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VERSION 1 - REVIEW 

REVIEWER Hideo Tohira 
Research Fellow, Curtin University, Australia 

REVIEW RETURNED 13-Jan-2016 

 

GENERAL COMMENTS Thank you very much for an opportunity to review this interesting 

manuscript titled ‘A new clinical decision rule to exclude 

subarachnoid hemorrhage for acute headache: a prospective, 

multicenter, observational study" for BMJ Open. This study 

determined more accurate prediction rules to exclude non-SAH 

patients with headache than the Ottawa rule. I believe that this study 

is important to reduce the number of unnecessary exposure to 

radiation and cost. I have several questions to be answered so the 

quality of this manuscript would further improve. 

Major concerns 

The authors excluded 188 patients whose final diagnosis was not 

confirmed. Are there any systematic differences in demographics 

between those included in and excluded from this study? Further, is 

there any difference between those who did not have SAH 

diagnosed and those excluded from the study? How many of the 

excluded patients fulfilled any of criteria of Ottawa-like rule and 

EMERALD SAH rule? My concern is that there may be SAH patients 

in the excluded patients. 

On p13, ‘Moreover, the EMERALD SAH rule excluded 126 SAH-free 

patients among the 1225 patients with any of the predictors used in 

the Ottawa-like rule.’ I wonder how the authors computed these 

numbers. Based on Figure 1, 1,211 patients fulfilled at least one 

criterion of the Ottawa-like rule (TP+FP). Then, FP decreased by 46 

if the EMERALD rule was applied (152-106=46). Am I wrong? 

Please clarify this. 

Although the EMERALD rule can reduce the number of unnecessary 

CT exposure for SAH, there was 92 CVD patients which may require 

radiological assessment. If the EMERALD rule is applied to CVD 

patients with headache, these patients may miss an opportunity to 

receive further radiological assessment. Please discuss this 
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concern. 

Minor concerns 

On p9, I am not sure what the following sentence means. ‘Special 

examination items for emergency patients in Japanese EDs were 

not used.’ What are ‘special examination items’?  Further, what does 

‘in Japanese EDs’ mean? Are there EDs which receive only 

Japanese patients? I presume the phrase means ‘in EDs in Japan.’ 

Is this correct? 

On p10, ‘Cut-offs for variables were determined in the process of 

recursive partitioning according to the applicability to clinical 

settings.’ What does ‘according to the applicability to clinical settings’ 

mean? Please explain this more in details. 

The 1
st
 paragraph of the Discussion on p13 describes the 

background information which motivated the authors to conduct this 

study. However, the information is already presented in the 

introduction. I suggest that the authors remove this paragraph and 

present a summary of key findings of this study here. 

On p15, ‘Our data demonstrated 100% sensitivity for the Ottawa-like 

rule, almost identical to Rule 1 with the highest sensitivity among the 

three rules developed by the Ottawa group.’ What does this 

sentence mean?  Rule 1, 2 and 3 of Ottawa-like rule are identical to 

those of the Ottawa SAH rule. Please explain more in details. 

Line 2 on p17: ‘EDs in Japan’ is more specific than ‘Japanese EDs’. 

For example, Japanese school does not necessary mean school in 

Japan but school where Japanese students attend in any country. 

I think that the last paragraph of the Limitation starting with ‘Finally’ 

is the Conclusions. It would be better if a heading for the Conclusion 

was added. 

 

 

REVIEWER Jeff Perry 
Department of Emergency Medicine, University of Ottawa  
Ottawa Hospital Research Institute  
Emergency Physician, The Ottawa Hospital 
 
My team and I have derived and validated the Ottawa SAH Rule, 
which is incorporated within their research. 

REVIEW RETURNED 11-Feb-2016 

 

GENERAL COMMENTS Thank you for the opportunity to review this paper. This paper is well 
written and interesting. The authors are attempting to improve the 
specificity of the Ottawa SAH Rule, while maintaining 100% 
sensitivity for SAH. Improving the specificity of the Ottawa SAH Rule 
is desirable.  
 
