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Abstract

Objective: The use of antithrombotic and anticoagulant drugs and invasive strategies increase the risk of bleeding in patients with acute coronary
syndrome. It is not known to what extent the change in hemoglobin level determines the clinical outcome.

Methods: Patients with the diagnosis of ST-elevation myocardial infarction, non-ST-elevation myocardial infarction, or unstable angina pectoris, who
underwent coronary angiography, detected acute lesion, and followed in the coronary care unit were included in the study. The primary endpoint of
the study was the composite outcome of in-hospital mortality, cardiac mortality, all-cause mortality, revascularization, and stroke.

Results: The median follow-up period of a total of 208 patients was 23 + 9 (1-34) months, mean age was 58.9 + 12.6 years, 74.5% (n = 155) of the
patients were male, and 74.5% (n = 155) were ST-elevation myocardial infarction. The mean difference between the hemoglobin before the procedure
and the lowest hemoglobin until hospital discharge was 1.38 + 1.37 mg/dL, and the highest difference was 7.3 mg/dL. No statistically significant
correlation was found between the drop in hemoglobin and the composite endpoint. A drop of 3.25 mg/dL in hemoglobin affected the composite
endpoint with a sensitivity of 11.42% and a specificity of 89.86% (likelihood ratio: 1.2).

Conclusion: No significant relationship was found between the drop in hemoglobin and the composite outcome of in-hospital mortality, cardiac
mortality, all-cause mortality, revascularization, and stroke. A low correlation was found between at least 3.25 mg/dL hemoglobin drop and composite

outcome.
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Introduction

Acute coronary syndrome (ACS) patients are treated with inten-
sive antiplatelet, anticoagulant, and in some cases, fibrinolytic
therapy, at the time of first admission, during percutaneous inter-
vention and during follow-up. Drugs are initially administered in
a high-dose protocol called a loading dose. While intensive medi-
cal treatment reduces ischemic events, it increases complications
related to bleeding.! Hemoglobin is the main component of red
blood cells and acts as a carrier for oxygen and carbon dioxide in
the blood. The 3 most common main causes of anemia are blood
loss, decreased red blood cell production, and high red blood cell
destruction. Anemia acts as a cardiovascular disease equivalent in
high-risk patients.? Approximately half of adults with chronic dis-
eases, including cardiovascular diseases, have anemia.? In patients
undergoing coronary intervention, drops in hemoglobin levels
can be observed in the coronary intensive care unit and service
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follow-up. The most common complication of ACS interventions
is bleeding related to the access site.* Additional comorbidities
(diabetes mellitus, hypertension, advanced age, chronic kidney
failure, etc.) are other causes that increase bleeding.> While minor
hemorrhages in ACS patients may cause myocardial damage due
to decreased coronary blood flow and demand-supply imbalance,
major hemorrhages cause an increase in mortality, especially in
the first 30 days, in these patients.®” Previously, bleeding sever-
ity was classified by bleeding scores such as the Thrombolysis in
Myocardial Infarction (TIMI) and Bleeding Academic Research
Consortium (BARC) bleeding scores in ACS, and their effects on
cardiovascular endpoints were investigated.® The aim of this study
was to determine the effect of hemoglobin drop on the composite
endpoint of in-hospital mortality, cardiac death, all-cause death,
need for revascularization, and stroke. We also examined the least
drop in hemoglobin that affected the composite endpoint.

Methods

Study Design and Population

The study was designed as prospective, randomized, and obser-
vational. The study was initiated after the istanbul University-
Cerrahpasa, Cerrahpasa School of Medicine Dean’s Office Clinical
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Research Ethics Committee approval numbered 30330229-605.99
-57699 on September 14, 2018. Patients aged 18 years or older,
who were admitted to the catheter laboratory with the diagnosis of
ST-elevation myocardial infarction (STEMI), non-ST-elevation myo-
cardial infarction (NSTEMI), or unstable angina pectoris (USAP),
whose acute lesion was detected in coronary angiography and
followed in the coronary care unit (CCU) were included in the
study. Patients with anticoagulant treatment, bleeding diathesis,
non-critical lesion in coronary angiography, advanced liver or kid-
ney failure, and malignancies are not included in the study. The
first patient was included in the study in November 2017, and the
study end date was determined as October 2020. Data of 208 of
247 patients included in the study were analyzed. The flow chart
of the study is shown in Figure 1.

