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VERSION 1 - REVIEW 

REVIEWER Dr MA de Belder 
The James Cook University Hospital, Middlesbrough, UK 

REVIEW RETURNED 15-Feb-2016 

 

GENERAL COMMENTS The authors propose the case that blanket therapy of fibrinolysis for 

ST elevation MI might not be justified if a sub-group could be 

identified where the risks of treatment outweigh the benefits. 

Although this is a very interesting analysis, their results cannot be 

used to justify not treating a lower risk group. 

There are two major problems. The first is that the cohort they have 

studied is too small for the purpose of teasing out the difference in 

benefits (with respect to mortality) from the risks (with respect to 

intra-cranial haemorrhage – ICH), especially when looking at the low 

mortality risk cohorts. The second is the assumption that the risk of 

ICH is uniform across the different risk groups for mortality. The risk 

of an ICH is significantly greater for an elderly patient with severe 

hypertension than it is for a young normotensive patient. Another 

problem relates to the fact that the previous studies demonstrating a 

mortality benefit showed this in spite of the risk of ICH and so the 

two outcomes do not have equal weighting. Given the enormous 

effort that has been undertaken here, I do not understand why the 

investigators did not also collect data on the development of ICH in 

these patients as they then could have really examined the risks in 

different cohorts. 

They argue that a 16% relative risk reduction in mortality for a cohort 

with a baseline mortality of 3% or less would be negated by an 

approximately equal risk of ICH. I doubt this is true. A 16% relative 

risk reduction for a cohort with an expected 3% mortality brings the 

mortality to 2.52% but for such a low risk cohort (which would almost 

certainly exclude most elderly patients), the risk of an ICH is likely to 

be far lower than the 0.5-1.0% quoted for an entire fibrinolytic 

population, and moreover, not all ICH is fatal or disabling. 
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To identify whether there are such low risk cohorts of patients, they 

have argued that conventional risk tools are problematic in that they 

include the use of reperfusion therapy, and they also argue that in 

most countries the patients who do not receive reperfusion differ 

from the overall population because of demographic and clinical 

differences. This is true. They then argue that a study of non-

reperfused patients in China is valid as about half the patients do not 

receive fibrinolytic therapy because of problems with the health 

system performance, but even so, there is very likely to be a clinical 

reason why some do and some do not receive fibrinolytic therapy. 

The non-reperfused patients will therefore not represent the totality 

of patients who might be considered for reperfusion should the 

health system perform optimally. The results show this with the non-

reperfused patients having a higher mini-GRACE score than those 

receiving fibrinolysis. 

They have performed an analysis as part of the PEACE 

retrospective analysis of patients with a final diagnostic code of 

acute myocardial infarction in 2001, 2006, 2011, and then asked a 

mix of rural and urban centres to retrospectively provide data on 

these patients. They state that “using standardized central medical 

record abstraction, data quality was monitored using rigorous quality 

assurance measures, with overall accuracy of >98%” but I do not 

understand how this was achieved. 

As with all retrospective studies of this nature, there are limitations 

which are not fully addressed. They excluded patients transferred to 

other centres, and also patients discharged within 24 hours but don’t 

quantify these. They excluded patients presenting to PCI capable 

hospitals as well as patients who received fibrinolysis prior to 

admission and patients who declined therapy. The reason why they 

excluded the latter patients is not clear. They attempted to identify 

patients who were eligible for fibrinolysis excluding those in whom 

fibrinolysis would have been contra-indicated, but absence of a 

record of a reason for contra-indication does not necessarily imply 

the factor was truly absent. They included LBBB patients (not 

quantified), whereas we know this group is a very heterogenous 

group of patients, many of whom are not suffering an acute 

occlusive event. It is of note that the presence of chest pain or other 

“ischaemic” symptoms (presumably as opposed to absence of 

these) was associated with a lower mortality. I note that for this non-

reperfused group, “decision-time” was not predictive of outcome; I 

am not sure that “time” to not taking a decision that could have been 

made is a valid concept, but I suppose it tells us that whether you 

choose not to treat a patient early or late after presentation, it does 

not really matter to the outcome, whereas of course it is essential to 

the potential benefits of fibrinolysis. The lack of a time component in 

the risk model is a major limitation as the benefits of fibrinolysis falls 

exponentially over time. 

The analysis uses in-hospital mortality as the main outcome 

measure but they include within this a group of patients who are sent 

home in the knowledge that they are likely to die at home. They are 
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not able to verify the vital status of this group however. It is 

reasonable but this does add a subjective layer to their analytical 

exercise. 

Data missingness was a significant issue with some key variables, 

including Killip class. We are not told what the data missingness was 

for age, systolic pressure, gender and site of MI which are key 

variables in their study. 

They have derived a tool which they then “validated” on 25% of the 

study population, but that is a self-fulfilling prophecy as the same 

inclusion/exclusion criteria would apply also to that proportion of the 

population. What they need to do to truly validate the risk tool is to 

apply it prospectively to a large cohort of patients. 