Major Concerns:  
1. The study has a very high rate of positive SAH. 17.7% of patients 
had a SAH. This compares with approximately 6% in the Ottawa 
SAH Rule cohorts and an estimated 1% of all ED headaches. Why is 
the prevalence of SAH so high in this cohort? One possible source 
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of selection bias is the group of 188 patients excluded due no 
investigations and no follow-up. These patients presumably had less 
acute headaches. This high rate of positive cases suggests that 
there was some significant selection bias present.  
2. What percent of eligible patients presenting to the emergency 
department were enrolled prospectively by the treating physicians? 
This is important to know to assess for possible selection bias. This 
is not explicitly documented in the methods and the results. The 
study flow figure, seems to indicate that all eligible patients were 
enrolled, however this is virtually impossible to achieve in clinical 
medicine. I interpreted this to be eligible enrolled patients by the 
treating physician, after which some were excluded. Were the 
characteristics of the non-enrolled patients similar to those enrolled 
in the study?  
3. Blood in the cerebrospinal fluid is often due to a traumatic tap. 
While the authors state that the results were confirmed with a 
neurological staff and an emergency physician, this will still lead to a 
misclassification of positive SAH. It is strongly encouraged that 
unless neurosurgical intervention/procedure was performed or an 
aneurysm is identified, that these cases are classified as no SAH.  
4. While the above statement is important, it is curious that so few of 
your patients underwent LP. You report that less than 3% of the 
patients in this cohort had an LP. Is this because the CT scanning 
was done very quickly after the headache ictus? Did all these 
patients have a CT done within 6 hours? Just under half of CT 
normal patients in most North American hospitals have an LP done. 
Are your numbers consistent with your normal LP rates? Further 
information is needed.  
5. You need to define which blood pressure was used. Was this the 
highest value in the ED, the first pressure taken in the ED, the first 
one by the treating RN, BP taken by the treating MD? We also need 
to know which clinical data were collected by the physicians.  
6. It is unclear that a value of <3.9 for potassium is clinically intuitive. 
This seems to be created statistically, and as such, it is uncertain 
that clinicians will trust this value (i.e. if the value is 4.0, no tests for 
SAH but if 3.9 then they need a test). This is especially true of a test 
where it is uncertain why we expect a lower value with SAH than 
without. A similar concern exists for blood sugar (i.e. if the patient 
has a history of DM, an elevated Blood sugar would not create an 
increased concern for SAH).  
7. These recommendations require prospective validation. The 
authors acknowledge this. It will be important that clinicians do not 
alter their practice without explicit prospective validation as these 
results could be the result of chance.  
 
Minor points:  
In the conclusion of the abstract, the word specificity is used twice. It 
is believed that the first one should be sensitivity.  

 

VERSION 1 – AUTHOR RESPONSE 

To reviewer 1  

Major concerns  

The authors excluded 188 patients whose final diagnosis was not confirmed. Are there any systematic 

differences in demographics between those included in and excluded from this study? Further, is 

there any difference between those who did not have SAH diagnosed and those excluded from the 

study? How many of the excluded patients fulfilled any of criteria of Ottawa-like rule and EMERALD 

SAH rule? My concern is that there may be SAH patients in the excluded patients.  
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We cannot prove that the 188 patients did not have subarachnoid hemorrhage (SAH). However, most 

patients were diagnosed with common cold or benign functional headache, the mean age was low 

(42, SD [21]), onset during exertion was 15%, and alteration of consciousness level was 2%. Also, 

systolic blood pressure (SBP) and diastolic blood pressure (DBP) tended to be low (130 mmHg and 

78 mmHg, respectively). We have added this information to the RESULTS section. Considering these 

facts, the probability of SAH in these patients was considered quite low. However, 40% of patients 

were 40 years old and the proportion with neck pain was 70%. Thus these patients meeting met the 

criteria of the Ottawa rule.  

On p13, ‘Moreover, the EMERALD SAH rule excluded 126 SAH-free patients among the 1225 

patients with any of the predictors used in the Ottawa-like rule.’ I wonder how the authors computed 

these numbers. Based on Figure 1, 1,211 patients fulfilled at least one criterion of the Ottawa-like rule 

(TP+FP). Then, FP decreased by 46 if the EMERALD rule was applied (152-106=46). Am I wrong? 

Please clarify this.  

In both rules, the FP population was different, so simple subtraction was not possible. However, we 

have removed the text "Moreover, the EMERALD SAH rule excluded 126 SAH-free patients among 

the 1225 patients with any of the predictors used in the Ottawa-like rule" to avoid misinterpretation.  

Although the EMERALD rule can reduce the number of unnecessary CT exposure for SAH, there was 

92 CVD patients which may require radiological assessment. If the EMERALD rule is applied to CVD 

patients with headache, these patients may miss an opportunity to receive further radiological 

assessment. Please discuss this concern.  

Ninety of the 92 patients met the criteria of the EMERALD rule. A very small subcortical hemorrhage 

and thalamic hemorrhage 1–2 cm in diameter occurred in 2 patients, and the symptoms of these were 

mild. We have added this information to the end of the RESULTS section. However, this rule is 

specifically aimed at cases of SAH that would be life-threatening if missed, so please note that the 

rule is not intended to detect all cases of CVD.  

