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Abstract

Background: In patients with acute ST-elevation myocardial infarction (STEMI), elevated concentrations of inflammatory
markers are correlated with worse clinical outcome. The aim of this study was comprehensively to investigate the
relationship of circulating markers of inflammation with myocardial and microvascular damage after STEMI.

Methods: In | | | consecutive STEMI patients, blood samples were obtained on admission and from day | to day 4 after
primary percutaneous coronary intervention and analysed for high-sensitivity C-reactive protein (hs-CRP), white blood
cell count and fibrinogen. Cardiac magnetic resonance imaging was performed within the first week and 4 months after
primary percutaneous coronary intervention.

Results: Peak concentrations of hs-CRP (20.5 (9.6—44.4) mg/L), white blood cell count (12.4 (10.5-15.3) G/L) and
fibrinogen (3640 (3150—4550) mg/L) showed significant correlations with both infarct size (r=0.31 to 0.41; P<0.01) and
left ventricular ejection fraction (r=—0.29 to —0.39; P<0.01) assessed in the acute as well as chronic stage following
STEMI. Furthermore, peak concentrations of these inflammatory markers were significantly higher in patients with
microvascular obstruction compared to patients without microvascular obstruction (P<0.01). C-statistics revealed that
the prognostic values of all three biomarkers for the prediction of large chronic infarct size (>8% of left ventricular
myocardial mass) were moderate without significant differences (area under the curve: hs-CRP 0.73 (95% confidence
interval (Cl) 0.63-0.82), white blood cell count 0.67 (95% CI 0.56—0.78) and fibrinogen 0.69 (95% CI 0.59-0.79); all
P>0.12). Combination of inflammatory markers did not significantly increase the area under the curve (P>0.05).
Conclusion: In reperfused STEMI patients, increased levels of hs-CRP, white blood cell count and fibrinogen are associated
with decreased left ventricular function and more pronounced myocardial damage at baseline and 4 months after infarction.
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coronary syndrome (ACS) and was demonstrated to be a
strong predictor of adverse outcome.? In addition, white
blood cell count (WBCc) and fibrinogen were shown to be
associated with worse clinical outcome in ACS patients.*>
The severity of myocardial damage after ST-elevation
myocardial infarction (STEMI) is strongly connected with
short and long-term clinical outcome.® Indeed, there is
increasing evidence that especially infarct size (IS) as well as
microvascular obstruction (MVO) as determined by cardiac
magnetic resonance (CMR) imaging provide strong prog-
nostic information that is incremental to clinical risk factors
and left ventricular ejection fraction (LVEF).® As such, CMR
imaging is able to provide unique insights into the relation
between circulating biomarkers of inflammation and prog-
nostically relevant infarct characteristics after STEMI.”
However, these potential relations have not been suffi-
ciently studied so far. Therefore, we aimed to evaluate com-
prehensively the association of three routine markers of
inflammation (high sensitivity (hs)-CRP, WBCc and fibrino-
gen) with CMR-determined infarct characteristics after
STEMI. Furthermore, we sought to assess their utility for the
prediction of large infarct scar, left ventricular (LV) systolic
dysfunction and remodelling 4 months after infarction and
compared their prognostic value with the current gold-stand-
ard biomarker, high-sensitivity cardiac troponin T (hs-cTnT).

