
Critical appraisal on
Sex-Specific Thresholds of High-Sensitivity Troponin in Patients With Suspected Acute Coronary Syndrome

Introduction
This appraisal will discuss major disparities between women and men within the diagnosis, management, and outcomes of acute coronary syndrome and how they are recognized.  There are very key disparities exist in the diagnosis, management, and outcomes of acute coronary syndrome between women and men (1–3). Women who are suspected to have acute coronary syndrome may not experience evidence-based investigations and treatment. Outcomes following myocardial infarction are regularly weaker than with men.
The advancement of high-sensitivity cardiac troponin assays documented sex differences in the reference range of cardiac troponin, with the 99th centile in men being twice that in women (4–6). It was demonstrated that the use of a high-sensitivity assay with sex-specific thresholds is possible to double the diagnosis of myocardial infarction in women and identify women at risk for future cardiac events (7). The question is, whether the use of single diagnostic thresholds contributed to inequalities in the diagnosis, management, and outcomes of women with acute coronary syndrome.

Method
The critical evaluation will based on (Lee et al, 2019) publication study. The study methods used the High-STEACS (High-Sensitivity Troponin in the Evaluation of Patients With Suspected Acute Coronary Syndrome) steppedwedge, cluster-randomized controlled trial which evaluated the implementation of an hscTnI assay in consecutive patients presenting with suspected acute coronary syndrome across 10 secondary and tertiary hospitals in Scotland. 
The patients were screened who attended clinician for suspected acute coronary syndrome. This was done by using automated form embedded within the clinical care pathway. Patients who presented with suspected acute coronary syndrome and had paired troponin measurements using the contemporary and trial assay were eligible for inclusion. Patients who were not from Scotland or who were admitted before during the trial period were eliminated. This is so as the intervention was implemented at the hospital level, individual patient consent was not sought in order to prevent bias selection. 
Cardiac troponin testing had been repeated 6 or 12 h after the onset of symptoms based on decision of the attending clinician in accordance with national and international guidelines during enrolment (9,10). The period of the trial, all sites measured cardiac troponin using both the cTnI and hs-cTnI assays concurently. The validation phase uses the results of the cTnI assay to the attending clinician, whereas during the execution phase, only the results of the hs-cTnI assay were reported.

Results:
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Table 1: Characteristics of Trial Participants with Myocardial injury, stratified by sex and study phase
In table 1, majority of the patients reclassified by the hs-cTnI assay and sex-specific thresholds were women (1,470 of 1,771 women [83%] vs. 301 of 1,771 men [17%]), with the total number of patients with myocardial injury increasing from 3,521 (16%) to 4,991 (22%) in 22,562 women and from 5,068 (20%) to 5,369 (21%) in 25,720 men.
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Figure 1: Flow diagram of Adjudication process in women and men with suspected acute coronary syndrome
In figure 1 the adjudication panel was able to achieve a consensus diagnosis in 9,115 of 10,360 patients (88%) with hs-cTnI concentrations above the sex-specific 99th centile
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Table 2: Management of patiens with myocardial injury during initial hospital admission, stratified by sex and study phase
In table 2,  Women were as likely as men to present with chest pain (66% vs. 74%) and to have evidence of myocardial ischemia on electrocardiography (27% vs. 36%). Compared with those identified by the cTnI assay, both women and men reclassified by the hs-cTnI assay were less likely to have myocardial ischemia on electrocardiography but had similar age, presenting symptoms, and cardiovascular risk factors
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Figure 2: Patient Management during index hospitalization and adjusted odds ratio of Myocardial infarction or Cardiovasular death at 1 year stratified by treatment received during index hospitalization and sex
In figure 1, Overall, the use of an hs-cTnI assay and sex-specific thresholds increased the diagnosis of type 1 myocardial infarction in women by 25% (from 1,609 of 21,959 [7%] to 2,010 of 21,959 [9%]) and in men by 6% (from 2,904 of 25,078 [12%] to 3,018 of 25,078 [12%]). The use of an hs-cTnI assay and sex-specific thresholds increased the diagnosis of type 2 myocardial infarction in women by 39% (from 505 of 21,959 [2%] to 700 of 21,959 [3%]) and in men by 9% (from 515 of 25,078 [2%] to 560 of 25,078 [2%]) and increased the diagnosis of nonischemic myocardial injury in women by 67% (from 1,000 of 21,959 [5%] to 1,673 of 21,959 [8%]) and in men by 12% (from 1,014 of 25,078 [2%] to 1,137 of 25,078 [2%]).