They identify a group with a low mortality even without fibrinolysis – 

namely young, male patients with a BP above 100mm Hg with a 

non-anterior MI, but they have not examined the longer-term 

mortality of this group, nor do they know what the consequences of 

non-treatment will be for those who have a subsequent event. They 

have not differentiated those with, for example, those with very 

prominent ST elevation from those who just reach the diagnostic 

criteria. 

One of the main advantages of moving to a primary angioplasty 

based strategy has been the performance of angiography early on 

which identifies a fairly significant minority of patients who are not 

suffering an acute occlusive coronary event – alternative diagnoses 

including mild myocarditis, pericarditis, chest pain of uncertain cause 

in patients with LBBB or other chronic ECG abnormalities, 

Takotsubo cardiomyopathy, etc. These patients will all be included in 

a study of “fibrinolytically eligible” pts with suspected myocardial 

infarction. They do genuinely represent a cohort for whom there is 

no benefit from fibrinolysis but who are exposed to the risk of ICH! 

Their analysis would have been so much more revealing if they had 

included some form of risk tree for either fatal or severely disabling 

stroke (whether haemorrhagic or not). 

The lines in Fig 4 are not clear enough and I am not sure why data 

from PCI capable hospitals is included when pts from these 

hospitals were excluded from the analysis. 

 

 

REVIEWER Ruchika Meel 
Chris Hani Baragwanath Hospital  
South Africa 

REVIEW RETURNED 05-Mar-2016 

 

GENERAL COMMENTS 1) This study essentially identifies a low risk STEMI population. 
These factors have already been defined in the pre-fibrinolytic era 
and there is no reason to suspect they would differ in a Chinese 
population specifically.  
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2) Only in-hospital death mortality is defined as an outcome. Clearly 
other important end-points such as heart failure, infarct size and 
others are also of value but not defined.  
 
3) Due to the retrospective nature of the study and incomplete data 
gathering important information is excluded (highlighted in 
subsequent points).  
 
4) The conclusion in the in the introduction that the risk of ICH and 
mortality from STEMI may compared simplistically is flawed. The two 
categories have independent risk factors, necessitating individual 
risk scores for both categories.  
 
5) In the introduction it is claimed that they have a rare opportunity to 
study a population that has not received fibrinolytic therapy. This is 
misleading, given that, unfortunately, many countries in the world, 
including South Africa (and likely the remainder of the African 
continent), have very low rates of fibrinolytic administration to 
suitable candidates.  
 
6) A major weakness of the study is the retrospective nature of the 
trial, particularly because it resulted in inadequate data collection. 
Specifically mortality due to STEMI is compared to the expected ICH 
mortality from diverse trials with differing exclusion criteria.  
 
7) With regards the study cohort, although the ACC/AHA guidelines 
are cited, it is not clear from the discussion whether or not a 
systematic checklist was utilized by the attending physicians. It is 
possible that patients were inadequately screened and excluded.  
 
8) Patient weight should have been included, as it is a major 
determinant of bleeding risk. It is clear why it was not included, 
however.  
 
9) The inclusion of LBBB (presumably new?) as a STEMI equivalent 
is contingent on using an ECG criteria such as the Sgarbossa 
criteria to increase the likelihood of an accurate diagnosis. In this 
context the addition of echocardiography would have been of value. 
It is not clear if this was performed.  
 
10) The time between symptom onset to first medical contact is not 
stated (given that patient presenting later than 12 hours were 
excluded from the analysis). Patients presenting within 3 hours 
would clearly have derived a greater mortality benefit if they had 
received fibrinolytic therapy. Patient beyond that time period would 
clearly have derived progressively smaller mortality benefits.  
 
11) It would be useful for them to have mentioned their own ICH and 
major bleeding rates from the group who did receive fibrinolytic 
therapy.  
 
12) I disagree that these study findings challenge the conventional 
wisdom to treat everyone as this decision is clearly individualized 
already. This conclusion can only be properly validated in a 
prospective, randomized trial.  
 
13) It is unclear for a clinician reading this paper, how this 
information would apply to individual clinical practice. Would we 
therefore exclude all young, normotensive men from receiving a 
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fibrinolytic if they were at low risk for bleeding? 

 

VERSION 1 – AUTHOR RESPONSE 

Reviewer #1 

The authors propose the case that blanket therapy of fibrinolysis for ST elevation MI might not 

be justified if a sub-group could be identified where the risks of treatment outweigh the 

benefits. Although this is a very interesting analysis, their results cannot be used to justify not 

treating a lower risk group. 

There are two major problems. The first is that the cohort they have studied is too small for the 

purpose of teasing out the difference in benefits (with respect to mortality) from the risks (with 

respect to intra-cranial haemorrhage – ICH), especially when looking at the low mortality risk 

cohorts.  

