
without reporting results separately were excluded. Ran-
dom effects meta-analyses and tests of heterogeneity were
used to compare the two categories in respect of cardiac
death and MI, as the primary outcomes, individually and
together. All-cause death was considered as a secondary
outcome.
Results Eleven eligible trials were identified including 3150
patients, median age 62 years and 78% male with follow-up
ranging between 6 months and 3 years. The results of the
primary comparative analyses are shown in the Figure 1.
For cardiac death the relative risk estimates for AVI alone
versus AVI plus FFR were 0.38 (0.20-0.73) and 0.79 (0.36-
1.77) respectively (p=0.15 for difference), for MI 0.41
(0.23-0.73) and 1.23 (0.79-1.92) respectively (p=0.02 for
difference) and for cardiac death and MI 0.41 (0.26-0.63)
and 0.85 (0.57-1.28) respectively (p=0.01). Figure 2 gives
the result for all-cause death. One large trial (COMPLETE)
could not be included because it mixed both methods; the
result (relative risk 0.74 for cardiac death and MI) was in
between the effect using AVI alone and AVI plus FFR
respectively.
Conclusions In preventive PCI among STEMI patients, AVI
alone achieves an approximate 60% reduction in cardiac death

and MI but selecting patients using FFR in AVI positive
patients loses much of the benefit. AVI is best used without
FFR in this group of patients.
Conflict of Interest None

25 RITUXIMAB IN PATIENTS WITH ACUTE ST-ELEVATION
MYOCARDIAL INFARCTION (RITA-MI)
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Background In pre-clinical models of acute myocardial
infarction (MI), mature B cells selectively mobilise inflam-
matory monocytes into the heart, leading to increased
infarct size and deterioration of myocardial function. Anti-
CD20 antibody mediated depletion of B cells limited infarct
size and improved cardiac function. Rituximab is a mono-
clonal antibody targeted against human B cells and has been
used in the treatment of certain autoimmune diseases and
cancers. However, its use in cardiovascular disease is
untested and is currently contraindicated. Therefore, we

Abstract 25 Figure 1 CD19+ B cell depletion. Panels shows the effect of 4 different doses of rituximab (200, 500, 700, and 1000mg) on B cells.
Each point and line represents a single patient in each group. Panel A shows absolute B cell count. Panel B shows the same data on a logarithmic
scale. In panel B, blue and red dashed lines represent pre-specified levels of partial and completed B cell depletion respectively. Non-parameteric
ANOVA was performed compare different timepoints against baseline. Significance was corrected for multiple testing. * = p<0.05, ** = p<0.01,
***p<0.001. +30 mins and +6hours represent timepoints after the initiation of rituximab infusion. Panel C shows the absolute counts of B cell
subsets as a ‘part of whole’ stacked bar graph. Each colour represents a B cell subset. Plasmablasts numbers are low and therefore poorly visible.
The total of all the subsets in each bar equals total B cell count. Each column of graphs shows the data from the 4 rituximab doses (200, 500, 700,
and 1000mg).
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assessed the safety, feasibility and pharmacodynamic effect
of rituximab given acutely to patients with ST elevation MI
(STEMI).

Method: RITA-MI was a prospective, open-label, dose-esca-
lation, single-arm, phase 1/2a clinical trial, which tested rituxi-
mab administered as a single intravenous dose in patients with
STEMI within 48hours of symptom onset. Four escalating
doses (200, 500, 700 and 1000mg) were used with 6 patients
in each group. Follow-up was performed during initial inpa-
tient stay; on days 6 and 14; and at 3 and 6 months. The
primary endpoint was safety, whilst secondary endpoints were
changes in circulating B cells and their subsets, immune cell
subsets, and cardiac and inflammatory biomarkers.
[NCT:03072199]
Results Overall, rituximab was well tolerated across all doses
with the most common adverse event being gastrointestinal
disturbance (Table 1). This was due to the concomitant oral
secondary prevention medication started after a STEMI. Five
severe adverse events were reported, none of which were
assessed as being related to the rituximab infusion. Rituximab

caused near complete depletion of B cell numbers within 30
mins of starting the infusion, with the mean % depletion
across all dose groups being 96.3% (95% CI 93.8-98.8%).
At 6 hours a rebound in B cells was seen in the 200, 500
and 700mg dose likely related to emigration of B cells from
secondary lymphoid tissues. Maximal B cell depletion was
seen at day 6 which was significantly lower than baseline for
all doses (p<0.001) (figure 1 A and B). The extent of B cell
repopulation at 6months was dose dependent. In addition,
there was modulation of returning B cell subsets character-
ised by increased transitional B cells (figure 1C). Immunoglo-
bulin (IgG, IgM and IgA) levels were not affected during the
6months of follow-up. Rituximab also caused an acute and
transient decrease in lymphocytes (both CD4+ and CD8+ T
cells) and monocytes, whilst transiently increasing neutrophils
at the 6 hour timepoint (figure 2). Cardiac biomarkers
showed a decrease in CRP and BNP. Clinical echocardiogram
(on 12/24 patients) showed an increase in ejection fraction at
follow up (mean increase in EF of 7.8% (95% CI 3.11-
12.6)).

Abstract 25 Figure 2 The effect of rituximab on the clinical full blood count. Patient level data. Each dot and line represent a single patient. 30
mins and 6 hours represent time after the start of the rituximab infusion
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Conclusion Rituximab appears safe and feasible when given in
the acute STEMI setting. We have shown, for the first time,
the acute (within 30mins) depletion of B cells with rituximab
which demonstrates the biological plausibility of our treatment
paradigm, In addition, we have offered new insight into the
mechanism of action of rituximab. This has led directly to the
setting up of a phase 2b trial.
Conflict of Interest None

26 DISTRIBUTION OF HIGH SENSITIVITY TROPONIN LEVELS
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Introduction The introduction of high-sensitivity troponin
assays has facilitated pathways to rapidly exclude myocardial
infarction (MI) in patients presenting to the emergency depart-
ment (ED) with chest pain. However, hs-cTn concentrations
above the manufacturer-supplied upper limit of normal (ULN)
are frequently detected in patients presenting to ED, despite
only a small proportion having a type 1 MI. Furthermore,
there is also increasing evidence that hs-cTn concentrations
may act as a biomarker of cardiovascular risk in patients out-
side the context of acute coronary syndrome. In the current
study, we report the distribution of hs-cTn in the subpopula-
tion of CHARIOT who attended ED, in whom the assay was
taken regardless of whether there was a clinical indication.
Our aim was to test the hypothesis that hs-cTn may be a bio-
marker for in-hospital mortality, irrespective of the indication
for its measurement.
Method The study included 5708 consecutive patients attend-
ing ED in a single centre. In all cases hs-cTnI was measured
either as requested by the clinical team, or as part of the
study, in which case both the clinical team and the patient
were unaware of the test. Basic demographics were available

Abstract 25 Table 1 Summary of adverse and serious adverse events (AEs) for RITA-MI. $AE are assessed to be either definitely, probably,
possibly, or not related to rituximab infusion. *For this trial elective procedures are recorded as SAEs and reported separately here. Both SAEs are
elective staged PCI on non-culprit vessels. #Additionally reported as SAE. Event was ventricular tachycardia requiring admission- see text. &GI
disturbance include diarrhoea, indigestion and abdominal pain. %Infusion related reactions are commonly seen during the intravenous admission
of biologics and include flushing, headache, fever and nausea. Rx = rituximab; GI = gastrointestinal; LFTs= liver function tests; PCI =
percutaneous coronary intervention
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