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Dear Dr. Rodger  

 

Manuscript ID BMJ.2016.035832 entitled "HERDOO2 Rule to Guide Treatment Duration for Unprovoked 

Venous Thrombosis: A Multi-National Prospective Cohort Management Study"  

 

Thank you for sending us your paper, manuscript.  We sent it for external peer review and discussed it at 

our manuscript committee meeting. We recognise its potential importance and relevance to general medical 

readers, but I am afraid that we have not yet been able to reach a final decision on it because several 

important aspects of the work still need clarifying.  

 
We hope very much that you will be willing and able to revise your paper as explained below in the report 

from the manuscript meeting, so that we will be in a better position to understand your study and decide 

whether the BMJ is the right journal for it. We are looking forward to reading the revised version and, we 

hope, reaching a decision.  

 

Yours sincerely,  

 

 

John Fletcher  
jfletcher@bmj.com  

 

*** PLEASE NOTE: This is a two-step process. After clicking on the link, you will be directed to a webpage 

to confirm. ***  

 

https://mc.manuscriptcentral.com/bmj?URL_MASK=b1861630be2e48f2a5d27a150e932fbc  

 

 

 

**Report from The BMJ’s manuscript committee meeting**  
 

These comments are an attempt to summarise the discussions at the manuscript meeting. They are not an 

exact transcript.  

 

Members of the committee were: Wim Weber (chair), Doug Altman (stats), Rubin Minhas, John Fletcher, 

Joe Freer, Georg Roeggla  

 

Decision: Put points  

 
Detailed comments from the meeting:  

 

1. We thought your study addressed a very relevant clinical question and was well conducted.  Much of our 

discussion was taken up with questions about the derivation study for the rule that you are validating. 

 While we accept that the rule is as published, please do include some discussion of the shortcomings of the 

rule derivation as discussed below by our statistician Prof Altman.  

2. Since the HERDOO2 rule does not apply to men we suggest recasting this as a study in women only. 

 You could still present the follow up data for men alone alongside women but we couldn't see the point of 

including them in the overall study as the decision rule does not discriminate high or low risk in men.  

3. Please highlight better that the people in your study population seem to have a different risk profile to 
those in the original derivation study.  

4. Please revise your paper to respond to all of the comments by the reviewers. Their reports are available 

at the end of this letter, below.  

 

 

In your response please provide, point by point, your replies to the comments made by the reviewers and 

the editors, explaining how you have dealt with them in the paper.  

 

** Comments from the external peer reviewers**  
 

Reviewer: 1  

 

Recommendation:  

 

Comments:  

Dr. Rodger and colleagues present a prospective cohort (management) study testing the outcome of 

recurrent VTE when anticoagulation is stopped after 5-12 months of therapy in patients with unprovoked or 

minimally provoked VTE using the HER DOO2 clinical decision rule (CDR).  Outcomes are also ascertained 

for patients for whom the CDR did not predict low recurrence risk, but the protocol did not direct clinical 
decisions for this arm.  

 

The study addresses a question that is central to the field of venous thrombosis.  At present, guidelines 

suggest that most patients with unprovoked VTE be given indefinite-duration anticoagulation.  However, 

this therapy carries substantial burden and risk.  As only about half of patients with unprovoked VTE will 

eventually experience a recurrent event, indefinite anticoagulation is given to many patients who are 

unlikely to benefit from it.  A means of identifying the subset of patients who can safely stop anticoagulants 

is crucial.  



 

The study quality is very high, as is the manuscript preparation, as would be expected from this team of 

highly accomplished investigators.  