Response: We appreciate this comment, but respectfully disagree with respect to the purpose of the 

study. This study is not about defining the risks and benefits of fibrinolytic therapy. This study is about 

risk stratification of patients with STEMI who are eligible for fibrinolytic therapy – and determining 

whether there are patients with sufficiently low risk without treatment such that even if the therapy 

were as effective and safe as reported in the literature, the margin of benefit would be quite thin and 

the number needed to treat quite high. Our premise is that any absolute in-hospital mortality risk of 

3% or below without reperfusion treatment is in a range where benefit and risk are close based on an 

expectation of a benefit of a 20% relative risk reduction (which at the highest end of this risk threshold 

(3%) would reduce the mortality risk to 2.4% and approximate the absolute increase in risk of ICH 

associated with thrombolytic therapy, which is around 0.5%. This conceptual framework for seeking to 

balance benefits (which are almost always smaller in lower risk patients than higher risk ones) with 

risks would hold, even if the benefit from fibrinolytic therapy is larger and the risk is smaller. Moreover, 

if there were low risk patients, then any clinical characteristic that reduced the expected benefit (e.g., 

longer time to presentation) or increased risk of an adverse event (e.g., recent trauma, very high 

blood pressure) might further mitigate the benefit/risk ratio of fibrinolytic therapy.  

The paper is intended to introduce the idea that some patients with STEMI have a low risk of 

adverse consequences, which does question conventional wisdom. We suggest the need for further 

investigation and validation of our risk score before applying it in practice, but the paper provides a 

basis for empirically considering and using predicted treatment benefits in clinical decision-making. 

We also acknowledge that this extra step may make it more challenging to provide treatment within 

30 minutes of presentation, but it can also potentially concentrate treatment where there is the most to 

gain. 
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The second is the assumption that the risk of ICH is uniform across the different risk groups 

for mortality. The risk of an ICH is significantly greater for an elderly patient with severe 

hypertension than it is for a young normotensive patient. Another problem relates to the fact 

that the previous studies demonstrating a mortality benefit showed this in spite of the risk of 

ICH and so the two outcomes do not have equal weighting. Given the enormous effort that has 

been undertaken here, I do not understand why the investigators did not also collect data on 

the development of ICH in these patients as they then could have really examined the risks in 

different cohorts. 

Response: We agree that patients who have a low risk of dying from STEMI may also have a lower 

than average risk of ICH, a point worthy of further study in China, where the risk of ICH in the general 

population is known to be higher than in Western countries. Of note, we are estimating that the risk of 

ICH is 0.5% - even if it is half of that estimate, the conclusion that the low risk patients have a narrow 

net benefit remains. We have added this information to the manuscript. 

We can report the ICH rate in the treated group, but, this estimate may not be appropriate 

because of the common underdosing of fibrinolytic agents in China and the use of urokinase as the 

preferred agent, which does not conform with guideline recommendations. Thus, current treatment 

with fibrinolytic therapy in China may not be effective, an additional problem worthy of attention, but 

one that is distinct from the issues raised in this paper. In fact, in a prior observational study, we were 

not able to identify effectiveness of fibrinolytic therapy in China – which we attribute to the way it is 

implemented.
1
 We can add this information to the manuscript.  

 

They argue that a 16% relative risk reduction in mortality for a cohort with a baseline mortality 

of 3% or less would be negated by an approximately equal risk of ICH. I doubt this is true. A 

16% relative risk reduction for a cohort with an expected 3% mortality brings the mortality to 

2.52% but for such a low risk cohort (which would almost certainly exclude most elderly 

patients), the risk of an ICH is likely to be far lower than the 0.5-1.0% quoted for an entire 

fibrinolytic population, and moreover, not all ICH is fatal or disabling. 

Response: The major point here is that even if the risk of ICH is half what is reported, the net benefit 

would be around 0.25%, or 1 in 400. Even if half of the ICH events are not fatal or disabling (likely 

more are), then the net benefit is slightly largely and the number needed to treat is around 200. For 

some people it may not be worth the risk. Moreover, for those less likely to benefit (presenting later) 

and more likely to bleed (a history of bleed or recent trauma), it may definitely not be worth it. With 

this article we are providing evidence for a rapid risk-stratification approach.   

Nevertheless, we can defend the estimates. The estimates of 0.5-1.0% are from selected clinical 

trial populations, which tend to have lower than average risk. However, in a large-scale real-world 

outcomes research study, the risk could be much higher, as the lowest risk level of ICH (in subgroup 

with no risk factor of bleeding) was 0.7%.
2
 Moreover, the risk of bleeding might increase as the wide 
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use of dual antiplatelet strategies in recent years. In our example of the risk-benefit balance that we 

describe in the Discussion section, we acknowledged that not all ICH is fatal or disabling – based on 

previous studies, 60% of patients with ICH after fibrinolytic therapy died and 25% were disabled.
3
 But 

even if the risk of fatal bleeding is as low as 0.2-0.4%, the benefit of treatment is small enough that 

the decision should not be considered to be automatic.  

Our goal is to inform decisions, not to dictate them. We believe that these data are useful, along 

with other risk tools to estimate bleeding risk, in situations where fibrinolytic therapy is contemplated. 

The point is that in this subpopulation there is less of a mandate for treatment and so if a patient has 

some risk factor for bleeding, or cannot be treated early (which would reduce the expected relative 

reduction), or fears a stroke more than death – then it may be reasonable to decide against treatment 

– if this risk model is further validated.  