Minor concerns  

 

On p9, I am not sure what the following sentence means. ‘Special examination items for emergency 

patients in Japanese EDs were not used.’ What are ‘special examination items’? Further, what does 

‘in Japanese EDs’ mean? Are there EDs which receive only Japanese patients? I presume the phrase 

means ‘in EDs in Japan.’ Is this correct?  

This was intended to refer to tests very commonly performed at Emergency Departments in Japan, 

and the expression has been changed to "only routine examination items."  

On p10, ‘Cut-offs for variables were determined in the process of recursive partitioning according to 

the applicability to clinical settings.’ What does ‘according to the applicability to clinical settings’ 

mean? Please explain this more in details.  

For example, if the cut-off values were from 149 to 150, we considered the cut-off to be 150, since 

that was easy to apply clinically. We have deleted the text "according to the applicability to clinical 

settings," as it is potentially confusing.  

The 1st paragraph of the Discussion on p13 describes the background information which motivated 

the authors to conduct this study. However, the information is already presented in the introduction. I 

suggest that the authors remove this paragraph and present a summary of key findings of this study 

here.  

We have removed the paragraph in question and re-structured the Discussion section.  

On p15, ‘Our data demonstrated 100% sensitivity for the Ottawa-like rule, almost identical to Rule 1 

with the highest sensitivity among the three rules developed by the Ottawa group.’ What does this 

sentence mean? Rule 1, 2 and 3 of Ottawa-like rule are identical to those of the Ottawa SAH rule. 

Please explain more in details.  

In the Ottawa report (Reference 7), the rule comprises 3 rules: 1, 2, and 3. Rule 1 showed the highest 

sensitivity in prospective validation (Reference 8). However, rule 1 still did not offer 100% sensitivity, 

so the Ottawa SAH rule with 100% sensitivity was created based on this.  

Line 2 on p17: ‘EDs in Japan’ is more specific than ‘Japanese EDs’. For example, Japanese school 
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does not necessary mean school in Japan but school where Japanese students attend in any country.  

We corrected it as suggested.  

I think that the last paragraph of the Limitation starting with ‘Finally’ is the Conclusions. It would be 

better if a heading for the Conclusion was added.  

We removed ‘Finally’ as suggested.  

   

To reviewer 2  

Major Concerns:  

1. The study has a very high rate of positive SAH. 17.7% of patients had a SAH. This compares with 

approximately 6% in the Ottawa SAH Rule cohorts and an estimated 1% of all ED headaches. Why is 

the prevalence of SAH so high in this cohort? One possible source of selection bias is the group of 

188 patients excluded due no investigations and no follow-up. These patients presumably had less 

acute headaches. This high rate of positive cases suggests that there was some significant selection 

bias present.  

 

One contributor to the high rate of SAH in this study may have been the higher percentage of patients 

referred from smaller hospitals or clinics to EDs of tertiary general hospitals, like those participating in 

this study in Japan, compared to those in EDs of hospitals in North America. Walk-in patients with 

headaches may scatter to smaller, secondary hospitals or clinics. Patients with a strong index of 

suspicion for SAH may be taken by ambulance to bigger general hospitals. Selection bias may have 

been present to some degree, but we could not evaluate the extent of such bias in this study.  

We would like to have conducted a follow-up of all eligible discharged patients without CT, but 188 

patients were not followed, in reality mainly because of issues to do with the patient (i.e., missing or 

incorrect contact details). These Patients who were not followed-up tended to be younger, and 

showed lower blood pressure and lower frequencies of both onset during exertion and alteration of 

consciousness.  

 

2. What percent of eligible patients presenting to the emergency department were enrolled 

prospectively by the treating physicians? This is important to know to assess for possible selection 

bias. This is not explicitly documented in the methods and the results. The study flow figure, seems to 

indicate that all eligible patients were enrolled, however this is virtually impossible to achieve in 

clinical medicine. I interpreted this to be eligible enrolled patients by the treating physician, after which 

some were excluded. Were the characteristics of the non-enrolled patients similar to those enrolled in 

the study?  

 

Data for 1899 consecutive patients were collected prospectively by the treating physicians, regardless 

of exclusion criteria. From that population, we excluded patients with headache caused by trauma, 

drugs, or alcohol, and those who were unconscious at the beginning of assessment. This resulted in 

1781 eligible patients. We have added the figure of “1899” to the beginning of the sentence of 

“consecutive patients >15 years old with a chief complaint of acute headache and presenting within 

14 days of onset were considered for enrollment” in the Study population subsection. We have also 

included the phrase “applied the exclusion criteria to the 1899 consecutive patients” to the end of the 

first sentence in the RESULTS section.  