Critical discussion and analysis
According to (Lee etal) results where a total of 48,282 patients were used, myocardial injury reclassified 5 times with women than men.  For this implementation the same number of women and men now identiﬁed with myocardial injury.  The Second, implementation showed increased rates of coronary angiography and revascularization, with increases using of secondary preventive therapy in all patients.  Even though the identiﬁcation of more women with myocardial injury  following  the  adoption  of  sex-speciﬁc  thresholds,  women   admitted during the third implementation phase were not expected to be investigated and treated for coronary artery disease than men. Lastly, the rates of the following myocardial infarction or cardiovascular death were unchanged in both women and men after implementation of hs-cTnI testing. 
Even though hs-cTnI testing  had identiﬁed comparable proportions of women and  men  with  myocardial  injury, in observation there are major differences in their management. Women is still unlikely compare to men to receive treatment for  acute  coronary  syndrome  even  after  implementation  of  the  hs-cTnI assay and sex-speciﬁc  thresholds.  This may be as a result of more women had non-ischemic myocardial injury in comparison to men, therefore,  accounted for the lower provision of therapies. Note, however, the primary analysis of the High-STEACS trial showed no reduction in subsequent   incidence   of   myocardial   infarction   or cardiovascular death at 1 year (8). 
There are a number of observations from the ﬁndings:
1. Women are not likely to get treatment for ACD than men
2. Most of the patients reclassiﬁed by  the  hs- cTnI assay were women
3. It was observed that there lower treatment efﬁcacy for acute coronary syndrome  in women  than  men. 
4. Women   were older than  men  at  presentation  and therefore more  likely  to die of  noncardiovascular  causes.
5.  
With these observations, there are number of inferences to drawn from the experiments:
· Women are  less likely to receive evidence based treatment that were reclassified by the hs-cTnl assay.
· The trial findings were consistent with adjudicated diagnosis of type 1 myocardial infarction. 
· With these findings clinicians may not find it motivated to investigate or start treatment in patients with moderate elevations in cardiac troponin
Therefore, it would suggested that there is an opportunity to modify risk in this group of patients that is more limited and to have a wider ranger as the presentation for women was attributed their older aged resulted in the lower provision and efficacy treatment for them.  It is possible that the discordance in treatment provision and efﬁcacy was due to differences in the pathophysiology of acute  coronary  syndromes  between women and men. 
The limitation from the study also indicated that:
· The adjudication panel may have underdiagnosed type 1 myocardial infarction in women, because the rates of the coronary angiography were fewer than those of  men.
· There may have occurred some misclassiﬁcation
· The residual confounding may be unable to adjust even though optimal adjustment patients were selected for the treatment.
· Hospitals that uses lower uniform threshold for cardiac troponin may differ based on the impact of adopting sex specific thresholds.
· Higher sensitivity assays in clinical may be used in other part of the world but for this study the implementation sex specific 99th centile threshold uses high senstivie troponin assay in the trial. 
· The troponin testing may be performed for other reasons and varies across different health care systems
· The trial did not  exactly  compare  whether  the use of sex-speciﬁc thresholds was superior to  a  uniform threshold using a hs-cTnI assay. It was more evaluated in a prospective cluster randomized controlled trial that  would have include  a health economic analysis to  decide if adopting sex-speciﬁc   thresholds   and   finding out if more women at risk is cost effective.
· 

Conclusion
From the observational studies based on Sex-Specific Thresholds of High-Sensitivity Troponin in Patients With Suspected Acute Coronary Syndrome it was identified that myocardial injury are five times more in women than men.
It is more possible for women than men to have plaque erosions and coronary microembolization (21), spontaneous coronary artery dissections (22), and coronary   microvascular   dysfunction   (23).    Women are always less represented in clinical trials  of  cardiovascular  therapies  (24–26).  It is also noted that women may also have been undergo clinician  bias  as it relates to diagnostic tests or provision of therapies (27).  They may have unequal  burden  of  psychosocial  risk  factors,  example  depression, deny social support and these can inﬂuence or causes cardiovascular risk (28).
In concluding, on the contrary, women and men with hs-cTnI concentrations below their respective sex-speciﬁc  diagnostic  thresholds  have shown similar rates of cardiovascular events, indicating that the higher 99th centile use for men had not inaptly eliminate  myocardial  injury  in  those who would have beneﬁted from being recognised and treated.
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