 

To identify whether there are such low risk cohorts of patients, they have argued that 

conventional risk tools are problematic in that they include the use of reperfusion therapy, and 

they also argue that in most countries the patients who do not receive reperfusion differ from 

the overall population because of demographic and clinical differences. This is true. They then 

argue that a study of nonreperfused patients in China is valid as about half the patients do not 

receive fibrinolytic therapy because of problems with the health system performance, but even 

so, there is very likely to be a clinical reason why some do and some do not receive fibrinolytic 

therapy. The non-reperfused patients will therefore not represent the totality of patients who 

might be considered for reperfusion should the health system perform optimally. The results 

show this with the nonreperfused patients having a higher mini-GRACE score than those 

receiving fibrinolysis. 

Response: We appreciate this comment. We have investigated the factors associated with treatment 

– and had a plethora of variables, abstracted from chart review, to include in the analysis. Rather than 

finding that low risk patients were less likely to be treated, we found a risk-treatment paradox – among 

all fibrinolytic-eligible patients, those not treated had higher baseline risk for inpatient mortality. 

Because the proportion of low-risk patients in the totality of fibrinolytic-eligible patients would be larger 

than we found in untreated eligible patients, the risk-benefit balance in low-risk patients calls for more 

attention.  

 

They have performed an analysis as part of the PEACE retrospective analysis of patients with 

a final diagnostic code of acute myocardial infarction in 2001, 2006, 2011, and then asked a 

mix of rural and urban centres to retrospectively provide data on these patients. They state 

that “using standardized central medical record abstraction, data quality was monitored using 

rigorous quality assurance measures, with overall accuracy of >98%” but I do not understand 

how this was achieved. 
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Response: The methods paper of China PEACE retrospective AMI study has been published 

previously,
4
 including the method and quality control measures we applied in central medical records 

abstraction. 

As part of this revision, we have provided detailed information about quality control methods and 

results in central abstraction (see Appendix). 

 

All the 18,111 medical records were abstracted by certified abstractors. To gain certification all 

abstractors involved in the study needed to pass a qualification test, in which the 10 Standard 

Training Medical Records were abstracted and supervisors evaluated the integrity and accuracy of 

abstraction. 

All medical records were abstracted in 3 separate parts: cover page, lab tests results, and progress 

and physicians' orders. For each section, we had specific collaborating teams to take charge of the 

abstraction. 

Cover page 

To ensure data quality, data elements in each cover page were abstracted independently by two 

different abstractors, then a third senior abstractor would create data queries for each inconsistent 

data element between the two abstractors’ results, and resolve them by tracing and reviewing the 

relevant medical records. After that, the 1st "final" database was handed over to us. 

We had a group of certified medical students check the accuracy of the 1st "final" database, by 

sampling 150 medical records randomly within the 18,111. The error rate was 3.95% [403/(68*150)], 

which was higher than the a priori requirement in the statement of work (SOW) of less than 1%. 

Therefore, the 1st "final" database was considered unqualified, and abstractors were asked to re-

abstract all 18,111 medical records. Meanwhile, we revised the CRF cover page making the 

definitions clearer, in order to facilitate the abstraction, and added 11 new data elements. 

After the re-abstraction, we again checked for accuracy of the 2nd "final" database, by sampling 131 

randomly selected medical records. The error rate was 1.74% [180/(79*131)] - still higher than the 

requirement in SOW. Therefore, the 2nd "final" database was considered unqualified as well, and the 

HTSD Corp. was asked to re-abstract all 18111 medical records again. 

After we received the 3rd "final" database, 130 medical records were again sampled to check 

accuracy and the error rate was 0.94% [97/(79*130)], which was considered qualified. 

Progress notes & physician orders 

Progress notes and physician orders of all 18,111 medical records were separated into 3 batches, 

abstracted by three different teams.  
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Data elements in progress notes and physician orders were abstracted only once. 

For example, with respect to Batch 2, certified abstractors from Boya Corp. abstracted progress notes 

and physician orders for 10323 medical records. Of the final database, 697 medical records were 

sampled randomly, and re-abstracted by certified medical students independently; the disagreement 

rate was 5.96% [33171/(798*697)]. Separately our research team at Fuwai Hopsital also randomly 

sampled 99 cases and identified the inconsistent data elements within, and found the error rate of 

Boya Corp. was 3.07% [2429/(798*99)], confirming the high error rate. We considered a major part of 

this data unqualified, except some records abstracted by abstractors with a high-agreement-rate. We 

then had medical students review 7360 medical records and correct errors. 83369 data elements 

were corrected, with the expected accuracy to increase to 98.45%. 

Laboratory results  

The unit of abstraction for lab tests results was one assay, like a serum glucose test or a troponin T 

test, rather than one entire hospitalization, as defined in the abstraction for cover page, progress 

notes and physician orders. 

To ensure quality data elements in each lab test result were abstracted independently by two different 

abstractors. Then a third senior abstractor created data queries for each inconsistent data element 

between their results, and resolved them by tracing and reviewing the relevant medical records. After 

that, the 1st "final" database was handed over to us. 