Definitions and Endpoints

Coronary angiography was performed in the first 12 hours in
patients with STEMI and in the first 72 hours in patients with
NSTEMI and USAP Hemogram, creatine kinase myocardial band
(CK-MB), and troponin tests were taken from all patients before
the procedure, during CCU follow-ups, and before discharge. The
levels of urea, creatinine, glucose, pro-brain natriuretic peptide
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(proBNP), glycosylated hemoglobin, low-density lipoprotein,
c-reactive protein (CRP), sodium, potassium, aspartate aminotrans-
ferase, and alanine aminotransferase were followed during hospi-
talization. Based on the hemogram examination of the patients at
admission, the difference between the lowest hemoglobin values
and the value at admission was calculated in the period until dis-
charge. Hemoglobin drop was also classified according to previ-
ously determined bleeding scores, The TIMI and BARC bleeding
scores. Age, sex, STEMI diagnosis, hemoglobin on admission, CCU
duration, troponin peak, CK-MB peak, creatinine, CRP pro-BNP
ejection fraction (EF), hypertension (HT), diabetes mellitus (DM),
atrial fibrillation (AF), chronic heart failure (CHF), chronic renal
failure (CRF), ticagrelor, and tirofiban were investigated in terms of
its effect on TIMI and BARC bleeding score. In-hospital mortality,
cardiac mortality, all-cause mortality, revascularization, and stroke
were determined as the composite endpoint, and it was aimed to
determine the hemoglobin drop that had a significant effect on the
endpoint. Then, the effect of the determined absolute decrease on
the endpoint was investigated. In subgroup analyses, the effects of
age, sex, CCU duration, Ml subtype, antiplatelet and anticoagulant
therapy, and interventional therapy on the hemogram drop were
examined.
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ACS: Acute coronary syndrome, BMS: Bare metal stent, CCU: Coronary care unit DES: Drug-eluting stent, NSTEMI: Non-
ST elevation myocardial infarction, STEMI: ST elevation myocardial infarction USAP: Unstable angina pectoris.

Figure 1. The effect of age, sex, ACS subgroups, invasive and medical treatment groups, and CCU length of stay on hemoglobin drop.
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Statistical Analysis

Baseline characteristics by the prespecified sex and MI catego-
ries were compared using the chi-square test and the Fisher exact
test when appropriate. The Student’s t-test was used to compare
the means of parametric groups with 2 continuous data and to
determine the significant difference. Mann-Whitney U test was
used to compare the means of non-parametric groups with 2
continuous data and to determine the significant difference. The
dependent group t test was used for the analysis of continuous
and 2 dependent parametric groups. Wilcoxon test was used for
the analysis of continuous and 2 dependent nonparametric groups.
Kolmogorov-Smirnow normality test was used as normality test
for parametric or non-parametric analysis of continuous variables.

Receiver Operating Characteristic (ROC) analysis was per-
formed to detect the drop in hemoglobin affecting the end-
point. Multivariable logistic models for in-hospital mortality and
TIMI and BARC bleeding score outcomes were performed. The
Cox proportional hazards regression model was used to evalu-
ate the independent contribution of baseline clinical factors to
the development of endpoints. A multivariate Cox regression
was performed to evaluate the independent significance of all
parameters with a P value of <.05 in univariate analysis. Kaplan—
Meier estimates for endpoints, stratified by hemoglobin reduc-
tion category, were determined and statistically evaluated with
the log-rank test. The results were evaluated at a 95% Cl and the
statistical significance level was defined as P <.05. All analy-
ses were performed using the International Business Machines
(IBM) Statistical Package for Social Sciences-25 (Chicago, I,
USA) package program.

Results

The median follow-up period of 208 patients followed was
23 + 9 (1-34) months. The mean age of the patients was 58.9 +
12.6 years and 74.5% (155) of the patients were male, 74.5% had
STEMI (155), and the mean length of stay in the intensive care unit
was 3 days. Other characteristic features of all patients are shown
in Table 1.

The comparison of male and female sex in terms of patient char-
acteristics is shown in Table 2.

The mean age of men (57) was significantly lower
(P < .001) compared to women (64.5). No significant difference
was found in terms of length of stay in the intensive care unit.
In the first blood test at hospitalization, hemoglobin levels were
found to be significantly higher in men (P < .001), while pro-BNP
and CRP levels were found to be higher in women (P = .05 for
both). Troponin peak and CK-MB peak and creatinine levels were
similar between sex. There was no significant difference in terms
of EF between the sex in the echocardiography performed before
coronary angiography. While DM was more common in women
(P=.02), HT and AF on admission electrocardiography (ECG) were
similar between sex. While the diagnosis of USAP was significantly
higher in females (P = 0.009), the diagnoses of STEMI and NSTEMI
were similar between sex. The left anterior descending coronary
artery in men and the right coronary artery in women were more
frequently culprit arteries (P = .002). Female patients received less-
invasive treatment (P = .003). Men and women received similar
rates of antiplatelet and anticoagulant therapy.

