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VERSION 1 - REVIEW 

REVIEWER Anette Tarp Hansen 
Center for Haemophilia and Thrombosis  
Department of Clinical Biochemistry  
Aarhus University Hospital, Denmark 

REVIEW RETURNED 19-May-2015 

 

GENERAL COMMENTS Dr Villane et al, adresses in the present paper the important issue on 
risk of thrombosis in relation to underfoiung assisted reproduction 
(AR). The paper shows an insignificant trend towads an increased 
risk of DVT in pregnancies conveived by ART, as compared to 
spontaneously conceived pregnancies.  
Major issues:  
My major concern is the few numbers of events in both groups.  
1. Please specify, if women with previous VTE were included in the 
study. Only family history is discussed. Personal history of VTE is an 
important risk factor for subsequent VTE - thus it would be 
appropriate to inlcude only first-time events in the analyses, if 
possible.  
2. Both women receiving IVF-, ICSI-, and IUI-tretment were 
included. Were they comparable regarding the estrogen load posed 
by the treatment.  
3. Please discuss in more detail the hypothesis on why estrogen 
load is important for the VTE pthogenesis.  
4. Regarding the cases: Why is it important to include also 
superficial thrombosis. Please clarify.  
 
 
Minor issues:  
1. Please rephrase the first sentence in first paragraph of the 
discussion. The meaning of it is blurred.  
2. Please discuss lack of confounder control as a limitation in the 
present study  
  

 

REVIEWER J. P. Galanaud 
Montpellier University Hospital, France 

REVIEW RETURNED 20-May-2015 
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GENERAL COMMENTS Interesting small local (italian mononcentre) study assessing the risk 
of VTE after ART-related pregnancy. Paper is concise well written 
and easy to read  
My only major comment is that I feel uncomfortable with the 
prospective nature of the study. In my opinion, it looks rather like a 
retrospective analysis. For example data on VTE does not seem to 
have been collected prospectively (during a medical visit) but via an 
administrative database search. Authors also need to explain more 
extensively in the limitation of the study section, why they feel that 
there is little risk of under-reporting VTE events.  
 
Minor comments  
intro: Authors should explain more clearly why their work is original  
p7 results: "age and BMI as additional risk factors": I don't 
understand what authors mean as BMI is equal to 20 for ths patient  
Table 3: add units (i.e. %). Please also add somewhere mean age in 
both cohorts of women (not only the ref one). Indeed authors state 
that "age is suggested to be a risk factor..." I don't understand 
thanks to which data they can state that. Please provide additional 
results or remove it  
p9 3 out of 10 (missing value) 

 

VERSION 1 – AUTHOR RESPONSE 

Reviewer: 1  

 

 

We’d like to thank this reviewer for her comments that allow us to improve the quality of the 

manuscript.  

We are aware of the low number of cases reported and hope that this paper could stimulate other 

authors to add new evidence to this field, as already done by dr Hansen.  

 

Major issues:  

 

1. Please specify, if women with previous VTE were included in the study. Only family history is 

discussed. Personal history of VTE is an important risk factor for subsequent VTE - thus it would be 

appropriate to inlcude only first-time events in the analyses, if possible.  

 

Thank you for this observation, we fully agree with. In the table 2B it is now reported that pts 2 and 9 

had a previous event. At the end of the results’ section, we added the following statement: 

“Furthermore, when we excluded in the reference cohort the women who had had a previous VTE 

(pts. n 2 and n 9, table 2B), the two-tailed Fisher exact test approached statistical significance ( p: 

0.054; OR: 7.2, 95%CI: 0.91-45.6).”  

 

2. Both women receiving IVF-, ICSI-, and IUI-treatment were included. Were they comparable 

regarding the estrogen load posed by the treatment.  

 

We agree with this observation; we recorded 1 VTE after IVF and 2 events ( 1 superficial and 1 deep 

vein thrombosis ) after IUI. Due to the small sample size, we analysed the treatments ( and the 

events) together.  

 

 

3. Please discuss in more detail the hypothesis on why estrogen load is important for the VTE 

pathogenesis. In the discussion, we have now added the following statement: “During the ovulation 

induction, a haemoconcentration occurs, that with high estrogen levels and an increased number of 
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small ovarian follicles can predispose to the development of OHSS, that is an important trigger for 

VTE “  

 

4. Regarding the cases: Why is it important to include also superficial thrombosis. Please clarify. “The 

choice to consider also superficial vein thrombosis depends on the reported association with deep-

vein thrombosis, as a high rate of pulmonary embolism in patients with saphenous vein thrombosis 

and no obvious deep-vein involvement has been described 11. “ This is now reported in the methods’ 

section.  