We had a group of certified medical students check the accuracy of the 1st "final" database, by 

sampling 50 medical records randomly within the 18111. The error rate was 0.80% [87/10922], which 

was higher than the requirement in SOW of less than 0.5%. Therefore, the 1st "final" database was 

considered unqualified, and abstractor. was asked to re-abstract all the medical records again.  

The 2nd "final" database was again checked for accuracy by randomly sampling. The error rate was 

0.03% [1/2929] after the audit of the first 15 medical records. As the error rate at that point was so 

low, we thought it reasonable to consider the 2nd "final" database qualified. 

 

As with all retrospective studies of this nature, there are limitations which are not fully 

addressed. They excluded patients transferred to other centres, and also patients discharged 

within 24 hours but don’t quantify these. They excluded patients presenting to PCI capable 

hospitals as well as patients who received fibrinolysis prior to admission and patients who 

declined therapy. The reason why they excluded the latter patients is not clear.  

Response: In this study, we had two different cohorts for separate study purposes:  

1) to establish and validate risk estimates, we studied patients who were eligible for fibrinolytic 

therapy but were untreated, regardless of hospitals’ capability of performing PCI (we have a flow chart 
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for each cohort that shows the number of patients excluded at each step). We clarified in the 

manuscript  

“We excluded the patients who were transferred to other hospitals due to lack of treatment 

outcomes. We also excluded those who were discharged alive within 24 hours because it is 

likely that they left against medical advice and there was very little time for follow-up.”;  

2) to assess the risk-treatment paradox, we excluded hospitals with PCI capability (the latter 

exclusion) to compare the usage of reperfusion therapy in hospitals that exclusively use fibrinolytic 

therapy. We also excluded those who received fibrinolysis prior to admission and patients who 

declined therapy, or were transferred out/discharged within 24 hours, since decision-making regarding 

fibrinolysis in the hospital setting would not be applicable in these patients. We have deleted the 

relevant contents in the revised version to avoid misunderstanding. 

 

They attempted to identify patients who were eligible for fibrinolysis excluding those in whom 

fibrinolysis would have been contra-indicated, but absence of a record of a reason for contra-

indication does not necessarily imply the factor was truly absent. They included LBBB 

patients (not quantified), whereas we know this group is a very heterogenous group of 

patients, many of whom are not suffering an acute occlusive event.  

Response: We are using the standard approach for clinical trials or observational studies to include 

patients with confirmed diagnosis of AMI or LBBB as eligible candidates for reperfusion therapy. 

Moreover, the group of patients with LBBB is relatively small, comprising only less than 2% of the 

cohort. When we repeat the analysis without the LBBB group, there is no substantive difference. We 

also have added the information about what characteristics were considered contraindications and 

their prevalence in the excluded group (Figure 1). 

 

It is of note that the presence of chest pain or other “ischaemic” symptoms (presumably as 

opposed to absence of these) was associated with a lower mortality. I note that for this non-

reperfused group, “decision-time” was not predictive of outcome; I am not sure that “time” to 

not taking a decision that could have been made is a valid concept, but I suppose it tells us 

that whether you choose not to treat a patient early or late after presentation, it does not really 

matter to the outcome, whereas of course it is essential to the potential benefits of fibrinolysis. 

The lack of a time component in the risk model is a major limitation as the benefits of 

fibrinolysis falls exponentially over time. 

Response: We appreciate this comment and agree that the “decision-time” is a confusing 

terminology. We have revised the submission using the term “time from symptom onset to admission” 

to clarify.  
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In our risk tool, time from symptom to admission was not significantly associated with the patients’ 

baseline risk. However, we acknowledged that it is strongly associated with the relative risk reduction 

of fibrinolytic therapy, and agree that it should be a major consideration in individualized risk-benefit 

balancing with our risk tool – in that case that low-risk patients cannot be treated early, it is 

reasonable to reconsider fibrinolytic therapy. We have added this information to the Discussion. 

 

The analysis uses in-hospital mortality as the main outcome measure but they include within 

this a group of patients who are sent home in the knowledge that they are likely to die at home. 

They are not able to verify the vital status of this group however. It is reasonable but this does 

add a subjective layer to their analytical exercise. 

Response: We appreciate this concern. We know that many people outside of China do not 

appreciate the practice patterns in our country that lead some people to be discharged just before 

their death. This is an accepted approach in studies of hospitalized patients in China and has been 

employed in our prior publications, including the overview of the CHINA PEACE AMI retrospective 

study published in the Lancet.
5
 We have evaluated our model both with the in-hospital deaths and 

then also including the patients whose care was withdrawn and they were discharged. The model 

identifies low-risk patients in both cases. We used the cohort that included the patients who were 

withdrawn from therapy not only because we believe it is proper given that these are patients who are 

sent home for futility reasons. Notably, this assumption is conservative in that it assumes higher event 

rates.  

 

Data missingness was a significant issue with some key variables, including Killip class. We 

are not told what the data missingness was for age, systolic pressure, gender and site of MI 

which are key variables in their study. 