 

Apart from a few minor comments below, my only substantive suggestion to improve the manuscript 
regards the inter-observer variability (and thus generalizability) of the subjective elements of the HER 

DOO2 score.  The authors cite a previous publication, which was a substudy of the present trial.  Therein, 

interobserver variability for the overall HER DOO2 score was excellent, though agreement for the individual 

elements of (H)yperpigmentation, (E)dema and (R)edness was more modest.  While reassuring, the 

substudy was limited to only 8 of the 23 participating centers, and consisted of about 95% Caucasian 

subjects, while the overall study population was 84% Caucasian.  I remain concerned that variability of 

scoring may remain important, especially in individuals with darker skin tones.  While this issue is briefly 

mentioned in the discussion, I think further light could be shed by adding to Table 1 the HER DOO2 criteria 

results according to region (similar to the presentation of Table 3).  This information would give some 

improved feel for the score performance across a larger array of centers and ethnic groups.  
 

Minor Comments:  

 

Introduction, lines 111-112:  The quote ““oral anticoagulant therapy experienced” VTE patients is made 

from reference 7.  It might be better to briefly explain what this means, as a reader who is uncertain would 

have to locate the cited article for further explanation.  

 

Introduction, line 124:  

There is a typo:  “clinical decision rule” is repeated.  
 

Study Participants/Setting, lines 185-186:  

Could the definition of “pregnancy-associated index VTE” be stated explicitly?  I assume this is proximal 

DVT or PE diagnosed in the intrapartum or the first six weeks postpartum.  

 

Discussion, lines 391-393:  

It is stated “…a net clinical benefit with long-term anticoagulation is so unlikely many would argue an RCT 

is unethical.”  I was taken aback by this statement on first read, and had to re-read and consider the 

paragraph for some time to appreciate the gist of this statement.  While I understand the argument, the 

premises in part arise from the findings from the study itself, but the argument is being made to defend 
the original choice of design.  I think the rationale for a prospective cohort study is quite valid, and does 

not need this extra statement to defend it.  I would suggest deleting the statement to avoid confusion for 

the reader.  

 

Conclusion, lines 416-420:  

I believe the concluding statement is a valid summary of the study findings, but I would suggest adding a 

brief statement regarding the key limitations (performance in non-Caucasians and in women 50 years and 

older).  

 
 

Additional Questions:  

Please enter your name: Scott M Stevens  

 

Job Title: Professor of Medicine, Director, Thrombosis Clinic  

 

Institution: Intermountain Medical Center and the University of Utah  

 

Reimbursement for attending a symposium?: No  

 
A fee for speaking?: No  

 

A fee for organising education?: No  

 

Funds for research?: Yes  

 

Funds for a member of staff?: No  

 

Fees for consulting?: No  
 

Have you in the past five years been employed by an organisation that may  

in any way gain or lose financially from the publication of this paper?: No  

 

Do you hold any stocks or shares in an organisation that may in any way  

gain or lose financially from the publication of this paper?: No  

 

If you have any competing interests <A HREF='http://www.bmj.com/about-bmj/resources-authors/forms-

policies-and-checklists/declaration-competing-interests'target='_new'> (please see BMJ policy) </a>please 

declare them here: I hold a contract for an investigator-initiated clinical trial comparing warfarin and 
apixaban in patients with APS.  The funder is BMS.  

 

 

Reviewer: 2  

 

Recommendation:  

 

Comments:  

Rodger et al. present a large international multicenter study (44 sites in 7 countries) in which the reliability 



of the HERDOO2 rule (a clinical decision rule to identify patients with idiopathic VTE at low risk for VTE 

recurrence) was prospectively evaluated. The authors should be congratulated on this excellent study, 

which addresses an important question with rigorous methodology. The scientific question is of high clinical 

relevance, given the fact that idiopathic VTE is a common condition for which current guidelines 

recommend long-term anticoagulation. However, long-term (or even life-long) anticoagulation is a 
potentially dangerous intervention, as it increases the risk for severe bleeding complications. Therefore, a 

risk-stratification within in large cohort of patients with idiopathic VTE would be extremely helpful  to 

identify patients who may be eligible for a shorter period of anticoagulant therapy. The paper is well 

written, the applied statistics are adequate and the findings are reviewed in a balanced discussion.  