 

 

 

Minor issues:  

 

1. Please rephrase the first sentence in first paragraph of the discussion. The meaning of it is blurred.  

 

We rephased the sentente and hope it is now clearer than before.  

 

2. Please discuss lack of confounder control as a limitation in the present study.  

 

This has been added at the end of the discussion.  

 

 

Reviewer: 2  

 

We thank this reviewer for the comments and the possibilityto improve our work.  

 

 

My only major comment is that I feel uncomfortable with the prospective nature of the study. In my 

opinion, it looks rather like a retrospective analysis. For example data on VTE does not seem to have 

been collected prospectively (during a medical visit) but via an administrative database search. 

Authors also need to explain more extensively in the limitation of the study section, why they feel that 

there is little risk of under-reporting VTE events.  

 

We thank this reviewer for the chance of explaining in a more clear way the design of the study. We 

agree that the previous version of the patients and methods’ section, and especially the abstract were 

misleading. Thus, we have re-written the abstract and rephrase some statements in the patients and 

methods’section. In fact, thrombotic events in the cohort of pregnant women after an ART attempt 

were collected in a prospective fashion, as we followed each patient; on the contrary, in the reference 

cohort (n= 3339) the end-point was recorded by means of an administrative database. For this 

reason, we underline as a limitation of the study the risk of under reporting thrombotic events.  

 

We hope that now this is clear to the readers.  

 

Minor comments  

 

intro: Authors should explain more clearly why their work is original.  

 

This is the first attempt to compare, in an Italian cohort, the incidence of venous thrombosis in 

pregnancies after ART to that of pregnancies after natural conception. We have now stated this at the 

end of the introduction.  

 

p7 results: "age and BMI as additional risk factors": I don't understand what authors mean as BMI is 
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equal to 20 for ths patient  

 

We apologyse for the mistake. Indeed, we’d like to underline that the third woman among those with 

pregnancies after ART ( table 2A) had 3 risk factors: the prothrombin mutation, age ( 40 yrs) and BMI 

( 35.9).  

 

Table 3: add units (i.e. %). Please also add somewhere mean age in both cohorts of women (not only 

the ref one).  

 

Table 3 has been amended as requested and percentages are clearly indicated. Furthermore, in the 

results’ section, it is now reported median age of the reference cohort ( median age: 31 yrs, range 14-

46).  

 

 

Indeed authors state that "age is suggested to be a risk factor..." I don't understand thanks to which 

data they can state that. Please provide additional results or remove it  

 

We agree with this observation and removed the entire period.  

 

p9 3 out of 10 (missing value)  

Thank you, we apologyse for the omission and amended the text. 

VERSION 2 - REVIEW 

REVIEWER Anette Tarp Hansen 
Center for Haemophilia and Thrombosis  
Department of Clinical Biochemistry  
Aarhus University Hospital  
Denmark 

REVIEW RETURNED 19-Jun-2015 

 

GENERAL COMMENTS Dr Villani and co-workers present an interesting and also important 
study on ART pregnancies and risk of superficial venous thrombosis 
and deep venous thrombosis in an Italian cohort. Though interesting, 
my major concern is still the low number of cases, limiting the power 
of the study. Some minor issues must be met before acceptance of 
the manuscript.  
-Please include appropriate references for and elaborate a little 
more on the underlying hypothesis of an association between ART, 
OHSS and VTE.  
- Did any of the included patients only receive egg donation or 
underwent only frozen cycles? In that case, this should be 
discussed, since these treatments only include very little ovarian 
stimulation, and subsequently less increase in endogenous 
estrogens.  
- Please describe the source for prescription data for 
thromboprophylactic heparins during the study  
-Please add the criteria for OHSS used in the present study.  
-In the results section: Please add the median age in the ART Group 
as done for the reference Group. Are they different and could this 
cause any bias in your results?  
-In the discussion: Please cite ref 4 and 5 appropriately. In ref 4, all 
women achieving pregnancy after IVF were excluded and risk of 
VTE due to IVF treatment per see was studied (isolated from 
pregnancy). In ref 5 pregnancies after IVF (compared to naturally 
conceived pregnancies) were studied in regard to risk of VTE. 
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Please rephrase the sentence: "In contrast to Hansen and coll. 4,5, 
who attributed to pregnancy “per se” the increased VTE risk after 
IVF treatments, our results suggest the presence of other factors 
concurring to determine the VTE occurrence in pregnancies after 
ART procedures."  
- Confounder control is indeed possible in some observational 
studies including appropriate data in also the comparison group, 
which was not the case in the present study.  