 

3. Blood in the cerebrospinal fluid is often due to a traumatic tap. While the authors state that the 

results were confirmed with a neurological staff and an emergency physician, this will still lead to a 

misclassification of positive SAH. It is strongly encouraged that unless neurosurgical 

intervention/procedure was performed or an aneurysm is identified, that these cases are classified as 

no SAH.  

 

In the participating hospitals (and potentially most general hospitals in Japan), LP is limited to patients 

who seem to show negative results on plain CT, but for whom the index of suspicion for SAH remains 
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high. If blood is present in the cerebrospinal fluid, we always perform either angiography or CT 

angiography to confirm whether an underlying pathology is causing SAH, in cooperation with 

neurological staff and an emergency physician. We have added this information to the Outcome 

measures of the METHODS section.  

 

4. While the above statement is important, it is curious that so few of your patients underwent LP. You 

report that less than 3% of the patients in this cohort had an LP. Is this because the CT scanning was 

done very quickly after the headache ictus? Did all these patients have a CT done within 6 hours? 

Just under half of CT normal patients in most North American hospitals have an LP done. Are your 

numbers consistent with your normal LP rates? Further information is needed.  

 

Among the Organization for Economic Co-operation and Development (OECD) countries, Japan has 

the largest number of CT scanners per million people. Most Japanese emergency departments in 

general hospitals have a 16- to 64-row multi-detector CT either within the hospital or located nearby. 

CT is available within 1 h even at midnight almost all over Japan (many hospitals in Japan can 

perform CT for every patient with acute headache as well as those with minor head injury, although 

we do not disagree with this principle). LP is limited to those patients for whom plain CT seems to 

show negative results, but a high index of suspicion remains for SAH. We have added this information 

to the Outcome measures of the METHODS section.  

 

5. You need to define which blood pressure was used. Was this the highest value in the ED, the first 

pressure taken in the ED, the first one by the treating RN, BP taken by the treating MD? We also 

need to know which clinical data were collected by the physicians.  

 

We defined blood pressure and other vital signs as the first reading by the treating nursing staff. We 

have added this information to the Data collection the METHODS section..   

 

6. It is unclear that a value of <3.9 for potassium is clinically intuitive. This seems to be created 

statistically, and as such, it is uncertain that clinicians will trust this value (i.e. if the value is 4.0, no 

tests for SAH but if 3.9 then they need a test). This is especially true of a test where it is uncertain 

why we expect a lower value with SAH than without. A similar concern exists for blood sugar (i.e. if 

the patient has a history of DM, an elevated Blood sugar would not create an increased concern for 

SAH).  

 

This is why we proposed a two-step model. About 10 years ago, we developed a SAH prediction 

score using serum potassium, blood sugar and white cell count. Since then, we have received 

criticisms similar to the one you raised, suggesting that this is not a clinically intuitive model. However, 

utilizing our rule as the second step for patients with positive results from the Ottawa SAH rule, as a 

much more intuitive step, may help reduce unnecessary CT, particularly in countries without the 

widespread access to CT. We have added this explanation to the DISCISSION section.  

 

7. These recommendations require prospective validation. The authors acknowledge this. It will be 

important that clinicians do not alter their practice without explicit prospective validation as these 

results could be the result of chance.  

 

We plan to undertake a prospective validation of our proposal, and our clinical practice will not be 

altered until comparable results can be confirmed from such validation. We have changed the last 

sentence of the Discussion section to the above underlined sentence. 
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VERSION 2 – REVIEW 

REVIEWER Hideo Tohira 
Curtin University, Australia 

REVIEW RETURNED 31-Mar-2016 

 

GENERAL COMMENTS Thank you for an opportunity to review this revised manuscript. The 
authors partly answered my questions, but I still have some 
concerns. I was confused while reading this manuscript because 
terminologies and definitions are inconsistent and inaccurate. Please 
see below for my comments.  
 
Abstract: The first sentence in the Conclusion states ‘While 
maintaining equal specificity.’ I think that this should be ‘maintaining 
equal SENSITIVITY’.  
 
Main text:  
I was confused when trying to differentiate rules described in this 
manuscript as a reader. In Abstract, the authors stated two rules: 
Ottawa SAH rule and Ottawa-like rule. There is no EMERALD rule 
documentedin the Abstract. In the Main text, the authors stated 
EMERALD rule and Ottwa-like rule and Ottwa rule. It would be better 
if you make the difference among these three clearer in the Abstract 
and the main text. I think that one of reasons why I was confused is 
that the authors failed to use terminologies and definitions of the 
rules in a consistent manner. For example, I think the Ottawa-like 
rule is similar to (or almost identical) ‘the Rule 1 of the Ottwa SAH 
rule. If you say the Ottawa-like rule, readers might assume (actually I 
assumed) that the Ottawa-like rule includes 6 criteria similar to those 
in the Ottawa rule.  
 