However, I have identified some major and minor issues that need to be addressed.  

 

Major:  

- Of the 2785 enrolled patients, 32 (1.15%) were lost-to-follow-up. However, the abstract states that 2.2% 

were LTFU. Furthermore, figure 1 suggests that 32 were LTFU before the CDR could be applied and another 

31 patients seem to have been LTFU for the 12 months-FU. If my understanding is correct 
(32+31=63/2785=2.3%) the abstract would need to be corrected (2.3%). I would also suggest to 

completely eliminate the patients for whom the CDR could not be obtained from the analysis (because they 

could not be classified) and to revise the results accordingly. However, if my understanding is incorrect and 

those 32 patients were not included in the analysis (later, the authors write “An additional 32 patients had 

no follow-up, leaving 2747 analyzed patients…” the LTFU calculation (according to figure 1) would be 

31/2747(1.12%). Either way, as currently presented the different statements and numbers for LTFU 

patients are rather confusing.  

 

- Furthermore, even though an overall LTFU rate of 1 or 2% is low, in a worst-case scenario these patients 
may all have experienced fatal recurrent VTE. However unlikely, I think the authors should, as a kind of 

sensitivity analysis, discuss the study results also in view of such a worst-case scenario, especially, since 

the upper 95%-CI of the event rate in low-risk patients (4.8%) is only just below the lower 95%CI of the 

recurrency rate of the high-risk patients who discontinued OAC (5.2%). In such a sensitivity analysis, the 

patient with cerebral vein thrombosis (confirmed, but not part of the predefined outcome) should also be 

included, since CVT is certainly a clinically relevant outcome that probably could have been prevented by 

continued OAC.  

 

- Of the 622 women classified as “low-risk” according to the CDR, only 591 stopped OAC according to 

protocol. I would suggest to include a statement, why the remaining 31 patients did not stop (if reasons 
are available) and if they continued with their “before baseline” therapy or were switched (I suspect some 

may have switched from therapeutic OAC to prophylactic apixaban). If this is true, it would be nice to have 

that information as well as an outcome reported for these few patients.  

 

- Of the 162 low-risk patients with older age (post-menopausal; ≥ 50 years), the risk of recurrent VTE was 

considerably higher (5.7/100-pt.-years and as high as 6.8/100-pt.-years in those without exposure to 

estrogen therapy) compared to younger low-risk patients and higher than the threshold defined by the 

ISTH for OAC discontinuation (5%). Does that indicate that the age cut-off in HERDOO2 (>65 being a risk 

factor for recurrent VTE) was chosen too high? Or does that mean, that different age levels should be used 
in HERDOO2 in future (such as <50=0; 50-65=1; >65=2)? The authors mentioned this shortly in the 

discussion but I think a more detailed discussion of this potentially crucial finding is needed.  

 

- I agree with the authors that the HERDOO2 seems valuable to identify patients at comparatively low risk 

for VTE recurrence. However, since the rate of VTE recurrence was considerably higher in women with 

HERDOO2>1 it would be interesting to see if the individual items within HERDOO2 had different predictive 

values or if the risk of VTE recurrence increased with increasing HERDOO2 “scores”. The manuscript would 

benefit from additional insights into subgroups of the high-risk population.  

 

- Further to the previous point, the authors reported 1650 patients to have continued OAC because of 
having high risk according to HERDOO2. This is a large cohort and, with a reported major bleeding rate of 

1.2%, the reader may be interested to learn more about the bleeding risk. Can the authors provide 

additional data on predictors for bleeding? In the context of the presented study (the decision for or against 

continuation of OAC), in view of the current guidelines (“continue OAC in those at low risk for bleeding”) 

and since previous attempts to establish predictive VTE bleeding scores have failed, clinicians lack guidance 

on bleeding risk assessments. Therefore, such additional information on bleeding risk factors from the 

presented work would be very welcome.  