Methods

Study design and biochemical
measurements

One hundred and eleven consecutive patients with first acute
STEMI were included in this observational study. The rede-
fined European Society of Cardiology/American College of
Cardiology committee criteria were used for the diagnosis of
STEML? and the following inclusion criteria were applied:
(a) reperfusion with primary percutaneous coronary inter-
vention (PPCI) within 12 hours after symptom onset; (b) no
history of a previous myocardial infarction; (c) an estimated
glomerular filtration rate >30 mL/min/1.73 m?; (d) Killip
class <3; and (e) no contraindications to CMR examination.
CMR scans were performed within the first week following
PPCI and 4 months thereafter. Blood samples were obtained
by peripheral venipuncture on admission immediately prior
to PPCI and after study inclusion subsequently once daily up
to day 4 following PPCI. For hs-CRP, WBCc and fibrinogen
measurements, routine assays were used, as previously
described.® For the assessment of hs-cTnT concentration,
heparinised plasma samples were analysed by an enzyme
immunoassay (hs-cTnT; E170, Roche Diagostics, Vienna,
Austria). The analytical limit of detection and the 99th per-
centile upper reference limit were 5 ng/L and 14 ng/L,
respectively, and the coefficient of variation was <10% at 13
ng/L.1% The study was conducted in conformity with the
Declaration of Helsinki and was approved by the local
research ethics committee.

Cardiac magnetic resonance imaging

For CMR imaging, a 1.5 Tesla Magnetom AVANTO-scanner
(Siemens, Erlangen, Germany) was used. The detailed
description of the imaging protocol was previously pub-
lished.!! Short-axis cine images using breath-hold, retrospec-
tive ECG-triggered trueFISP bright-blood sequences were
acquired to assess LV morphology and function.!! Images
were analysed by using standard software (ARGUS,
Siemens, Erlangen, Germany).!! LV adverse remodelling
was defined as an increase of end-diastolic volume =20%.!!
Impaired LV function was defined as LVEF <55%.!% Late
enhancement (LE) CMR images were acquired by using an
ECG-triggered phase-sensitive inversion recovery sequence
with consecutive short-axis slices.’? The extent of LE was
analysed quantitatively using a commercially available soft-
ware tool (J-Vision vs. 3.3.16, TIANI Medgraph, Brunn am
Gebirge, Austria) by defining ‘hyperenhancement’ as a
threshold of +5 SD above the signal intensity of remote myo-
cardium.!? Large IS was defined as >8% of LV myocardial
mass.'2 MVO was defined as a zone of persisting ‘hypoen-
hancement’ within the area of ‘hyperenhancement’.!2

Statistical analysis

Statistical analysis was performed using SPSS Statistics 22.0
(IBM, Armonk, NY, USA) and MedCalc version 15.8 (Ostend,
Belgium). Continuous variables were expressed as mean =+
standard deviation or as median with interquartile range.
Normal distribution was assessed using the Kolmogorov—
Smirnov test. Categorical variables were expressed as number
and corresponding percentage. Correlations of continuous
variables were calculated applying Pearson or Spearman test.
Strengths of correlations were interpreted according to the
classification provided by Statistics at Square One.!? Fisher’s
r-to-z transformation was used to compare correlation coeffi-
cients. The Mann—Whitney U test was applied to appraise dif-
ferences in continuous variables between two groups. The
y2-test was used to compare categorical variables between
groups. Differences in CMR parameters between baseline and
follow-up were assessed using the Wilcoxon signed-rank test.
C-statistic was used to determine the area under the curve
(AUC). C-statistic results were compared by a non-parametric
method published previously.! To determine independent pre-
dictors of large IS and MVO, multivariate logistic regression
analysis was applied. A two-tailed P value of <0.05 was
defined as statistically significant.

Results
Study population and CMR findings

One hundred and eleven STEMI patients, revascularised
by PPCI with a median treatment delay of 206 (143-365)
minutes, were included. A detailed overview on baseline
clinical characteristics is provided in Table 1.
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Table |. Patient characteristics (n=111).

Characteristic

Mean/median/number

Age, years

Female, n (%)

Body mass index, kg/m?