The comparison of ACS diagnoses and patient characteristics of
the patients is shown in Table 3.

Mean age was lower in STEMI patients than in USAP and
NSTEMI patients (P = .03). The duration of stay in the intensive
care unit of the ACS groups was similar. Troponin and CK-MB
peak levels were higher in STEMI patients (P < .001 for both),
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Table 1. Patient Characteristics

Characteristics

Patient (n = 208) (%)

Age (year) 589+ 12.6
Sex (male) 155 (74.5)
Diagnosis

USAP 14 (6.7)
NSTEMI 39 (18.8)
STEMI 155 (74.5)
Treatment

DES 110 (52.9)
BMS 33 (15.9)
Medical 40 (19.2)
Hypertension 80 (38.5)
DM 80 (38.5)
Hyperlipidemia 38 (18.3)
COPD 8 (3.8)
AF 10 (4.8)
HF 8 (3.8)
CRF 24 (11.5)
CVD 3(1.4)
Malignancy 6(2.9)
Smoking (active or past) 83 (39.9)
Alchol (active or past) 13 (6.3)
ASA 207 (99.5)
Clopidogrel 15 (7.2)
Ticagrelor 182 (87.5)
Tirofiban 25 (12)
Anticoagulant 11 (5.3)
EF% 48 +£9.6
LVEDD (mm) 45.8 + 6.1
LVESD (mm) 31.2+5.5
RV disfunction 12 (5.8)
Regional wall motion anomaly 125 (60.1)
Mitral regurgitation (modarete or severe) 31 (14.9)

ASA, acetylsalicylic acid; AF, atrial fibrillation; BMS, bare metal stent;
COPD, chronic obstructive pulmonary disease; CRE chronic renal fail-
ure; CVD, cerebrovascular disease; DES, drug-eluting stent; DM, diabe-
tes mellitus; EF, ejection fraction; HE, heart failure; LVEDD, left ventricular
end-diastolic dimension; LVESD, left ventricular end-systolic dimension;
NSTEMI, non-ST elevation myocardial infarction; STEMI, ST elevation
myocardial infarction; USAP unstable angina pectoris.

while pro-BNP and creatinine levels were higher in NSTEMI
patients (P = .02 and P = .03, respectively). C-reactive protein
levels were similar between groups. In echocardiography per-
formed before coronary angiography, EF% was lower in STEMI
patients (P < .001). The diagnoses of HT and DM were similar
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Table 2. Comparison of Patient Characteristics by Male and Female Sex

Characteristics Male (155) Female (53) P
Age (year) 57.0 64.5 <.001"
CCU hospitalization time (day) 3.6 4.0 .08
Hemoglobin (mg/dL) 13.9 12.1 <.001"
hsTn-T (peak) pg/mL 1100.0 1600.0 32
CK-MB (peak) U/L 78.0 66.0 .16
proBNP (peak) pg/mL 289 517 .05
Creatinine (mg/dL) 1.0 0.88 23
CRP mg/dL 11.5 24.0 05"
EF% 48.3 471 43
HT 36.1 45.3 .24
DM 33.5 52.8 .02°
AF 5.2 3.8 .69
Diagnosis .034°
USAP 3.9 15.1 .009°
NSTEMI 19.4 17.0 .92
STEMI 76.8 67.9 .20
IRA .006°
LMCA 1.9 1.9 1
LAD 47.7 34 .30
CX 23.2 15.1 22
RCA 20.6 41.5 .002°
Treatment .036°
DES 55.5 45.3 .78
BMS 17.4 11.3 .50
Medical 14.8 32.1 .003"
ASA 99.4 100.0 .56
Clopidogrel 6.5 9.4 12
Ticagrelor 89.0 83.0 .20
Tirofiban 13.5 7.5 19
Anticoagulant 5.2 5.7 .89

