS-CoV-2 are not allowed in the title of the

article., and no more than 18 words are allowed. The title cannot start with "the, a, an".

Authors response: Thanks for your suggestion, I have revised the title as “Machine-learning

predicts portal vein thrombosis after splenectomy in patients with portal hypertension:

Comparative analysis of three practical models” with your comments.



Responses to the Reviewer’s comments:

Q1: The authors mentioned in their answer to reviewers that “. And we excluded patients who

received prophylactic anti-coagulant therapy after splenectomy when designed this study.

Therefore, the therapeutic variable factor (prophylactic anti-coagulation) will not be included in

the table or the methodology in our study.” >> I recommend that this exclusion criterion be

mentioned clearly in the methodology to avoid reader’s confusion.

Authors response: Thanks for your precious suggestions. According to your opinions, I have

changed the “postoperative prophylactic anticoagulation” to “received prophylactic

anti-coagulant therapy after splenectomy” in the materials and methods section of the

manuscript (article 8 exclusion criteria). I strongly agree that such a description is more

understandable to readers.

Q2: To the authors: please add your explanation in Q2 to reviewer #1, of why choosing a

machine learning program instead of the most common statistical method for analysis, in

introduction or methodology to explain the benefit of the new technique.

Authors response: Thanks for your suggestion. I have added the explanation in Q2 to

reviewer #1 to the fifth paragraph of the introduction section of the manuscript.

Q3: Could the authors add their explanation in Q3 to reviewer #1 to the discussion?

Authors response: Thanks for your suggestion. Your valuable comments are attached great

importance by our team. Indeed, we greatly favor to add the explanation in Q3 to reviewer #1

to the discussion section of the manuscript. However, considering the following reasons, we

have carefully decided to give up this proposal.



(1). This study was to evaluate the effect of the magnitude of elevated platelet counts after

splenectomy on the formation of portal vein thrombosis (PVT) postoperatively. Therefore, the

study excluded the patients with platelet counts not increased on the first or third days after

splenectomy.

(2). In responding to Q3 raised by reviewer #1, I elaborated on the design of the prospective

study that our team will conduct. As the confidentiality of the research plan may be involved,

our team finally decided not to add this part of the explanation to the discussion section of the

manuscript after careful consideration. We hope this can be understood by you.

Q4: The authors did not answer the Q5 to reviewer #1, the reviewer asked for the reactionary

elevation of platelet count as due to anemia (or infection with lymphocytosis), and if this was a

“statistical confounder” in their results, and could cause bias? Please answer this specific

query.

Authors response: Thanks for your question. We have carefully studied your comments, as

well as the Q5 raised by reviewer #1. It must be acknowledged that your concerns are very

reasonable, because reactive thrombocytosis caused by anemia or infectious with

lymphocytosis may indeed affect the formation of PVT after splenectomy. However, in order to

avoid the influence of these confounding factors on the statistical analysis, we paid great

attention to this issue when designing this study.

(1). Reactive thrombocytosis is closely related to various medical conditions, including

infection, anemia, trauma or surgery[1]. Post-splenectomy reactive thrombocytosis is a very

common event in patients undergoing the splenectomy, with an incidence of 75-90%[2, 3]. When

studying the risk factors of PVT after splenectomy, the interference of thrombocytosis caused



by anemia or infection cannot be ignored. Studies have reported that iron deficiency or

hemolytic anemia are contributors to reactive thrombocythemia[4]. However, the 483 patients

who underwent splenectomy that we finally included in this study were patients with hepatitis B

virus related cirrhosis complication with portal hypertension. The patients who underwent

splenectomy due to splenomegaly caused by hematological diseases (article 2 of the

exclusion criteria in the materials and methods section of the manuscript) are excluded. These

excluded patients included the patients with iron deficiency or hemolytic anemia as you

concerned about. Therefore, this factor will not affect the research results.

(2). The most prominent pathogen causing post-splenectomy infection is Streptococcus

pneumoniae[5]. Appropriate prophylactic use of broad-spectrum antibiotics in the perioperative

period can effectively reduce the risk of infection after splenectomy[6]. In fact, all patients in this

study who underwent splenectomy due to portal hypertension received prophylactic antibiotics

preoperatively and postoperatively. The patients in this study cohort did not present incision

infection or intra-abdominal infection, pneumonia, etc. during postoperative hospitalization.

In addition, although the mortality rate of overwhelming post-splenectomy infection (OPSI) is

high at 50-70%[7], the incidence of OPSI in patients undergoing splenectomy is low at 0.13%[8].

Most studies have found that young children (under the age of 2) or individuals who underwent

splenectomy due to hematologic diseases have the highest risk of OPSI[9-11]. However, the

patients enrolled in this study were adults (over the age of 18), and patients who underwent

splenectomy for hematological diseases were also excluded. There were no cases of OPSI in

this study cohort during more than 2 years of follow-up.

Actually, the infection with lymphocytosis you are worried about will hardly affect the results of



this study. Primary lymphocytosis is usually seen in young children and is associated with

genetic defects, while secondary lymphocytosis is presented in adults due to malignancy,

rheumatic disease, or infection[12]. Infectious lymphocytosis is an acute infectious disease

caused by virus, which is mainly characterized by significantly increased peripheral blood

leukocyte and lymphocyte counts[13]. Infectious lymphocytosis is predominantly seen in

children and is very rare in adults[14]. The 483 adult patients enrolled in this study had low

peripheral blood leukocyte and lymphocyte counts due to portal hypertension complicated with

hypersplenism (Table 1). These patients were not diagnosed as infection with lymphocytosis

during the perioperative period.

In summary, the reactionary elevation of platelet count as due to anemia (or infection with

lymphocytosis) was not a “statistical confounder” in the results of this study.

Table 1: The characteristics of peripheral blood routine in 483 adult patients with portal

hypertension.

Variable Training cohort Validation cohort
Without PVT
(n = 203)

PVT
(n =135)

P Without PVT
(n = 80)

PVT
(n = 65)

P

RBC† (×1012/L) 3.59 (3.20-3.93) 3.57 (3.21-3.90) 0.69 3.74 (3.49-4.02) 3.55 (3.22-3.93) 0.044
HLB† (g/L) 89.3 (78.1-103) 93.2 (82.1-104) 0.093 89.5 (79.5-107) 91.1 (82.8-101) 0.965
WBC† (×109/L) 2.51 (1.83-3.40) 2.18 (1.48-2.87) 0.007 2.46 (1.95-3.21) 2.09 (1.58-2.92) 0.06
N† (×109/L) 1.35 (0.98-2.09) 1.27 (0.85-2.00) 0.177 1.38 (1.06-1.98) 1.15 (0.87-1.77) 0.147
L† (×109/L) 0.79 (0.56-1.14) 0.50 (0.38-0.79) <0.001 0.78 (0.51-1.11) 0.63 (0.45-0.91) 0.045
PLT† (×109/L) 48.0 (36.0-64.5) 33.8 (26.0-47.9) <0.001 46.0 (32.1-57.0) 35.0 (27.0-48.0) 0.012

†Continuous variables were presented as the median and interquartile range (IQR). PVT, portal vein thrombosis. RBC,

red blood cells. HLB, hemoglobin. WBC, white blood cells. N, neutrophil count. L, lymphocyte count. PLT, platelet

count.
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