 

- Table 4: Authors state in methods section that patients on all DOACs were eligible. However, they do not 
specifically address the DOACs in the results section and Table 4 only lists rivaroxaban (much smaller 

cohort than VKA and with large 95%CI of 1.4-13.3). Suggest to list all DOACs separately or as a group 

rather than listing only one specific DOAC.  

 

- I find it striking that the rates for VTE recurrence in the presented study are considerably lower for high-

risk patients than the rates in the derivation study Reverse-1 (annual rate of recurrence 13.7% for men, 

 14.1% for women with HERDOO2 >1). On the other hand, the risk of recurrence was only 1.6%/year for 

low-risk patients in the derivation study compared to 3.0% in the present validation study. This suggests 

that the current validation study may have recruited a different patient population or that the HERDOO2 

rule was applied differently. This should be critically reviewed discussed as a potential limitation.  
 

Minor:  

- Authors report that all suspected outcome events were centrally and “independently” adjudicated. 

However, the names of the adjudicators are provided in the appendix and overlap with names of study 

investigators. This suggests that the central adjudication may not have been completely independent from 

the study and, at least, the authors should state that study investigators who also participated in the event 

adjudication were not allowed to review cases from their own sites.  

 

- Authors report in the list of exclusion criteria that “High risk thrombophilia included deficiency of protein 



S, protein C or antithrombin”. The authors may consider to be more specific here, since mild (often 

hormone-related) deficiencies – in contrast to the severe deficiencies  seen in patients with mutations - are 

certainly not considered as “high risk thrombophilias”.  

 

- Authors report that ventilation-perfusion (V/Q) scan or perfusion only scan or CTPA were performed at 
baseline to assist in the diagnosis of subsequent suspected recurrent VTE in patients who discontinued 

therapy. Such a baseline screening should be standard of care for leg veins (compression ultrasound) but 

an additional radiation exposure to screen for residual clot burden in the lung is not generally 

recommended. While this is certainly a good way to exactly define residual clot burden at the end of OAC in 

a dedicated “VTE recurrence study”, authors should clearly state that this is not standard of care and only 

done in a scientific setting to avoid the impression for the reader that lung scans are routinely needed at 

the end of OAC.  

 

 

Additional Questions:  
Please enter your name: Jan Beyer-Westendorf  

 

Job Title: Ass. Professor Thrombosis and Haemostasis, Vascular Diseases  

 

Institution: Center for Vascular Diseases, University Hospital, Dresden, Germany  

 

Reimbursement for attending a symposium?: No  

 

A fee for speaking?: No  
 

A fee for organising education?: No  

 

Funds for research?: No  

 

Funds for a member of staff?: No  

 

Fees for consulting?: No  

 

Have you in the past five years been employed by an organisation that may  
in any way gain or lose financially from the publication of this paper?: No  

 

Do you hold any stocks or shares in an organisation that may in any way  

gain or lose financially from the publication of this paper?: No  

 

If you have any competing interests <A HREF='http://www.bmj.com/about-bmj/resources-authors/forms-

policies-and-checklists/declaration-competing-interests'target='_new'> (please see BMJ policy) </a>please 

declare them here:  

 
 

Reviewer: 3  

 

Recommendation:  

 

Comments:  

Summary  

This large prospective validation study investigated whether following the HERDOO-2 score (a tool to 

determine high or low risk of recurrence once of anticoagulation) in patients with a history of unprovoked 

VTE can identify a subgroup of women who have a low risk of recurrent  t VTE and can, therefore, “safely” 
discontinue anticoagulation.  And, indeed, women with a low (0-1) HERDOO-2 score have a low risk of 

recurrent VTE 3.0 % in the first year after discontinuation of anticoagulation), compared to 7.4 % of 

women not on anticoagulants if the HERDOO-2 score was > 1. The risk of major bleeding was, as expected 

higher (1.2 %/patient year) in patients on long-term anticoagulation compared to 0.3 in patients not on 

anticoagulation.  The finding convincingly argues that one can “safely” or, a better term, appropriately stop 

anticoagulation in women with a HERDOOs score of 0-1.  