ASA, acetylsalicylic acid; AF, atrial fibrillation; CCU, coronary care unit;
CK-MB, creatine kinase myocardial band; CRP C-reactive protein;
CX, circumflex artery; DES, drug-eluting stent; DM, diabetes mellitus;
EF ejection fraction; hsTn-T, high-sensitivity troponin-T; IRA, infarct-
related artery; LAD, left anterior descending coronary artery; LMCA, left
main coronary artery; NSTEMI, non-ST elevation myocardial infarction;
proBNP pro-brain natriuretic peptide; RCA, right coronary artery; STEMI,
ST elevation myocardial infarction; USAP unstable angina pectoris.

between the ACS groups. While AF was not observed in the
admission ECG in USAP patients, it was similar in NSTEMI and
STEMI patients. Clopidogrel was used more frequently in USAP
patients (P = .003); on the other hand, ticagrelor was more

Table 3. Comparison of the Characteristics of USAP NSTEMI, and
STEMI Patients

Characteristics USAP NSTEMI STEMI P
Age (year) 63.6 62.5 57.6 .03"
CCU hospitalization 4.0 3.3 3.7 .21
time (day)

Hemoglobin (mg/dL) 13.5 13.1 13.5 .58
hsTn-T (peak) pg/mL 13 123 3460 <.001"
CK-MB (peak) U/L 30 41 104 <.001"
proBNP (peak) pg/mL 157 449 322 .02
Creatinine (mg/dL) 0.83 1.25 0.90 .03
CRP (mg/dL) 121 15.3 14.7 .93
EF% 54.6 52 46.4 <.001"
Hypertension 21.4 48.7 37.4 17
DM 28.5 33.3 40.6 .52
AF 0.0 2.5 5.8 48
ASA 100.0 97.0 100.0 11
Clopidogrel 21.2 2.8 1.2 .003"
Ticagrelor 67.5 91.2 94.6 .027°
Tirofiban 0 12.8 12.9 .36
Anticoagulant 0 5.1 5.0 .65

AF atrial fibrillation; CCU, coronary care unit; CK-MB, creatine kinase
myocardial band; CRP C-reactive protein; DM, diabetes mellitus;
EF ejection fraction; hsTn-T, high-sensitivity troponin-T, NSTEMI, non-
ST elevation myocardial infarction; proBNP pro-brain natriuretic pep-
tide; RCA, right coronary artery; STEMI, ST elevation myocardial
infarction; USAP unstable angina pectoris.

frequently used in NSTEMI and STEMI patients compared to
USAP (P = .027). Tirofiban and the anticoagulant were never
used in USAP patients, whereas they were used at a similar rate
in NSTEMI and STEMI patients.

The mean difference between the hemoglobin before the pro-
cedure and the lowest hemoglobin until hospital discharge was
1.38 + 1.37 mg/dL, and the highest difference was 7.3 mg/dL.
Hemoglobin difference was compared according to age, sex, ACS
groups, duration of intensive care, invasive and medical treatment.

When the age groups were determined as under 65 years old
and 65 years and over, more hemoglobin drop was observed
in patients 65 years and older but did not reach statistical sig-
nificance (P = .14). Hemoglobin drop was more pronounced in
women (P = .002). More hemoglobin drop was detected in STEMI
patients than in NSTEMI patients (P = .002). Hemoglobin drop
was higher in patients who were hospitalized in the coronary
care unit for 6 days or more than those who stayed 5 days or less
(P = .008). The rate of hemoglobin drop was similar in patients
who received drug-eluting stent, bare-metal stent, and medical
treatment (Figure 2).

The effect of demographic and clinical data on TIMI and BARC
bleeding scores was analyzed using multivariate logistic regression
analysis. Female sex, STEMI diagnosis, and coronary intensive care
unit duration were determined as factors increasing TIMI bleeding
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Study Design

[ Enrollment

Assesment for eligibility

Inclusion criteria
Patients older than 18 years

ST-elevation myocardial
infarction (MI), non-ST-
elevation MI, or unstable angina
pectoris

Patients receiving anticoagulant therapy or with an anticoagulant

Patients with no critical lesion detected in coronary angiography

Exclusion criteria

indication

Bleeding diathesis

Advanced hepatic or renal failure

Active malignancy

Allocated to intervention (n»247)
Received allocated to intervention (n=208)

Did not received allocated to intervention (n=39)

Follow-Up

Lost to follow-up

Data could not be reached after the
follow-up (n=6)

Patients who underwent coronary artery bypass radiography (n=25)

Discontinued intervention

Withdraw consent (n=8)

Analysed (n=208)

Figure 2. The flow chart of the study population.

score (P =.028, .002, and .003, respectively). Age (>65), female
sex, STEMI diagnosis, and coronary intensive care unit dura-
tion were determined as factors increasing BARC bleeding score
(P=.026,.006, .011, and .004, respectively).

