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Introduction Chest pain is one of the most common reasons
for emergency hospital admission. The Manchester Acute Cor-
onary Syndrome (MACS), and subsequent Troponin only-

MACS (T-MACS), rule risk stratify patients presenting with
chest pain into 4 groups (Very low risk, low risk, moderate
risk and high risk) with the aim of enabling immediate rule-in
or rule-out of acute coronary syndromes in the ED. Low risk
patients can be safely discharged from the ED with low prob-
ability of major adverse cardiac events (MACE) without fur-
ther testing. We aimed to summarise the evidence for the use
of the (T)MACS rules in the immediate rule-out of ACS in
the ED in the very low risk category by undertaking a system-
atic review and meta-analysis.
Methods We performed a keyword literature search of MED-
LINE, EMBASE and Web of Science using MACS, T-MACS
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and acute coronary syndrome as search terms. After removal
of duplicates, 2 authors reviewed the title and abstract to
shortlist for full text review. Data was extracted independently
by 2 authors, with disagreement resolved by discussion. Out-
comes included were prevalent AMI and incident MACE.
Quality assessment was performed using a QUADAS-2 model
and meta-analysis was performed using STATA 15 running the
METANDI and MIDAS commands.
Results 9 studies were included (5 reporting T-MACS and 4
MACS). Data showing the summary AUC, combined sensitiv-
ity, and specificity for prevalent AMI and incident MACE in
the very low risk (safe for immediate discharge) strata are
shown in Table 1. Representative Forrest Plots for MACS and
T-MACS are shown in figures 1 and 2 respectfully.
Conclusion The MACS and T-MACS rules provide an accurate
tool to identify a low risk chest pain population safe for
immediate discharge from ED without the need for followup
biomarker testing, with high sensitivity for AMI and ACS.
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Introduction A large proportion of older patients with cardio-
vascular disease have low serum vitamin D levels. Such defi-
ciency states have been linked with lower health-related
quality of life (HRQoL). The Improve Cardiovascular Out-
comes in High Risk PatieNts (ICON-1) study (NCT01933581)
has previously demonstrated that serum vitamin D levels do
not predict major adverse cardiovascular events (MACE) at 1
year in high-risk older adults being managed invasively for
non-ST elevation acute coronary syndrome (NSTEACS). How-
ever, the relationship between serum vitamin D levels and
HRQoL in older patients with NSTEACS is unclear. This fur-
ther analysis of the ICON-1 cohort aims to investigate the
relationship between serum vitamin D and HRQoL in high-
risk, older adults managed invasively for NSTEACS.
Methods Patients aged ≥75 years presenting with NSTEACS
(n=293) were recruited to the multi-centre prospective cohort
ICON-1 study. Baseline serum total vitamin D was measured
by electrochemiluminescent immunoassay prior to coronary
angiography, split into two groups by the median for analysis.

HRQoL was assessed within 24 hours post-procedure using
the Short Form 36 Health Survey (SF-36) (License Number
QM033917), values reported as norm-based scores. At one-
year follow-up SF-36 scores were repeated. SF-36 consists of
4 physical subscales, summarised as Physical Component Sum-
mary. Statistical differences between groups were assessed with
Kruskal-Wallis testing. Multi-variate linear regression was used
to probe the impact of serum vitamin D on HRQoL adjusted
for the a priori co-variates of age and sex.
Results Mean age was 80.4±4.8 years (61.8% male). Baseline
median vitamin D was 29.0 [IQR 16.0–53.0] nmol/L.
Patients were split by the median baseline vitamin D: low
serum vitamin D (n=147, median 16.0 [IQR 12.0–23.0]
nmol/L) and high serum vitamin D (n=146, median 53.0
[IQR 40.0–75.0] nmol/L). Both at baseline and at 1 year,
those with a high serum vitamin D had significant higher
scores in physical functioning (P<0.0001 at baseline and
P=0.002 at 1 year, respectively) and physical component
score (P=0.002 at baseline and P=0.038 at 1 year) com-
pared to those with a low serum vitamin D (Table 1). At
baseline, there was a significant association between serum
vitamin D and a higher physical functioning (b=0.15,
P=0.028) and physical component scores (b=0.16,
P=0.009), after adjustment for age and sex (Table 2). This
association was also apparent at 1-year follow-up, with a sig-
nificant adjusted association between serum vitamin D and
physical functioning (b=0.21, P=0.003).

Abstract 36 Table 1 Norm-based SF-36 domain differences
between those with high serum vitamin D versus those with low
serum vitamin D, both at baseline and at 1-year follow-up. SF-36,
Short Form 36

SF-36 domain BASELINE ONE YEAR FOLLOW-UP

Low vs. High serum

vitamin D

P

value

Low vs. High serum

vitamin D

P

value

Physical

functioning

34.1 [27.8 – 44.6] vs.

44.6 [29.9 – 50.9]

<

0.0001

39.4 [27.8 – 48.8] vs.

46.7 [34.1 – 55.0]

0.002

Physical

component score

32.4 [27.0 – 40.7] vs.

39.2 [29.3 – 50.1]

0.002 38.3 [28.8 – 48.3] vs.

44.7 [31.7 – 52.4]

0.038

Abstract 35 Table 1 Combined summary sensitivity and
specificity of the MACS and T-MACS rules for the exclusion of AMI
and ACS in the very low risk (for immediate discharge) strata of
patients admitted to the ED with chest pain.

MACS Rule T-MACS Rule

AMI ACS AMI ACS

ROC AUC 0.97 (0.95-0.97) 0.90 (0.87-0.92) 0.93 (0.90-0.95) 0.95 (0.93-0.97)

Sensitivity% (CI) 100 (54-100) 99 (97-100) 99 (98-100) 98 (96-99)

Specificity% (CI) 19 (14-20) 20 (14-26) 41 (34-49) 41 (33-49)

Abstract 36 Table 2 Multiple linear regression analysis of serum
vitamin D (high vs. low) and physical SF-36 scores. SF-36, Short
Form 36; B, regression coefficient; SE(B), standard error of B; and b,
standardised regression coefficient.

BASELINE ONE YEAR FOLLOW-UP

Physical

functioning

Physical

component

score

Physical

functioning

Physical

component

score

Model 1 – Unadjusted

analysis

B=5.4

SE(B)=1.39

β=0.21

B=4.68

SE(B)=1.42

β=0.20

B=5.25

SE(B)=1.76

β=0.21

B=3.51

SE(B)=1.80

β=0.14

P=0.003 P=0.001 P=0.003 P=0.05

Model 2 – Adjusted

for age and sex

B=2.1

SE(B)=1.20

β=0.15

B=3.74

SE(B)=1.42

β=0.21

B=3.86

SE(B)=1.74

β=0.15

B=-1.45

SE(B)=1.61

β=0.12

P=0.028 P=0.009 P=0.03 P=0.13
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