Hypertension, n (%)

Systolic blood pressure, mmHg

Diastolic blood pressure, mmHg

Family history for AMI, n (%)

Current smoker, n (%)

Hyperlipidaemia, n (%)

Diabetes mellitus, n (%)

Number of diseased vessels, n (%)
I
2
3

Culprit lesion, n (%)

RCA
LAD
LCX

Time from symptom onset to PPCI, min

TIMI flow pre-PPCI, n (%)
0
|
2
3

TIMI flow post-PPCI, n (%)
0
I
2
3

Admission hs-CRP, mg/L

Peak hs-CRP, mg/L

Admission WBCc, G/L

Peak WBCc, G/L

Admiission fibrinogen, mg/L

Peak fibrinogen, mg/L

Admission hs-cTnT, ng/L

Peak hs-cTnT, ng/L

Concomitant medication, admission
Antiplatelet therapy, n (%)
ACE inhibitors/ARBs, n (%)
B-blockers, n (%)

Statins, n (%)

Concomitant medication, discharge
Antiplatelet therapy, n (%)
ACE inhibitors/ARBs, n (%)
B-blockers, n (%)

Statins, n (%)

Concomitant medication, follow-up
Antiplatelet therapy, (%)

ACE inhibitors/ARBs, n (%)
B-blockers, n (%)
Statins, n (%)

57 (£10)
13 (12)

26 [25-28]

71 (64)

124 [112-143]
77 [70-90]

32 (29)

58 (52)

69 (62)

10 (9)

60 (54)
37 (33)
14 (12)

53 (48)
45 (41)
13 (12)
206 [143-365]

68 (61)
18 (16)
24 (22)
(1)

0 (0)

2(2)

11 (10)

98 (88)

2.1 [1.1-5.6]

20.5 [9.6-44.4]
11.3 [8.9-14.0]
12.4 [10.5-15.3]
3070 [2510-3500]
3640 [3150-4550]
120 [21-1947]
5464 [2337-8574]

14 (13)
16 (14)
19 (17)
18 (16)

111 (100)
98 (88)
97 (87)
110 (99)

111 (100)
96 (87)
93 (84)
107 (96)

AMI: acute myocardial infarction; RCA: right coronary artery; LAD: left anterior descending artery; LCX: left circumflex artery; PPCI: primary percu-
taneous coronary intervention; hs-CRP: high-sensitivity C-reactive protein; WBCc: white blood cell count; hs-cTnT: high-sensitivity cardiac troponin

T; ARBs: angiotensin receptor blockers.
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Figure 1. Release kinetic curves of (a) high-sensitivity C-reactive protein (hs-CRP) (mg/dL), (b) white blood cell count (WBCc)
(GI/L), (c) fibrinogen (mg/dL) and (d) high-sensitivity cardiac troponin T (hs-cTnT) (ng/L).

The release kinetic curves of the investigated biomark- CMR scans were performed at a median of 2 (1-4)
ers are displayed in Figure 1. days as well as 124 (120-138) days after PPCI. CMR
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Table 2. CMR parameters.

Baseline Follow-up Difference P value
LVEF,% 55 [49-61] 61 [54-66] 6 [0-10] <0.001
IS,% of LVMM 16 [9-25] Il [6-16] 6 [0-10] <0.001
LVEDVI, mL/m? 74 [66-82] 79 [66-89] 3 [4-10] 0.01
LVESVI, mL/m? 32 [2641] 29 [23-38] 2 [-3-8] <0.001
MVO, n (%) 59 (53%) NA NA NA

CMR: cardiac magnetic resonance; LVEF: left ventricular ejection fraction; |
tricular end-diastolic volume index; LVESVI: left ventricular end-systolic vol

Table 3. Correlations between biomarkers and CMR parameters.

S: infarct size; LVMM: left ventricular myocardial mass; LVEDVI: left ven-
ume index; MVO: microvascular obstruction; NA: not applicable.

Peak hs-CRP Peak WBCc Peak fibrinogen Peak hs-cTnT
LVEF (BL) —0.32%* -0.35%* -0.30°* -0.56**
IS (BL) 0.36%* 0.35%* 0.36%* 0.72%*
LVEF (4FU) -0.35%* -0.39%* -0.29%* —-0.51%*
IS (4FU) 0.41%* 0.31** 0.34%* 0.78%*
##P<0.01.

CMR: cardiac magnetic resonance; hs-CRP: high-sensitivity C-reactive protein; WBCc: white blood cell count; hs-cTnT: high-sensitivity cardiac
troponin T; BL: baseline; 4FU: 4 months follow-up; LVEF: left ventricular ejection fraction; IS: infarct size.