ROC analysis was performed to determine the drop in hemo-
globin affecting the composite endpoint of in-hospital mortal-
ity, cardiac mortality, all-cause mortality, revascularization, and
stroke. Although no statistically significant correlation was found
between the drop in hemoglobin and the composite endpoint, the
highest LR value (1.2) was reached when there was a decrease of
3.25 mg/dL in hemoglobin. A drop in hemoglobin of 3.25 mg/dL
affected the composite endpoint with a sensitivity of 11.42% and
a specificity of 89.86% (Figure 3).

The effects of hemoglobin drop on mortality due to cardiac
causes, mortality due to non-cardiac causes, revascularization,
and stroke were investigated separately. There was no significant
relationship between hemoglobin drop and endpoints. The results
are shown in the forest plot graphic (Figure 4).

Discussion

In the study, it was concluded that the decrease in in-hospital
hemoglobin in patients with ACS was not significantly effective
in the in-hospital mortality, cardiac mortality, all-cause mortal-
ity, revascularization, and stroke composite endpoints. A weak
correlation was detected between the hemoglobin drop and the
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composite endpoint, and this correlation was present when the
hemoglobin decrease was at least 3.25 mg/dL.

Hemoglobin decline is generally associated with poor clinical
outcomes. However, hemoglobin drop was not consistently shown
to have a significant effect on the composite endpoints of in-hospi-
tal bleeding, death, myocardial infarction, and stroke.” Therefore,
the relationship between in-hospital bleeding and long-term mor-
tality and morbidity is not clear. In clinical trials investigating dif-
ferent antithrombotic therapies in ACS patients, multiple bleeding
risk scores have been developed to appropriately assess the risk—
benefit ratio for bleeding and thrombosis.? Current bleeding risk
scores have similar predictive power in patients receiving both
invasive and medical therapy.' In our study, 208 patients were fol-
lowed up with the diagnosis of USAP NSTEMI, and STEMI. There
was no significant effect of hemoglobin drop on the primary end-
point of in-hospital mortality, cardiac mortality, all-cause mortal-
ity, revascularization, and stroke composite endpoint. In addition,
there was no significant association between individual endpoints
and hemoglobin drop.

In the ACS process, there may be bleeding due to intense anti-
platelet and anticoagulants, as well as complications of the access
tract, and therefore a drop in hemoglobin value. However, inten-
sive fluid therapy can also cause dilutional hemoglobin reduction.
As demonstrated in our study, bleeding causing a minor decrease in
hemoglobin level did not have a significant effect on major clinical
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endpoint

endpoints. The impact of progression of bleeding complications
and more severe reductions in hemoglobin on major clinical end-
points is controversial. One reason to explain the association of
bleeding with adverse outcomes is that the risk factors for bleeding
overlap too much with the risk factors for ischemic events. Some
conditions that act as a marker for increased ischemic risk con-
tribute to the risk of bleeding and therefore death.’ In our study, a
weak correlation was found between the decrease in hemoglobin
of 3.25 mg/dL and above and major clinical events. Another factor
that is as important as the severity of the bleeding is the bleeding
site. The deleterious impact of access and non-access site bleeding
on outcomes is established, but the impact on mortality appears
greater for non-access site bleeding. In this respect, gastrointes-
tinal hemorrhages and intracranial hemorrhages that cause the
same level of hemoglobin decrease may cause different results. In
our study, the cause of hemoglobin decrease was not examined.

It has been shown that advanced age, female sex, invasive
strategy, low body weight, anemia, renal failure, bleeding his-
tory, use of glycoprotein inhibitors, and oral anticoagulants may
increase the risk of bleeding in ACS patients.”® In another study
designed for NSTEMI, pretreatment, age, sex, and procedural vari-
ables were found useful in predicting bleeding risk.™ It has been
shown that some biochemical variables can be used to predict
bleeding in ACS patients. In a study, it was shown that CK peak
level is associated with non-fatal and fatal bleeding in NSTEMI
patients.'> In our study, the effects of age, sex, sub diagnosis of
ACS (STEMI, NSTEMI, USAP), duration of coronary care unit, and
invasive and medical treatment on hemoglobin drop were inves-
tigated. A significant correlation was found between female sex,
STEMI diagnosis, intensive care unit duration of 6 days or more,
and hemoglobin drop. In our study, age, sex, STEMI diagnosis,
hemoglobin on admission, coronary intensive care unit duration,