The authors’ proposed rule presented in Figure 3 is not supported by 
the findings. In Figure 3, the authors labelled the first box as The 
Ottwa SAH rule, but the authors did not examine the performance of 
the Ottawa SAH rule, but the Ottawa-like rule.  
 
In the last third line on page 10, the authors stated ‘We performed 
head CT for 82.8% of the 1781 eligible patients’. I think this 
sentence is confusing and not useful because the percentage does 
not match one in Table 1 (94.4%) (I understand that this is because 
220 patients were excluded). I suggest removing this sentence.  
 
In Figure 1, what is ‘Our new rule’ referring to? Is our new rule 
Ottawa-like rule PLUS rule based on SBP, DBP, BSL and serum K? 
Or, is it a rule based on only the 4 objective measure? If the latter is 
true, the Ottawa SAH rule is unnecessary in Figure 3 when objective 
parameters are available. Please clarify this. I felt that this confusion 
was created because the rules were not clearly defined.  
 
In the added sentence in the second paragraph on page 14, the 
authors stated ‘Ninety of the other 92 cardiovascular disease’, but 
Table 1 defined CVD as ‘CEREBROVASCULAR DISEASE’. Please 
clarify this discrepancy.  
 
I am happy to review a revised version of this manuscript. 
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REVIEWER Jeff Perry 
University of Ottawa  
Canada 

REVIEW RETURNED 19-Apr-2016 

 

GENERAL COMMENTS The authors have addressed the concerns raised in the first review. 
The concerns remaining are:  
1) There is no discussion regarding the very small LP rate in the 
limitations section. This rate could lead to misclassification of SAH 
patients as no SAH. This needs to be discussed. If you have the 
time to CT, and it was less than 6 hours, this data needs to be 
shared. Otherwise, it appears that an LP rate of <3% is very low 
compared to international standards.  
2) The English of the revised conclusion needs to be improved.  
3) The high rate of SAH in the cohort needs to be raised in the 
discussion. 

 

VERSION 2 – AUTHOR RESPONSE 

To reviewer 1  

Thank you for your kind comments. We tried to answer your question and follow your suggestions as 

much as possible.  

 

Abstract: The first sentence in the Conclusion states ‘While maintaining equal specificity.’ I think that 

this should be ‘maintaining equal SENSITIVITY’.  

We corrected it as suggested.  

 

Main text:  

I was confused when trying to differentiate rules described in this manuscript as a reader. In Abstract, 

the authors stated two rules: Ottawa SAH rule and Ottawa-like rule. There is no EMERALD rule 

documented in the Abstract. In the Main text, the authors stated EMERALD rule and Ottawa-like rule 

and Ottawa rule. It would be better if you make the difference among these three clearer in the 

Abstract and the main text. I think that one of reasons why I was confused is that the authors failed to 

use terminologies and definitions of the rules in a consistent manner. For example, I think the Ottawa-

like rule is similar to (or almost identical) ‘the Rule 1 of the Ottawa SAH rule. If you say the Ottawa-like 

rule, readers might assume (actually I assumed) that the Ottawa-like rule includes 6 criteria similar to 

those in the Ottawa rule.  

The authors’ proposed rule presented in Figure 3 is not supported by the findings. In Figure 3, the 

authors labelled the first box as The Ottawa SAH rule, but the authors did not examine the 

performance of the Ottawa SAH rule, but the Ottawa-like rule.  

 

Based on these comments, we have rewritten the conclusion of the Abstract as follows.  

“While maintaining equal sensitivity, our new rule seemed to offer higher specificity than the previous 

rules proposed by the Ottawa group. “  

We have also rewritten the second paragraph of the Discussion section (page 15).  

“Our data demonstrated 100% sensitivity for the Ottawa-like rule. This is almost identical to Rule 1, 

which has the highest sensitivity among the three rules developed by the Ottawa group.7 Prospective 

validation was provided for those three rules,8 showing that Rule 1 had the highest sensitivity of 

98.5% and 27.5% specificity. However, 100% sensitivity was not achieved. From this result, the 

Ottawa group proposed the Ottawa SAH Rule8 with 100% sensitivity, adding “thunderclap headache” 

and “limited neck flexion”, despite making the specificity 12.2% lower than that of Rule 1. This 

represented an even lower specificity than the EMERALD SAH Rule in our study.”  
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In the last third line on page 10, the authors stated ‘We performed head CT for 82.8% of the 1781 

eligible patients’. I think this sentence is confusing and not useful because the percentage does not 

match one in Table 1 (94.4%) (I understand that this is because 220 patients were excluded). I 

suggest removing this sentence.  