Table 4. Differences in biomarker concentrations in patients with

out versus with MVO.

MVO- MVO+ P value
Peak hs-CRP, mg/L 13.8 [7.1-23.7] 30.1 [16.4-53.1] <0.001
Peak WBCc, G/L 11.5[9.6-12.9] 12.9 [11.3-16.6] 0.0l
Peak fibrinogen, mg/L 3410 [3020-3843] 3830 [3400-5090] 0.003
Peak hs-cTnT, ng/L 4050 [1156-6672] 6788 [4303—11161] <0.001

MVO: microvascular obstruction; hs-CRP: high-sensitivity C-reactive protein;

parameters are listed in Table 2. Briefly, LVEF signifi-
cantly increased from baseline to follow-up, whereas IS
significantly decreased in the same period of time.
Adverse remodelling occurred in 23%; MVO was present
in 53% of our patient population.

Association of biomarkers with CMR
findings

For admission levels of hs-CRP and fibrinogen, no signifi-
cant correlation with CMR parameters was detected (all
P>0.05); however, admission WBCc was weakly but signifi-
cantly correlated to baseline as well as follow-up IS and
LVEEF (all P<0.01). All peak concentrations of inflammatory
markers showed similar correlations with CMR parameters
(all P=0.40, Table 3). Hs-cTnT displayed significantly higher
correlations with baseline and follow-up IS (P<0.001) and
baseline LVEF (P<0.05) as compared to the inflammatory
biomarkers (Table 3). We also tested for potential determi-
nants of increased peak hs-CRP levels (>10 mg/l)!> besides
necrosis; however, no baseline characteristic showed a sig-
nificant association with elevated peak hs-CRP (all P>0.11).

WBCc: white blood cell count; hs-cTnT: high-sensitivity cardiac troponin T.

Patients with MVO had significantly higher peak levels
of all tested biomarkers compared to the group without
MVO (Table 4). Furthermore, patients with LV adverse
remodelling showed significantly higher peak concentra-
tions of hs-CRP (P=0.04), WBCc (P=0.03) and hs-cTnT
(P<0.001), whereas peak fibrinogen did not differ signifi-
cantly (P=0.07).

Predictive values of biomarkers

The AUC values for the prediction of large IS (#=65, 59%),
impaired LVEF (n=31, 30%) and LV remodelling 4 months
after STEMI are listed in Table 5. Among the inflammatory
markers, no significant differences in AUC values were
detected (all P>0.05). For the prediction of large IS, the
AUC of hs-cTnT was significantly higher compared to all
inflammatory markers (all P<0.001). For LVEF <55%, hs-
c¢TnT showed a significantly higher AUC than hs-CRP
(P=0.04) and fibrinogen (P=0.02); however, not than
WBCc (P=0.07). The values for the prediction of remodel-
ling were comparable for all tested biomarkers (AUC dif-
ferences: all P>0.05).
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Table 5. Receiver operating characteristic curve analysis for the prediction of chronic CMR parameters.

AUC 95% ClI Best cut-off value Sensitivity Specificity
IS >8%
Peak hs-CRP 0.73 0.63-0.82 15.6 mg/L 74% 62%
Peak WBCc 0.67 0.56-0.78 1.7 G/L 71% 59%
Peak fibrinogen 0.69 0.59-0.79 3545 mg/L 69% 59%
Peak hs-cTnT 0.94 0.90-0.98 4050 ng/L 90% 82%
LVEF <55%
Peak hs-CRP 0.69 0.58-0.80 21.9 mg/L 68% 64%
Peak WBCc 0.69 0.59-0.80 12.2 G/L 84% 58%
Peak fibrinogen 0.64 0.52-0.76 3700 mg/L 68% 63%
Peak hs-cTnT 0.82 0.73-0.90 5919 ng/L 87% 71%
LV remodelling
Peak hs-CRP 0.64 0.52-0.76 21.9 mg/L 68% 62%
Peak WBCc 0.64 0.51-0.76 12.4 G/L 76% 56%
Peak fibrinogen 0.62 0.49-0.76 4515 mg/L 52% 81%
Peak hs-cTnT 0.75 0.64-0.85 5476 ng/L 80% 59%