Response: We stated in the method section, as the STROBE required, “because of high rates of 

missing in the medical records, we also excluded the following predictors: height (86.6% missing), 

weight (61.4% missing), and Killip class (68.4% missing). For age, which was rarely unrecorded 

(0.1%), we imputed the missing values as the overall median. There is no missing data for other 

variables like systolic blood pressure at presentation, gender, and infarction location.  

 

They have derived a tool which they then “validated” on 25% of the study population, but that 

is a self-fulfilling prophecy as the same inclusion/exclusion criteria would apply also to that 

proportion of the population. What they need to do to truly validate the risk tool is to apply it 

prospectively to a large cohort of patients. 
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Response: We acknowledge that the tool would benefit from prospective validation. Nevertheless, 

internal validation is commonly used in prior studies on risk models 
6-9

 and is more conservative than 

generating models in an entire cohort without any validation. As a next step we agree that a 

prospective validation would be useful. This point is noted in the limitations. 

 

They identify a group with a low mortality even without fibrinolysis – namely young, male 

patients with a BP above 100mm Hg with a non-anterior MI, but they have not examined the 

longer-term mortality of this group, nor do they know what the consequences of non-treatment 

will be for those who have a subsequent event. They have not differentiated those with, for 

example, those with very prominent ST elevation from those who just reach the diagnostic 

criteria. 

Response: We appreciate this comment. We acknowledged that we were unable to assess long-term 

outcomes in this study of hospital care and outcomes. It should be noted, however, that in long-term 

analysis of a clinical trial of fibrinolysis, the mortality benefit occurs almost entirely in the short-term 

period, which our study captures, especially given the long length of stay that is characteristic of 

Chinese hospitals.
10

 

We acknowledged the limitation that we lack information about the amount of ST elevation. Future 

risk scores might be able to include this information. Even without it, we are able to identify a low risk 

group. 

 

One of the main advantages of moving to a primary angioplasty based strategy has been the 

performance of angiography early on which identifies a fairly significant minority of patients 

who are not suffering an acute occlusive coronary event – alternative diagnoses including 

mild myocarditis, pericarditis, chest pain of uncertain cause in patients with LBBB or other 

chronic ECG abnormalities, Takotsubo cardiomyopathy, etc. These patients will all be included 

in a study of “fibrinolytically eligible” pts with suspected myocardial infarction. They do 

genuinely represent a cohort for whom there is no benefit from fibrinolysis but who are 

exposed to the risk of ICH! Their analysis would have been so much more revealing if they had 

included some form of risk tree for either fatal or severely disabling stroke (whether 

haemorrhagic or not). 

Response: We appreciate this comment. We acknowledged that a primary angioplasty based 

strategy is ideal, however, much of the world still depends on fibrinolytic therapy and that highlights 

the importance of this paper. We agree that some patients would not be expected to benefit because 

of their pathophysiology, which supports our challenge to the one-size-fits-all recommendation. 

Nevertheless, we were unable to assess the effectiveness of fibrinolytic therapy because of the 

current practices in China, which likely undermine the benefit, as noted above.
1
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The lines in Fig 4 are not clear enough and I am not sure why data from PCI capable hospitals 

is included when pts from these hospitals were excluded from the analysis. 

Response: We included 162 hospitals as a nationwide representative sample – with or without PCI 

capability – to develop and validate the risk classification tree. In doing so, we used the c statistics to 

assess the robustness of the classification tree in hospitals with and without PCI capability. Then, to 

assess the association of risk and treatment, we excluded hospitals with PCI capability and found that 

in the hospitals that exclusively use fibrinolytic therapy for reperfusion, usage in the low-risk group 

was even higher than in the high-risk group.  
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Reviewer #2: 

 

1) This study essentially identifies a low risk STEMI population. These factors have already 

been defined in the pre-fibrinolytic era and there is no reason to suspect they would differ in a 

Chinese population specifically. 

Response: Because of marked changes in the medical treatment of AMI since the pre-fibrinolytic era, 

we do not believe that estimates from that time, even if they are available, necessarily pertain to 

contemporary therapy. Moreover, we are assessing risk in a very specific population.  

The central question in this study is whether there are some fibrinolytic therapy-eligible patients 

for whom the marginal benefit of fibrinolytic therapy is sufficiently small to put the value of treatment in 

question. Our tool, for the first time, estimates the baseline (no reperfusion) short-term mortality risk in 

patients eligible for fibrinolytic therapy, which is essential for risk-benefit balance in treatment decision 

making. We do not necessarily suspect the factors would differ in a Chinese population specifically, 

which is why we believe our findings are likely generalizable beyond China.   

 

2) Only in-hospital death mortality is defined as an outcome. Clearly other important end-

points such as heart failure, infarct size and others are also of value but not defined. 

Response: We chose mortality because it is the outcome used in the trials and is of the greatest 

importance, especially compared with infarct size, for example. Also, it is the meaningful patient 

outcome that is importantly influenced by treatment. Moreover, trials indicate that short-term mortality 

is the key outcome influenced by treatment. 