 

My Overall Assessment  

This is a clinically very relevant study. It is practice-changing as now we can stop anticoagulation in women 
with unprovoked VTE with a low HERDOO-2 score, i.e. about 50 % of women with unprovoked VTE, 

whereas until now the recommendation of all societies (ISTH, ACCP, ACF, AHA,BSH) had been to give long-

term anticoagulation to any woman with unprovoked VTE. I have been waiting for a validation of the 

HERDOO=2 score, the DASH and the Vienna score and it is nice to see this HERDOO-2 core validation 

study.  

 

Comments  

The authors appropriately highlight the limitations of their study, particularly that only a single D-dimer 

reagent/assay was evaluated. I much hope that the authors will use saved plasma samples to test other D-

dimer assays and see whether their findings hold true with other assays used.  
 

While the authors state (and provide a reference) that their HERDOO-2 criteria are reliably reproducible by 

different investigators, I think that a paper as clinically important as this one should elaborate a little on 

how “redness” and hyperpigmentation” was assessed, to give some guidance to clinicians who will want to 

apply this HERDOO-2 score to their patients after reading this paper.  

 

Furthermore, as the most feared (and most relevant) complication of long-term anticoagulation and of 

recurrent VTE is death, I would like to see the authors write a few discussing sentences on the discrepancy 

of (lower) case fatality observed in their study, compared to the (higher) case fatality that has been 



described in the literature (case fatality in study versus literature was 0% vs 3.6%, respectively, for VTE 

recurrence, and 2.9% vs 11.3% , respectively, for bleeding).  

In table 2, I would like to see an additional column (to the right of column 2) entitled High-risk Women who 

discontinued oral anticoagulant therapy.  

 
Minor comments:  

Page 17, line 349: “gender” should read “sex”.  

 

 

Additional Questions:  

Please enter your name: Stephan Moll  

 

Job Title: Professor of Medicine  

 

Institution: Univ of North Carolina School of Medicine  
 

Reimbursement for attending a symposium?: No  

 

A fee for speaking?: No  

 

A fee for organising education?: No  

 

Funds for research?: No  

 
Funds for a member of staff?: No  

 

Fees for consulting?: No  

 

Have you in the past five years been employed by an organisation that may  

in any way gain or lose financially from the publication of this paper?: No  

 

Do you hold any stocks or shares in an organisation that may in any way  

gain or lose financially from the publication of this paper?: No  

 
If you have any competing interests <A HREF='http://www.bmj.com/about-bmj/resources-authors/forms-

policies-and-checklists/declaration-competing-interests'target='_new'> (please see BMJ policy) </a>please 

declare them here:  

 

 

Reviewer: 4  

 

Recommendation:  

 
Comments:  

35832  

 

In this study, known as REVERSE II, the authors evaluated the impact of employing a decision rule derived 

in their own earlier study (CMAJ, 2008). I had a quick look at the original study and was surprised by some 

features of the methods used. There were just 91 outcome events in n=646 (and only 28 events among 

314 women). Follow up was for several years unlike the new cohort, but a mean of 18m. They examined 

69 possible predictors and used optimal cutpoints for continuous predictors. Data-derived cutpoints and few 

events per variable considered are likely to lead to model overoptimism. The investigators omitted 

participants with missing predictors rather than imputing. Also, they treated all 4 variable sin the model as 
equally important event though one had a regression coefficient that was double one of the others.  