AUC: area under the curve; IS: infarct size; hs-CRP: high-sensitivity C-reactive protein; WBCc: white blood cell count; hs-cTnT: high-sensitivity

cardiac troponin T; LVEF: left ventricular ejection fraction.
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Figure 2. Receiver operating characteristic curves for

the prediction of large infarct size (>8% of left ventricular
myocardial mass; LVMM) 4 months after ST-elevation
myocardial infarction (STEMI): combined biomarkers (peak
high-sensitivity C-reactive protein (hs-CRP), white blood cell
count (WBCc), fibrinogen and high-sensitivity cardiac troponin
T (hs-cTnT)) versus peak hs-cTnT alone.

The combination of all four biomarkers (peak levels) did
not reveal a higher AUC for the prediction of a large IS
(AUC difference: 0.006, 95% confidence interval (CI)
—0.007-0.017, P=0.37; Figure 2), LV dysfunction (0.015,
95% CI —0.023-0.054, P=0.45; Figure 3), or remodelling
(0.020, 95% CI —0.035-0.074, P=0.48; Figure 4), as com-
pared to peak hs-cTnT alone.

In multivariate analysis (Table 6), peak hs-cTnT inde-
pendently predicted large final IS, whereas peak hs-CRP,
WBCc and fibrinogen did not show significant correlations
(all P=0.26). For the prediction of MVO, peak hs-cTnT was
the only independent correlate as well (inflammatory mark-
ers: all P=0.31).

Discussion

In the present CMR study, we evaluated the relation
between circulating inflammatory markers (hs-CRP, WBCc
and fibrinogen) and main prognostic CMR parameters in
reperfused STEMI. As far as we know, this is the first com-
prehensive CMR study investigating these three routine
markers of inflammation together and in comparison with
hs-cTnT in a relatively large STEMI cohort.

The major findings are as follows: (a) higher peak con-
centrations of hs-CRP, WBCc and fibrinogen are associated
with a larger acute and chronic infarct size as well as with a
lower LVEF at baseline and 4 months follow-up; (b) higher
peak inflammatory markers were also found in patients
with microvascular injury and in patients who developed
adverse LV remodelling at follow-up; (c) inflammatory
markers as well as hs-cTnT have the ability to predict large
infarcts, LV dysfunction and remodelling 4 months after
infarction; but (d) the combination of inflammatory mark-
ers with hs-cTnT did not lead to a higher predictive value as
compared to hs-cTnT alone.

Inflammatory biomarkers and infarct
characteristics

The association of inflammatory markers with the severity
of myocardial injury is not completely clarified yet. Mather
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Figure 3. Receiver operating characteristic curves for the
prediction of left ventricular dysfunction (left ventricular
ejection fraction (LVEF) <55%) 4 months after ST-elevation
myocardial infarction (STEMI): combined biomarkers (peak
high-sensitivity C-reactive protein (hs-CRP), white blood
cell count (WBCc), fibrinogen and high-sensitivity cardiac
troponin T (hs-cTnT)) versus peak hs-cTnT alone.
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Figure 4. Receiver operating characteristic curves for the
prediction of left ventricular adverse remodelling 4 months
after ST-elevation myocardial infarction (STEMI): combined
biomarkers (peak high-sensitivity C-reactive protein (hs-CRP),
white blood cell count (WBCc), fibrinogen and high-sensitivity
cardiac troponin T (hs-cTnT)) versus peak hs-cTnT alone.