HR (95% CI)
Cardec mortality  E—— 1,04 (0.83-1,30)
Alkcause mortality F o 0,77 (0,46-1.28)
Revascularization f ® i 0,97 (0,66-1.44)
Stroke L ® ! 1,08 (0.75-1,56)
Compostte endpoint ——1—i 0,94 (0,78-1,13)
|
0.0 0.5 1.0 1.5 2.0
Favors hemoglobin drop

Figure 4. The effect of hemoglobin drop on the endpoints in the forest plot graph.
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troponin peak, CK-MB peak, creatinine, CRP pro-BNP EF HT,
DM, AE CHE CRE ticagrelor, and tirofiban were investigated in
terms of its effect on TIMI and BARC bleeding score. Female sex,
STEMI diagnosis, and coronary intensive care unit duration were
determined as factors increasing TIMI bleeding score. Age (>65),
female sex, STEMI diagnosis, and coronary intensive care unit
duration were determined as factors increasing BARC bleeding
score.

There are important dissimilarities in clinical presentation,
aggregation of comorbidities, cardiovascular risk factors, and the
quality of delivery of medical care among men and women with
ACS.> When patients with ACS are compared by sex, women are
older, more fragile, presenting later, and receiving less-invasive
interventions than men may explain the higher bleeding risk of
women.'® In our study population, women were older, had lower
hemoglobin at admission, and higher proBNP and CRP values.
Diabetes mellitus was more common in women and received less
invasive treatment. The diagnosis of USAP was more common in
women and the responsible lesion was more in the left anterior
descending artery in men, while the right coronary artery lesion
was more common in women.

ST-segment elevation myocardial infarction patients tend to use
more intensive antiplatelet and anticoagulant therapy. More inten-
sive treatment not only increases ischemic complications but also
increases the risk of minor and major bleeding. Similar intensities
of antiplatelet and anticoagulant therapy are used in the process of
ACS in men and women. Due to the lower body mass of women,
the blood drug level can be determined more intensely. Another
explanation may be that women are given more medical treatment
and men more invasive treatment.”” Anemia is more common
in patients with multicomorbidity and the duration of stay in the
intensive care unit is longer in these patients. The risk of proce-
dure complications, including bleeding, increases with increased
comorbidity.

In ACS, NSTEMI patients are more likely to have comorbid-
ity and are usually older. While in-hospital mortality is higher in
STEMI patients, long-term mortality is higher in NSTEMI patients.
In our study, age, proBNP and creatinine values were found to be
higher in NSTEMI patients.

Park et al® compared clopidogrel and ticagrelor treatment in
terms of efficacy and safety in patients with ACS. Although bleed-
ing outcomes were more pronounced with clopidogrel, no differ-
ence was observed between the groups in terms of death, Ml, and
stroke. In our study, all patients received clopidogrel or ticagre-
lor treatment. Hemoglobin drop was found to be similar in both
groups.

Non-vitamin K oral anticoagulant therapy added to dual anti-
platelet therapy in patients with ACS increased clinically signifi-
cant bleeding but did not significantly affect the outcome of Ml,
stroke, and mortality.'”® In our study, patients who received anti-
coagulation before the procedure were not included in the study.
Periprocedural atrial fibrillation was similar between STEMI-
NSTEMI and male and female patient groups. There was no new
diagnosis of AF in USAP patients.

The results of this study show that hemoglobin reduction alone
does not have a significant effect on major clinical endpoints and
that with added risk factors, both bleeding and morbidity and mor-
tality outcomes may be affected. The importance of evaluating
the medical treatment and approach to bleeding in patients with
ACS on a patient-specific basis was emphasized once again in the
studly.

There are several limitations of the study. First of all, the small
number of patients and the short follow-up period reduce the
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reliability of the study results. Secondly, the reasons for the hemo-
globin drop are not specified. While gastrointestinal hemorrhages
can be resolved with simple medical intervention, intracranial
hemorrhages can be mortal.

Conclusion

Hemoglobin drop did not significantly affect the composite end-
point of in-hospital mortality, cardiac mortality, all-cause mortal-
ity, stroke, and revascularization in patients with acute coronary
syndrome. A weak correlation was detected between a minimum
drop of 3.25 mg/dL in hemoglobin and the composite endpoint.
Hemoglobin drop was significantly higher in female sex, patient
with STEMI diagnosis, and intensive care unit duration of 6 days
or more.
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