We removed it as suggested.  

 

In Figure 1, what is ‘Our new rule’ referring to? Is our new rule Ottawa-like rule PLUS rule based on 

SBP, DBP, BSL and serum K? Or, is it a rule based on only the 4 objective measure? If the latter is 

true, the Ottawa SAH rule is unnecessary in Figure 3 when objective parameters are available. 

Please clarify this. I felt that this confusion was created because the rules were not clearly defined.  

In the legends of Figure 1, we rewrote “EMERALD SAH rule” to “Our new rule (namely, the 

EMERALD SAH rule)”. It is true that the Ottawa SAH rule is unnecessary when objective parameters 

are available. However, as noted in the Discussion, “we placed the Ottawa SAH Rule as the first 

screening step, as a much more clinically intuitive step, and needle puncture is not needed.” And we 

have also added the following sentence (page 15). “We can exclude SAH without unnecessary blood 

sampling for some patients with acute headache.”  

 

In the added sentence in the second paragraph on page 14, the authors stated ‘Ninety of the other 92 

cardiovascular disease’, but Table 1 defined CVD as ‘CEREBROVASCULAR DISEASE’. Please 

clarify this discrepancy.  

We corrected it as suggested.  

   

To reviewer 2  

Thank you for your kind comments. We tried to answer your question and follow your suggestions as 

much as possible.  

 

1) There is no discussion regarding the very small LP rate in the limitations section. This rate could 

lead to misclassification of SAH patients as no SAH. This needs to be discussed. If you have the time 

to CT, and it was less than 6 hours, this data needs to be shared. Otherwise, it appears that an LP 

rate of <3% is very low compared to international standards.  

 

We have added the following paragraph to the Discussion (page 17):  

“We should also discuss why the LP rate was very low, at 2.6%. If results from non-contrast CT are 

negative, LP follow-up seems to represent a standard of care18. However, LP is very invasive, 

requiries patient cooperation, and might causes further headache. Among member countries of the 

Organization for Economic Co-operation and Development, Japan has the largest number of CT 

scanners per million people, and the same situation can also be seen in the number of MRI scanners. 

Easy access to fifth-generation imaging, MDCT, which seems to identify SAH with almost 100% 

sensitivity19, is assured at any time in all participating hospitals. Moreover, in patients with negative 

results on non-contrast CT, but still with a high suspicion of SAH, Japanese emergency physicians 

prefer to perform less invasive CT angiography20 or MRI21,22 before LP, and LP is indicated if the 

results are equivocal. The costs of radiological examinations are covered by the National Health 

Insurance system of Japan. These were considered the major reasons for the very low frequency of 

LP.”  

 

 

2) The English of the revised conclusion needs to be improved.  

 

We have rewritten the final sentence of the Discussion, as follows (page 19):  

“However, further validation studies providing comparable results are required before making 

alterations to clinical practice.”  
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3) The high rate of SAH in the cohort needs to be raised in the discussion.  

 

We have added the following paragraph to the Discussion (page 16):  

“Our study cohort contained a higher proportion (17.7%) of positive SAH than the Ottawa SAH Rule 

cohort. One contributor to the high rate of SAH in this study may have been the higher percentage of 

patients referred from smaller hospitals or clinics to EDs of tertiary general hospitals, like those 

participating in this study in Japan, compared to those in EDs of hospitals in North America. Walk-in 

patients with headaches may attend smaller, secondary hospitals or clinics. Patients with a strong 

index of suspicion for SAH may be taken by ambulance to bigger general hospitals.” 

VERSION 3 - REVIEW 

REVIEWER Hideo Tohira 
Curtin University, Australia 

REVIEW RETURNED 30-May-2016 

 

GENERAL COMMENTS Thank you very much for an opportunity to review again this revised 
version of manuscript titled "A new clinical decision rule to exclude 
subarachnoid hemorrhage for acute headache: a prospective, 
multicenter, observational study." The authors answered all of my 
questions. The final point that I would like to make is that the clarity 
of the methods used needs to be improve. The authors should 
provide the methods re how they derived two rules using different 
cohorts in bit more detail.  
 
Please let me clarify how the authors developed their rules. When 
predictor variables from 1561 patients were used, the Ottawa-like 
rule was derived. Then, the authors included results of blood test 
from 1317 patients in addition to the predictors used when the 
Ottawa-like rule was derived, and derived the EMERALD rule. So, 
the predictors included in the Ottawa-like rule were not selected 
when results of blood tests were included in the recursive 
partitioning. Is this correct? If so, please explain this process in Data 
Analysis section of the Methods, otherwise it might be difficult for 
readers to know how the authors derived the two rules. This process 
is not clear in the Abstract as well.  
 