et al. revealed a significant correlation of hs-CRP with IS;!6
however, hampered by a small study population. Confirming

these data, our study showed that peak hs-CRP is signifi-
cantly correlated to acute as well as chronic IS. Admission
levels of hs-CRP did not correlate with IS, or with any other
of the tested CMR parameters, most likely explainable by
the delayed CRP release (Figure 1).!7 Recent studies have
demonstrated that patients with high WBCc show larger
acute IS after STEMI.*!8 Furthermore, a significant relation
between classic monocytes and chronic IS was reported;!?
however, the relevance of complete WBCc for the predic-
tion of chronic IS has not been completely elucidated. To
confirm and complement these results, our data depicted
significant correlations of WBCc with acute and chronic IS.
Worth mentioning, WBCc was the only inflammatory
parameter to show weak but significant correlations also on
admission, which might reflect the early release kinetics of
neutrophiles.!”-!8 Recently, fibrinogen at days 1, 4 and 7
after PPCI did not show significant correlations to final IS.20
For single point measurements, we also could not find sig-
nificant associations, but peak fibrinogen was weakly but
significantly correlated to baseline and follow-up IS.

In accordance with prior findings,?' our data confirmed
that patients with MVO show significantly higher peak con-
centrations of hs-CRP. Moreover, MVO was significantly
associated with WBCc, which was indicated previously.!?-22
Teunissen et al. could not detect a correlation between
fibrinogen and microvascular injury;2° however, we demon-
strated a significant association between peak fibrinogen
and MVO underlining the relevance of peak value assess-
ments. In contrast, admission levels of all tested inflamma-
tory markers did not show any significant relation with
MVO, which is in agreement with previous findings.??

In STEMI patients, the role of inflammatory markers
compared to hs-cTnT is largely unknown. In the study by
Mather et al., troponin I was more strongly related to IS
than hs-CRP.!¢ In consonance with these results, we
revealed a closer correlation of peak hs-cTnT with IS as
compared to peak hs-CRP. Furthermore, we disclosed that
peak WBCc and peak fibrinogen correlated less closely
than peak hs-cTnT did with IS.

Inflammatory markers and LV function and
remodelling

In STEMI patients, hs-CRP 2 days after reperfusion was
shown to be correlated to baseline and follow-up LVEF.1
However, CMR investigations on the relationship of WBCc
with LVEF, especially chronic LVEF, are limited."”
Significant correlations between chronic LVEF and fibrino-
gen were only stated for fibrinogen measurements at days 4
and 7 following STEMI.?® Our data could confirm and
extend these previous investigations by showing that peak
hs-CRP, WBCc as well as fibrinogen levels were signifi-
cantly correlated to acute and chronic LVEF.

Mather et al. found that hs-CRP concentrations on day 2
were more closely correlated with baseline and follow-up
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Table 6. Multivariate analysis for the prediction of large chronic IS and MVO.

Univariate analysis Multivariate analysis

OR (95% ClI) P value OR (95% CI) P value
IS >8%
Peak hs-CRP 1.25 (1.04-1.50) 0.02 - -
Peak WBCc 1.18 (1.04-1.34) 0.01 - -
Peak fibrinogen 1.01 (1.00-1.01) 0.001 - -
Peak hs-cTnT 1.00 (1.00-1.00) <0.001 1.00 (1.00-1.00) <0.001
MVO
Peak hs-CRP 1.12 (1.01-1.25) 0.03 - -
Peak WBCc 1.13 (1.02-1.26) 0.02 - -
Peak fibrinogen 1.01 (1.00-1.01) 0.01 - -
Peak hs-cTnT 1.00 (1.00-1.00) <0.001 1.00 (1.00-1.00) 0.004

IS: infarct size; MVO: microvascular obstruction; hs-CRP: high-sensitivity C-reactive protein; WBCc: white blood cell count; hs-cTnT: high-sensitivity

cardiac troponin T.

LVEEF than troponin 1.1¢ However, our study in a larger pop-
ulation revealed a significantly closer correlation of hs-
cTnT with baseline LVEF compared to all three
inflammatory biomarkers, whereas the closer correlation of
hs-cTnT with follow-up LVEF was not significant.