We acknowledged that we are limited to in-hospital mortality because this study only focused on what 

occurred during the hospitalization. However, it should be noted that in long-term follow-up of ISIS-2 

trial, the entire benefit of fibrinolytic therapy was concentrated in the short-term period.
10

  

 

3) Due to the retrospective nature of the study and incomplete data gathering important 

information is excluded (highlighted in subsequent points). 

Response: We included all potential risk predictors in prior risk models in patients with AMI (see 

Appendix). Although we lack Killip class, we have information about blood pressure and heart failure. 

The reliability of the Killip class is also not well established. 
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4) The conclusion in the introduction that the risk of ICH and mortality from STEMI may 

compared simplistically is flawed. The two categories have independent risk factors, 

necessitating individual risk scores for both categories. 

Response: We may not have been clear. We were not saying the risk factors are the same, but that 

the risks can be compared to put the marginal benefit in perspective. We agree that risk tools for ICH 

would also be useful, but our point is that even with conservative estimates of ICH risk, the margin of 

benefit is small for the low risk patients. We have made this information clearer in the Discussion.  

 

5) In the introduction it is claimed that they have a rare opportunity to study a population that 

has not received fibrinolytic therapy. This is misleading, given that, unfortunately, many 

countries in the world, including South Africa (and likely the remainder of the African 

continent), have very low rates of fibrinolytic administration to suitable candidates.  

Response: We meant the combination of a national study of a large population and detailed data 

abstraction – not just the fact it was conducted in China. In fact, many countries share the practice 

pattern in China, which is an opportunity for improvement. Also, that may be leveraged as 

opportunities for prospective validation of our risk tool. The fact that these conditions exist in China 

and that we have a nationally representative sample of patients is an advantage. We have clarified 

this in the text. 

 

6) A major weakness of the study is the retrospective nature of the trial, particularly because it 

resulted in inadequate data collection. Specifically mortality due to STEMI is compared to the 

expected ICH mortality from diverse trials with differing exclusion criteria. 

Response: We are a bit confused by this comment. The design allowed us to look at a representative 

sample of patients across China with STEMI and fibrinolytic therapy eligibility. We also had full 

ascertainment of outcomes. Our goal was to develop a risk-stratification model for these patients. The 

issue about ICH was in the discussion.  

 

7) With regards the study cohort, although the ACC/AHA guidelines are cited, it is not clear 

from the discussion whether or not a systematic checklist was utilized by the attending 

physicians. It is possible that patients were inadequately screened and excluded.  

Response: We have detailed information on the patients and are able to use that information to 

identify a group that does not have contraindications to fibrinolytic therapy. We utilized real-world 

information from medical charts to capture information on a representative group of patients. There 

were no checklists. This approach is the standard for many registries and observational studies. The 
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absence of a prospective case report form precluded standard variable collection – but in those 

studies investigators lose the opportunity to study all patients.  

 

8) Patient weight should have been included, as it is a major determinant of bleeding risk. It is 

clear why it was not included, however.  

Response: While weight might have been a prognostic variable but it was commonly missing, as it is 

in many medical records across the world. Even without this variable we were able to create a risk 

stratification model that identified a lower risk group.  

 

9) The inclusion of LBBB (presumably new?) as a STEMI equivalent is contingent on using an 

ECG criteria such as the Sgarbossa criteria to increase the likelihood of an accurate diagnosis. 

In this context the addition of echocardiography would have been of value. It is not clear if this 

was performed.   

Response: The absolute number of patients with left bundle branch block was relatively small. We do 

lack detailed information on the electrocardiograms and we do not have information on 

echocardiograms on admission. Like many places in the world, including the United States, it is 

unlikely that echocardiograms were done immediately on presentation. We would need it at that time 

for that information to be useful in decision-making. Even without the information above we were able 

to create a risk model that is able to identify a low risk group. Moreover, the results are similar if we 

exclude patients with left bundle branch block. 

 

10) The time between symptom onset to first medical contact is not stated (given that patient 

presenting later than 12 hours were excluded from the analysis). Patients presenting within 3 

hours would clearly have derived a greater mortality benefit if they had received fibrinolytic 

therapy. Patient beyond that time period would clearly have derived progressively smaller 

mortality benefits. 

Response: Time of first medical contact was rarely documented in the medical charts. However, we 

stated the symptom-to-admission duration in Table 1, as in China, patients with AMI typically are not 

provided fibrinolytic therapy until they are admitted. In the univariate analysis, patients arrived earlier 

had higher baseline risk. Thus, in the low-risk group we identified, the average symptom-to-admission 

duration were longer, which means they would have smaller relative benefit. We completely agree 

that this information could be helpful in decision-making. 
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11) It would be useful for them to have mentioned their own ICH and major bleeding rates from 

the group who did receive fibrinolytic therapy. 

Response: As stated above, this is the specific topic of another manuscript that has just been 

published,
1
 and there are reasons to believe that the ICH and major bleeding rates were not 

indications of what would be observed if proper dosing and agent were used. We defer to the Editors 

about this point. 

 

12) I disagree that these study findings challenge the conventional wisdom to treat everyone 

as this decision is clearly individualized already. This conclusion can only be properly 

validated in a prospective, randomized trial.     