 

 

VERSION 2 – AUTHOR RESPONSE 

Point by point answers to questions raised by Dr Hansen:  

 

Please include appropriate references for and elaborate a little more on the underlying  

hypothesis of an association between ART, OHSS and VTE.    

 

In the present version of the manuscript, we’ve added the following paragraph:  

 

”An important role as risk factor for VTE is played by ovarian hyperstimulation syndrome (OHSS) 

occurring during and after an ART procedure, with a supraphysiological estradiol levels that 

sometimes can result. During ovarian stimulation, both the coagulation and fibrinolytic systems are 

activated; this activation appears to be exaggerated and prolonged with the development of OHSS 8. 

This syndrome is a systemic disorder resulting from vasoactive products released by hyperstimulated 

ovaries . Haemoconcentration, altered coagulation system and reduced venous return secondary to 

enlarged ovaries, ascites and immobility are likely to be important determinants for the increased risk 

of venous thrombosis in women with OHSS. Thrombotic events have also been reported to occur 

weeks after OHSS has resolved 9. “  

 

Also, we now quote ref 8 ( Chan WS. The 'ART' of thrombosis: a review of arterial and venous 

thrombosis in assisted reproductive technology. Curr Opin Obstet Gynecol. 2009  

;21(3):207-18) and ref 9 (Jenkins JM, Drakeley AJ, Mathur RS. The management of ovarian 

hyperstimulation syndrome. In: Green-top guideline no. 5. London: Royal College of Obstetricians and 

Gynecologists; 2006)  

 

 

Did any of the included patients only receive egg donation or underwent only frozen cycles? In that 

case, this should be discussed, since these treatments only include very little ovarian stimulation, and 

subsequently less increase in endogenous estrogens.    

 

No patient received egg donation.  

 

 

Please, add the criteria for OHSS used in the present study.  

 

Diagnosis of OHSS was made according criteria reported by RCOG (reference 9); this is now 

reported in the patients and methods’ section.  

 

Please, describe the source for prescription data for thromboprophylactic heparins during the study.  

 

The source for prescription data for aspirin and heparins were medical records. This is now reported 

in the patients and methods’ section “…The prescription of aspirin and /or LMWHs was verified by 
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reviewing medical records.”  

 

 

In the results section: Please add the median age in the ART Group as done for the reference Group. 

Are they different and could this cause any bias in your results?    

 

 

No significant difference was observed in the median age between cases and controls.  

 

In the results’ section we now state: “Median age of the whole group of cases was 34 yrs (23 - 46) 

and was not significantly different in those who were prescribed LMWH with/without low-dose aspirin 

(35 yrs, range 27 – 42 yrs) and the remaining ones (34 yrs, range 23 – 46 yrs)……  

A cohort of 3339 women (median age 31 yrs, range: 14-46, no significant difference vs cases) …”  

 

 

In the discussion: Please cite ref 4 and 5 appropriately. In ref 4, all women achieving pregnancy after 

IVF were excluded and risk of VTE due to IVF treatment per see was studied (isolated from 

pregnancy). In ref 5 pregnancies after IVF (compared to naturally conceived pregnancies) were 

studied in regard to risk of VTE.  

 

Please rephrase the sentence: "In contrast to Hansen and coll. 4,5, who attributed to pregnancy “per 

se” the increased VTE risk after IVF treatments, our results suggest the presence of other factors 

concurring to determine the VTE occurrence in pregnancies after ART procedures."  Confounder 

control is indeed possible in some observational studies including appropriate data in also the 

comparison group, which was not the case in the present study.  

 

With regard to ref 4, we apologyse for our misunderstanding. Furthermore, we agree with the 

referee’s observation and believe that it is better to erase this sentence. 

 

VERSION 3 - REVIEW 

REVIEWER Anette Tarp Hansen 
Centre for Haemophilia and Thrombosis  
Department of Clinical Biochemistry  
Aarhus University Hospital  
Denmark 

REVIEW RETURNED 07-Jul-2015 

 

GENERAL COMMENTS The authors have revised their paper according to the suggestions 
by the reviewer.   
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