The association of routine markers of inflammation
with LV remodelling after myocardial infarction is
poorly investigated. Recently, Westman et al. empha-
sised that especially inflammation might contribute to
maladaptive remodelling processes following infarction.*
Although a relation between CRP levels and remodelling
assessed by echocardiography was demonstrated,? there
are no CMR investigations confirming these results. The
present study revealed that patients with LV remodelling
displayed significantly higher peak concentrations of hs-
CRP and WBCc compared to those without remodelling,
whereas peak fibrinogen did not differ significantly.

Predictive values of inflammatory markers

In a previous report, hs-CRP predicted IS, LVEF and
remodelling 3 months after infarction.!® Nevertheless,
investigations assessing the predictive values of WBCc or
fibrinogen for chronic CMR parameters are scarce!'%?° and
especially their comparison with hs-cTnT has not been
investigated so far. We could detect that hs-CRP, WBCc
and fibrinogen predicted large infarcts, LV dysfunction
and remodelling 4 months after STEMI, without signifi-
cant differences. However, for the combination with hs-
c¢TnT no higher AUC values were found compared to
hs-cTnT alone. Moreover, in a multivariate model for the
prediction of large final IS and MVO, all three markers of
inflammation could not show correlations independently
from hs-cTnT.

These results are of significant clinical relevance in the
current era of high sensitivity assays. As our data dis-
closed that the additional assessment of inflammatory
markers, including high-sensitivity measurements of CRP,

did not yield an increased diagnostic benefit regarding
myocardial injury as well as cardiac dysfunction and
remodelling, the only assessment of hs-cTnT would be
sufficient for an adequate evaluation of these prognosti-
cally relevant parameters in reperfused STEMI patients.
However, this diagnostic superiority of hs-cTnT should
not diminish the clinical impact of inflammation in the
acute setting after infarction. Indeed, the significant asso-
ciation between inflammation and myocardial and micro-
vascular damage was emphasised by our data. Accordingly,
anti-inflammatory strategies might be potential therapeu-
tic approaches to reduce IS and MVO. Very recently,
investigations indicated a potential benefit of anti-
inflammatory substances like colchicine?® in patients
with STEMI, which has to be further investigated in
future studies.

Limitations

Although this is the largest CMR study comparing the rel-
evance of different inflammatory markers with hs-cTnT,
the sample size is still relatively small. Therefore, larger
trials are needed to confirm these results. The study popu-
lation represents a relatively selected cohort of stable
STEMI patients in order to perform CMR scans. Therefore,
critically ill patients are under-represented in this trial.
The majority of the study population was male and only
9% had a diagnosis of diabetes mellitus prior to admis-
sion, thus further data about female patients and those
with diabetes are required. Furthermore, the follow-up
period of 4 months is relatively short; however, CMR
parameters at baseline and 4 months after STEMI were
shown to provide high prognostic significance.® Release
kinetic curves showed that the concentrations of hs-CRP,
WBCec and hs-cTnT started to decline within 4 days after
PPCI; however, fibrinogen levels only showed stagnation.
Accordingly, the actual peak value of fibrinogen could
possibly occur after the analysed period of 4 days.

220z 1snbny 9| uo Jasn sonsnr Jo uawuedaq 'S'N Aq 9291265/019//2/9/010n4e/00elys/woo dno-oiwspese//:sdny wolj papeojumoq



648

European Heart Journal: Acute Cardiovascular Care 6(7)

Nevertheless, a recent investigation by Teunissen et al.
showed that fibrinogen levels have declined at day 7 after
PPCI.20

Conclusion

In contemporary reperfused STEMI patients, peak levels
of routine inflammatory markers were significantly cor-
related to myocardial injury and LV function in the acute
setting after PPCI as well as 4 months thereafter. The
inflammatory markers were able to predict large IS, LV
dysfunction and remodelling 4 months after STEMI, but
the addition of these biomarkers to hs-cTnT did not add
any significant predictive value as compared to hs-cTnT
alone.
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