
Dear Dr Godlee  

 

Thank-you for giving us the opportunity to update our paper and respond to the reviewer. Our response to the queries 

raised is outlined below:  
 

1. I found it challenging to identify the flow of women through the initial ultrasound presentations through to the second 

ultrasound examination. Presentation as a flow chart would greatly assist.  

 

Thankyou. We have now included a flow chart as requested.  

 

2. The current paper lacks a description of the analytical plan in the methods section. I would have liked to see a clearer 

divide in the paper between previously proposed which are being validated, and new criteria which are being derived from 

the data collected in this cohort. My understanding is that of the proposed criteria in Table 4, only the 1st, the 3rd and the 

4th are validations of existing criteria, all the others appear to be new or modified criteria. It is also not clear what 
strategy was used to derive the new criteria.  

 

We have further clarified the statistical analysis section, and have updated the table with our proposed criteria as well as 

the table with the validation of existing criteria. In this section, we have now emphasized that this is not a typical 

diagnostic accuracy study, but rather a study to determine definitive criteria for miscarriage. As a result, we focus on 

specificity, sensitivity, and negative predictive value and not on other measures that are commonly reported in a 

diagnostic accuracy studies (e.g. positive and negative likelihood ratios, diagnostic odds ratio).  

 

3. I wondered why the authors did not present 95% confidence intervals of the positive predictive values. These statistics 
are the most informative to a woman and clinician, and it is important to be aware of the uncertainty with which they are 

estimated. In some cases, the number of women in the cohort meeting each criterion is very small, and thus the 

confidence intervals will be quite wide. For example, the initial scan criteria are based on detecting 0/12 and 0/17. 95% 

confidence intervals on these predictive values extend upwards to 26% and 20% respectively, so I am not as confident as 

the authors that they have conclusively shown these criteria to be robust. Whereas the positive predictive value for 

absence of heart activity on two consecutive scans has an upper limit of 2.5%, which is much more convincing.  

 

Thank-you. We apologize for the fact that some intended revisions were mistakenly not included in the previous revision. 

These include 95% confidence intervals for the positive predictive value, as well as the addition of specificity with 95% CIs 

to the tables with existing and proposed criteria. In fact, given that we are focusing on definitive criteria (i.e. perfect 
specificity) rather than on diagnostic accuracy criteria that aim at a given balance between sensitivity and specificity, we 

acknowledge that our presentation of results causes confusion. We believe that specificity and positive predictive value are 

the key results for our objectives, in that order. For example, one of the proposed guidelines on initial has a positive 

predictive value of 12/12 which might not sound convincing as it is only based on 12 pregnancies. However, the conclusion 

would rather be that in order to have (near) perfect specificity, this guideline will select only a small portion of nonviable 

pregnancies. As the reviewer correctly points out below, the conclusion is that very few pregnancies are definitively 

diagnosed at the initial scan, which implies that a repeat scan is very important. We have updated the manuscript 

accordingly.  

 
Another issue that came to mind is that for our purposes (definitive or ‘extreme’ diagnostic criteria), common CI methods 

for proportions do not work properly anymore when cut-offs are determined on continuous scales such as MSD or CRL. For 

empty sac pregnancies at initial scan, a cut-off of 25mm is proposed which leads to 100% specificity in our data. However, 

a less strict cut-off of 21mm would also lead to 100% specificity in our data. Confidence intervals (e.g. CIs based on 

(modified) Jeffreys, which is the method we used in the paper) will be the same for both cut-offs. Further, this ‘25mm 

guideline’ results in a positive predictive value of 12/12. CI calculations for this proportion do not take the background 

process into account and might be too wide. If this reasoning is correct, the uncertainty of our proposed guidelines will be 

overestimated. Unfortunately it is difficult accommodate investigating this issue in depth in this paper.  

 

4. Given the difficulties in obtaining evidence for some of the criteria due to the small number of women involved, I 
wondered whether combining data with that from other studies in a meta-analysis would be possible and helpful? Perhaps 

not for this paper.  