Minor points  
 
In abstract, I think that reporting the number of eligible patients in the 
Result is confusing. How about ‘There were 1561 patients enrolled 
in this study, of whom 277 showed SAH. From this enrolled patients, 
we reached…..’ or similar expression?  
 
The heading ‘Outcome measures’ on page 10. What are other 
outcome measures than SAH? It should be ‘Outcome measure’? I 
am sorry if I missed something.  
 
L18 on page 11 under Data analysis, the authors state ‘the outcome 
variables’. What are other outcome variables than the diagnosis of 
SAH?  
 
It would be good idea if you could provide which algorithm was used 
for recursive partitioning (e.g. CART).  
 
Please spell out numbers at the beginning of sentences, e.g. 1899 
consecutive patients->Eighteen hundred ninety-nine patients, or use 
other expression, e.g. A total of 1899 consecutive patients …. 
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REVIEWER Jeff Perry 
The Ottawa Hospital  
Ottawa, Ontario  
Canada 

REVIEW RETURNED 17-Jun-2016 

 

GENERAL COMMENTS I thank the authors for their attention to my previous concern 
regarding 1) low LP rates, and 2) high SAH outcomes. However, I do 
not think that enough of a description of the potential limitations of 
their low LP rate and high SAH outcome rate has been given. The 
authors have provided some hypotheses as to why there is a low LP 
rate (likely valid) but they do not 1) provide the time to CT (early CT 
has higher sensitivity, therefore less of a concern for 
misclassification as no SAH if most patients were scanned early), 
and 2) what is the potential impact of misclassification (i.e. missed 
SAH due to false negative CT) on their results, including the size of 
this error. I would suggest that it be mentioned that most SAH 
diagnosed by LP are non-aneurysmal, as such most are not serious. 
(Mark  
Regarding the high SAH rate. This may imply that some headaches 
at risk for SAH are not being captured by this study and only higher 
risk patients were captured. This will have a potential impact on the 
predictive values when trying to apply these results to centers with a 
lower prevalence of SAH.  
 
I also suggest that you reference: 1) Dustin G. Mark, David R. 
Vinson, Dustin W. Ballard, Kaiser Permanente CREST Network 
Investigators Annals of Emergency Medicine, Vol. 62, Issue 4, 
p436–437, and 2) Dustin G. Mark, Yun-Yi Hung, Steven R. 
Offerman, Adina S. Rauchwerger, Mary E. Reed, Uli Chettipally, 
David R. Vinson, Dustin W. Ballard, and others  
Annals of Emergency Medicine, Vol. 62, Issue 1, p1–10.e1  

 

VERSION 3 – AUTHOR RESPONSE 

To reviewer 1  

Thank you for your kind comments. We tried to answer your question and follow your suggestions as 

much as possible.  

 

Please let me clarify how the authors developed their rules. When predictor variables from 1561 

patients were used, the Ottawa-like rule was derived. Then, the authors included results of blood test 

from 1317 patients in addition to the predictors used when the Ottawa-like rule was derived, and 

derived the EMERALD rule. So, the predictors included in the Ottawa-like rule were not selected 

when results of blood tests were included in the recursive partitioning. Is this correct? If so, please 

explain this process in Data Analysis section of the Methods, otherwise it might be difficult for readers 

to know how the authors derived the two rules. This process is not clear in the Abstract as well.  

We add explanations as suggested in Data Analysis section (as shown in below) and in the Abstract.  

"Firstly, we selected categorical variables showing values of p<0.05 on univariate analyses. Then, we 

selected possible predictors as clinically important, continuous variables showing values of p<0.05 on 

univariate analyses. The reason we used objectively measurable variables was mentioned earlier. 

Setting presence (1) or absence (0) of SAH as the outcome variable, we performed multivariate, 

recursive partitioning analyses to develop rules using only the selected categorical variables and age 

and using only the selected, objectively measurable predictors."  
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In abstract, I think that reporting the number of eligible patients in the Result is confusing. How about 

‘There were 1561 patients enrolled in this study, of whom 277 showed SAH. From this enrolled 

patients, we reached…..’ or similar expression?  

We changed the sentence as suggested.  

 

The heading ‘Outcome measures’ on page 10. What are other outcome measures than SAH? It 

should be ‘Outcome measure’? I am sorry if I missed something.  