Response: We are showing that risk stratification could provide useful information to guide medical 

decision-making because it is possible to identify a low risk group. As the reviewer suggests, these 

models may even be able to be improved in the future with more information about the patient. We 

are also still calling for more studies, include prospective ones, to validate what we have observed. 

We disagree that there is a requirement for a trial. If it is possible to find a low risk group 

prospectively, then he goes that question that the absolute benefit of a risk reduction in this group is 

going to be modest – and depending on the risks may justify more complex decision-making than just 

reflexive treatment.  

 

13) It is unclear for a clinician reading this paper, how this information would apply to 

individual clinical practice. Would we therefore exclude all young, normotensive men from 

receiving a fibrinolytic if they were at low risk for bleeding? 

Response: The ultimate decision about treatment certainly should be made at the bedside and 

should incorporate the patient’s characteristics and preference. Nevertheless, this study is not 

intended to impose a decision on patients and doctors. We present information about how to identify 

those with a very low risk, and thus who has little to gain from treatment. Our goal is to inform 

decisions not to dictate them. We believe that this information is useful in situations where fibrinolytic 

therapy is contemplated and yet there are some reasons to believe that the benefit might be small. In 

cases where the relative risk reduction from therapy might be less or the risks might be greater, it may 

be that it would be in the patient's best interest to withhold greater treatment. 
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VERSION 2 – REVIEW 

REVIEWER MA de Belder 
The James Cook University Hospital, Middlesbrough, UK 

REVIEW RETURNED 12-Sep-2016 

 

GENERAL COMMENTS I appreciate that the authors have done a huge amount of work.  
 
The main message they are trying to demonstrate is that not all 
patients with ST elevation acute myocardial infarction, when primary 
PCI is not feasible, will gain sufficient benefit from fibrinolysis 
compared with the risks. This is not a new message but they have 
developed a risk tool to try and help decision-making. The risk tool is 
based only on variables where they had sufficient data to reasonably 
use imputation for missing data, and many variables they might have 
wanted to incorporate could not be added because of insufficient 
data. Their analysis is based on the recorded early mortality but they 
were not able to measure the development of intracranial 
haemorrhage (nor the mortality and morbidity related to ICH) and so 
estimated the incidence (but not modifying this in different risk 
groups). They acknowledge the points I have made on this but are 
not able to change things but have come up with reasoned argument 
as to why their model might be reasonable. These are discussed.  
 
They have made a well presented defence of other points raised by 
both me and the second reviewer, but can merely acknowledge the 
limitations raised rather than respond definitively in the manuscript, 
although they have altered the discussion. In a response to reviewer 
2, they reference another publication of theirs on the same cohort 
(which I have read) where they demonstrate that sub-optimal doses 
of urokinase were used in their population. Thus, this tool can only 
be realistically used in a population where the same strategy of 
suboptimal dosing of a lesser studied fibrinolytic is applied. In short, I 
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doubt whether it can be "internationalised". The philosophy can, but 
the specifics of the decision tool may not apply elsewhere. The 
actual impact on expected mortality benefit has almost certainly 
been jeopardised, and we can't evaluate what effect this might have 
had on ICH rates, and so I read these results as being very specific 
to the practice in China they are observing.  
 
The new manuscript has appropriately drawn some of their 
responses into the discussion. 

 

REVIEWER Michael Rahbek Schmidt 
Department of Cardiology  
Aarhus University Hospital  
8200 Aarhus N  
Denmark, Europe 

REVIEW RETURNED 18-Sep-2016 

 

GENERAL COMMENTS The paper concerns the development of a tool to identify a low-risk 
group among patients eligible for fibrinolytic therapy for STEMI. The 
topic is of major clinical interest, in particular in developing countries 
where fibrinolytic therapy remains dominating and the treatment’s 
adverse effects are devastating. Hence, the clinical background is of 
interest not only on a local/national level, but also in a global health 
perspective.  
 
In the derivation cohort, among a large number of patients in China, 
the authors identify nine – out of initial 19 - independent predictors of 
short-term outcome that were subsequently confirmed in the 
validation cohort. The authors apply currently accepted statistical 
methods including c-statistics to develop their risk assessment tool, 
and overall the study is conducted according to high scientific 
standards. The paper is well written and results, discussion, 
limitations and conclusion are presented short and precisely.  
 
There are two major concerns with the background data:  
1) The patient charts only allow to follow the patients during index 
admission, and consequently the outcome assessment remains very 
short-term  
2) Data on recognised predictors, such as Killip class were missing 
in a number of the patient charts and in data validity is not optimal.  
However, the authors discuss and thoroughly explain the 
background for these and other (minor) limitations, and generally 
these shortfalls are to be expected in studies like the current.  
 
I have no other important concerns regarding the manuscript.  
 
The authors are to be congratulated for producing this useful tool, 
that may help selecting the right patients for fibrinolytic therapy and 
thereby hopefully reduce the number of adverse effects. As with all 
tools of this kind, however, it's utility and validity should be confirmed 
in prospective trials. 
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