 

Thank you. To our knowledge the only systematic review on this topic was published by Jeve et al1. They concluded, “The 

findings were limited by the small number and poor quality of the studies, small number of patients evaluated and 

heterogeneity in the tests and outcome assessment.” We are not aware of any other significant publications (other than 

are previous papers in 2011) that address this issue. Accordingly whilst a meta-analysis to increase the numbers of 

women with pregnancies around the decision boundaries would be helpful, we do not think there are published data that 

would do this. It is certainly something we will review and if new data becomes apparent consider this for a future 
publication.  

 

5. I found it hard to identify data in the paper supporting all of the criteria that are evaluated, particularly those which 

combine size by gestation age, size and growth, and size and absence of embryonic heart activity. There are lots of 

numbers given in the text, but it would be much preferable to have the evidence presented in tables like Table 2 and 3 for 

each of the criteria. There is a risk that the “numerical sentences” in the text end up being ambiguous which presenting 

the data in a table avoids.  

 

Although we understand this comment, this was a deliberate decision. Table 2 and 3 deal with criteria based on one 

variable (MSD or CRL). Most other criteria involve multiple variables (e.g. gestational age and MSD, MSD and interval 
between scans), hence we thought scatter plots would better support these criteria: we felt that tables would be too 

complicated.  

 

6. It would be interesting to add a discussion about the yield associated with the different criteria. For example, there 

appear very few cases where a definitive diagnosis can be made on only the first scan, and the greatest yield is from 

noting on the second scan that a miscarriage has occurred (interesting it is not stated as a criteria that total absence on 

the second scan is perfectly predictive – is it too obvious?).  

 

Thank you. This is an interesting point. It appears that most women are not classified on a single scan. This however does 



not account for women who attended and were found to have empty gestation sacs of over 30 mm or with embryo CRL’s 

of more than 8 mm. All these cases were classified as miscarriages on the basis of a single scan and so are not in the 

study. The key point of the study was to highlight the criteria on a single scan that can be used to define miscarriage with 

a very low risk of a false positive diagnosis of miscarriage. In a recent study by Filly et al2 found that 126 of 1013 early 
pregnancies threatening to miscarry (12%) fell into the more conservative zones defined by the size criteria we have 

proposed for a single scan compared to the guidance previously used in the States (crown-rump length, from 5 now 7 

mm; mean sac diameter, from 16 now25 mm). Accordingly by introducing the new single cut-off a large number of 

healthy pregnancies would previously have been potentially terminated.  

When we consider the cases below the threshold values, then it is necessary to repeat the scan at an interval to clarify 

whether the pregnancy is merely a healthy pregnancy that has been examined early in its development, a slow growing 

“sick pregnancy” that is destined to fail in any event, or a failed pregnancy that is not developing. In previous guidance 

clinicians were simply advised to “repeat the scan at an interval” – with no indication as to what should be seen on the 

repeat scan. We have tried to arrive at criteria that help guide clinician’s as it is the findings on the second scan that 

define miscarriage in all these uncertain cases. We have added some comments in the discussion to address this issue.  
Addition to the discussion:  

“For women who are found to have gestation sac or embryo measurements below or around the cut-off values that we 

have shown define miscarriage, a definitive diagnosis of miscarriage will only be made after a second scan has been 

carried out at an interval. In a recent publication Filly et al (ref) found that 126 of 1013 early pregnancies threatening to 

miscarry (12%) fell into the more conservative zones defined by the size criteria we have proposed for a single scan to 

define miscarriage compared to the guidance previously used in the States (crown-rump length, from 5 now 7 mm; mean 

sac diameter, from 16 now25 mm). Previously some of these 126 pregnancies would have been at risk of inadvertent 

termination. The downside now is that they will undergo a second scan before a diagnosis is made. This does not mean 

that all women will require a second scan to make a diagnosis, as many will attend for assessment where the embryo of 
gestation sac size will allow a definitive diagnosis on the basis of a single visit.”  

 

7. The authors have replied to the journal already concerning the informative drop-out. I would encourage more detail 

from their additional analysis to make its way into the paper.  

 

We have now included this analysis as supplementary material.  
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Once again many thanks for giving us the opportunity to update out paper  
 

Yours sincerely  

 

Tom Bourne 

 

 

  

 

 