L18 on page 11 under Data analysis, the authors state ‘the outcome variables’. What are other 

outcome variables than the diagnosis of SAH?  

We changed them to ‘Outcome measure’ and ‘the outcome variable’.  

 

It would be good idea if you could provide which algorithm was used for recursive partitioning (e.g. 

CART).  

Actually, we showed the algorithm in the figure 2.  

 

Please spell out numbers at the beginning of sentences, e.g. 1899 consecutive patients->Eighteen 

hundred ninety-nine patients, or use other expression, e.g. A total of 1899 consecutive patients ….  

We corrected it as suggested.   

 

To reviewer 2  

Thank you for your kind comments. We tried to answer your question and follow your suggestions as 

much as possible.  

 

I thank the authors for their attention to my previous concern regarding 1) low LP rates, and 2) high 

SAH outcomes. However, I do not think that enough of a description of the potential limitations of their 

low LP rate and high SAH outcome rate has been given. The authors have provided some 

hypotheses as to why there is a low LP rate (likely valid) but they do not 1) provide the time to CT 

(early CT has higher sensitivity, therefore less of a concern for misclassification as no SAH if most 

patients were scanned early), and 2) what is the potential impact of misclassification (i.e. missed SAH 

due to false negative CT) on their results, including the size of this error. I would suggest that it be 

mentioned that most SAH diagnosed by LP are non-aneurysmal, as such most are not serious. (Mark  

Regarding the high SAH rate. This may imply that some headaches at risk for SAH are not being 

captured by this study and only higher risk patients were captured. This will have a potential impact 

on the predictive values when trying to apply these results to centers with a lower prevalence of SAH.  

We moved the explanation of high SAH outcomes and low LP rates to the limitation section.  

We added explanations about early CT as a routine practice in Japan and also add sentences in the 

end of paragraph as follows:  

" Although we have explained the Japanese situation for the higher proportion of SAH and low LP 

rate, the findings might imply that some headaches at risk of representing SAH were not being 

captured by this study. Careful application of our results to EDs with a lower prevalence of SAH 

appears warranted."  

 

We had recognized and experienced a few cases before we have used 5th generation CT scanner 

and started triple check of a CT image by emergency physicians, neurological doctors and later by 

radiologists (this was written in the METHODS).  

During the study period, we had one woman discharged from an ED, on whose CT scan a radiologist 

detected a subtle finding of possible SAH, and informed it to the ED. The emergency physician in 

charge phoned to the patient to come back to the hospital. And MRI and MRA were additionally 

obtained for her. The MRI and MRA showed no vascular abnormality which was confirmed by 

neurosurgeons and radiologist. Her follow up as an outpatient revealed no further evidence of SAH.  
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I also suggest that you reference: 1) Dustin G. Mark, David R. Vinson, Dustin W. Ballard, Kaiser 

Permanente CREST Network Investigators Annals of Emergency Medicine, Vol. 62, Issue 4, p436–

437, and 2) Dustin G. Mark, Yun-Yi Hung, Steven R. Offerman, Adina S. Rauchwerger, Mary E. 

Reed, Uli Chettipally, David R. Vinson, Dustin W. Ballard, and others  

Annals of Emergency Medicine, Vol. 62, Issue 1, p1–10.e1  

Thank you very much for your suggestion. The paper and following discussions are very informative 

for our rewriting. 

VERSION 4 – REVIEW 

REVIEWER Hideo Tohira 
Curtin University, Australia 

REVIEW RETURNED 22-Jul-2016 

 

GENERAL COMMENTS Thank you for an opportunity to re-review this manuscript titled ‘A 
new clinical decision rule to exclude subarachnoid hemorrhage for 
acute headache: a prospective, multicenter, observational study.’ 
The authors responded to my major concerns appropriately. I now 
have only minor concerns listed below.  
 
Line 47-9: ‘in Japanese EDs’. This might be better if you wrote as ‘in 
EDs in Japan.’  
 
Figure 2 shows an example of developing recursive partitioning. 
What I suggested is describing how you determined cut-off values 
when doing recursive partitioning. For example, if you used CART, 
you need to use a score to optimise the performance of tree, e.g. 
Gini score. If you used other algorithm than CART, you need to 
describe which algorithm was chosen. It would be good idea if you 
provide as much information as possible so others can reproduce 
your analysis.  
 
The Limitation appeared to be too long (3 pages) compared to the 
Discussion (2 pages). Some of paragraphs in the Limitation could be 
argued in the Discussion. 

 

REVIEWER Jeffrey Perry 
University of Ottawa Canada 

REVIEW RETURNED 02-Aug-2016 

 

GENERAL COMMENTS Thank you for addressing my concerns.  
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