Concerns about the methodology were raised too by Ensor et al (2016). It seems possible that some 

modelling decisions led to the failure to identify a useful prediction model for men. This is rather unusual, 

especially as they make up over half the total sample. (Indeed I didn’t realise men were included in the 

study until I saw Table 1 and Fig 1. Certainly it’s easy to miss the brief mention of men in the abstract – 

they aren't mentioned explicitly in Results. The one mention is ambiguous – “men and women with 2 or 

more HERDOO2 criteria.” Better to say “All men and women with …”)  

That said, once a rule has been developed what matter is not how it was derived but how it performs in 

practice on new, independent data, which is what the investigators have done.  
1. As the authors note, this is a validation study. As such, the reporting recommendations in the TRIPOD 

Statement are appropriate and should be followed.*  

2. It’s impressive that the investigators had participation from 44 secondary or tertiary care centres in 7 

countries.  

3. Is one year of follow up enough? This is less than in the derivation study. Presenting the results as per 

patient year perhaps implies that the findings are valid beyond one year, but they have no data beyond one 

year (i.e. implicit extrapolation). But this does help to make the groups comparable. Did some participants 

have >1 event?  

4. How similar were these patients with those in the derivation cohort?  

5. The original paper doesn’t explain the rationale for definition of low risk as a score of 0 or 1. I was 
surprised too that the original study didn’t report the risk for women with scores of 0,1,2,3,4 separately, 

and nor does this one. It would also be interesting to know what the distribution of scores in women was.  

6. Table 1: Why was one of the elements of the tool not collected in men: hyper-pigmentation? (Of course 

as the tool isn’t used for men this is somewhat irrelevant.)  

7. In the light of the reported  suggestion from the International Society on Thrombosis and Haemostasis 

that patients with a recurrent VTE risk threshold of <5% at 1 year with an upper bound of the 95% CI at 

8% could safely discontinue anticoagulants, might the original data yield a usable risk stratification model 

for men?  

8. In first study low risk women had an estimated annual risk of VTE of 1.6% (I’m unclear why it’s 1.8% is 



used on p12 of this paper). In this new study of 600 low risk women that is an expected number of just 10 

VTEs in one year of follow up. VTE actually occurred in 17/631 women, or 3.0% per patient year. This is 

still very low but almost double the rate in the first study. In 323 high-risk patients (i.e. women) who 

discontinued anticoagulants, 25 had venous thromboembolism in 309 patient years of 74 follow-up or 8.1% 

per patent year. This is much lower than the 14% seen in high risk women or (all) men in the first study. 
Thus the discrimination of the model between risks in low and high risk women is rather lower than the 

initial study suggested but still clinically valuable.  

 

Smaller points  

9. Table 1: it’s better to give actual frequencies as well as %ages.  

10. 11/23-25: strange sentence as both groups seen at one year  

11. 12/41: A rather odd remark about rationale for sample size – first sentence is confusingly written  

 

* https://www.tripod-statement.org/TRIPOD/TRIPOD-Checklists/TRIPOD-Checklist-Prediction-Model-

Validation  
 

Reference  

Ensor J, Riley RD, Moore D, et al. Systematic review of prognostic models for recurrent venous 

thromboembolism (VTE) post-treatment of first unprovoked VTE. BMJ Open 2016;6:e011190.  

 

 

Additional Questions:  

Please enter your name: Doug Altman  

 
Job Title: Professor of Statistics in Medicine  

 

Institution: Univ of Oxford  

 

Reimbursement for attending a symposium?: No  

 

A fee for speaking?: No  

 

A fee for organising education?: No  

 
Funds for research?: No  

 

Funds for a member of staff?: No  

 

Fees for consulting?: No  

 

Have you in the past five years been employed by an organisation that may  

in any way gain or lose financially from the publication of this paper?: No  

 
Do you hold any stocks or shares in an organisation that may in any way  

gain or lose financially from the publication of this paper?: No  

 

If you have any competing interests <A HREF='http://www.bmj.com/about-bmj/resources-authors/forms-

policies-and-checklists/declaration-competing-interests'target='_new'> (please see BMJ policy) </a>please 

declare them here:  

 

 

 


