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ABSTRACT

Introduction. Acute coronary syndrome (ACS) and end-stage renal disease (ESRD) are both prevalent globally. The
diagnosis and management of ACS in ESRD is difficult because the interplay of cardiovascular and renal disease is
complicated. The guidelines for ACS may not be applicable to the ESRD population because the trials from which
these are drawn mostly excluded ESRD patients.

Objective. To determine the clinical profile and outcomes of CKD patients on dialysis admitted for ACS in the
Philippine General Hospital (PGH).

Methods. We did a retrospective cohort study and employed a retrospective review of electronic medical records
among ESRD patients presenting with ACS in PGH from May 2021 to November 2023. The collected data was
analyzed using univariate and bivariate statistics using PRISM software.

Results. A total of 48 patients with ESRD were admitted for ACS in this study - 8 with STEMI and 40 with NSTEMI.
The mean age was 61 years old and 33 (68.8%) were male. Among those with STEMI, six (75%) presented with Kilip
Il or more. While among those with NSTEMI, 17 (42.5%) had a GRACE score >140 and 27 (67.5%) had an NSTEMI
TIMI risk score >2. On average, the patients were on hemodialysis for 31 months prior to admission. The most
common comorbidities were hypertension (91.7%) and heart failure (83.3%). On admission, 18 (37.5%) presented
with SBP >160, 7 (14.6%) patients presented with shock, and 4 (8.3%) patients presented with cardiac arrest. 38
(79.2%) patients had anemia on admission. 21 (43.8%) patients had left ventricular hypertrophy on electrocardiogram
while 34 (70.8%) patients had cardiomegaly on chest radiography. The average left ventricular ejection fraction
on echocardiogram was 46% and 27 (90%) patients had segmental wall motion abnormalities. The most common
angiographic finding was 3-vessel coronary artery disease seen in 50% of patients. Almost all patients received dual-
antiplatelet therapy, high dose statin, and beta-blocker.
The mortality rate was high at 43.8% with cardiovascular
causes being the most common cause of death.

Conclusion. This study demonstrates the high mortality
Paper presentation - European Society of Cardiology (ESC) rate among patients with ESRD presenting with ACS.
Congress, August 30 - September 2, 2024, ExCel London, Our study portrays that patients with ESRD present with
London, United Kingdom. higher risk features including abnormalities in vital signs,
laboratories, imaging, high prognostications score, and
high in-hospital morbidity.
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INTRODUCTION

Background of the Study

Ischemic heart disease (IHD) remains to be the top cause
of mortality in the Philippines.! In the Philippine General
Hospital (PGH), acute coronary syndrome (ACS) is among
the top 3 causes of mortality among ER patients admitted
under the Department of Medicine.?

Chronic kidney disease (CKD), on the other hand,
is slowly becoming a global public health threat with an
estimated prevalence of ~13.4%.° It is defined by the KDIGO
as abnormalities of kidney structure or function, present for
>3 months, with implications for health.* In the Philip-
pines, there were a total of 21,535 new patients started on
dialysis in 2016.° The top three causes of CKD Stage V
needing dialysis, or End-Stage Renal Disease (ESRD),
in the Philippines are diabetes, hypertension, and chronic
glomerulonephritis.” While the most common associated
comorbidities are diabetes, hypertension, and ischemic heart
disease, respectively.’. In the PGH Department of Medicine,
CKD remains on the list of top reasons for admission.?

Of the many risk factors for ACS, CKD remains to be
of great concern because the interplay of cardiac and renal
disease is inherently complicated.®” Cardiovascular death rates
are estimated to be 10-30 times higher in patients undergoing
dialysis compared to the general population.® Interestingly, the
risks associated with experiencing ACS among CKD patients
are not fully explained solely by the traditional risk factors
of cardiovascular disease such as hypertension, diabetes,
and dyslipidemia. Non-traditional risk factors present in
patients with CKD such as chronic inflammation, endothelial
dysfunction from hyperhomocysteinemia and oxidative stress,
and coronary artery calcification from bone-mineral disease,
have all been associated with accelerated atherosclerosis,
and thereby increasing the occurrence of coronary events.’
In addition, a phenomenon called platelet reactivity has
been described as the blood interacts with hemodialysis
membranes, which stimulates platelet aggregation leading
to an increased risk of ischemic events and resistance to
antithrombotic treatment in dialyzed patients.!®!!

Currently, there is paucity of data regarding the clinical
profile and its association to clinical outcomes among patients
who are on chronic hemodialysis and are hospitalized for
ACS. Hence this study sought to provide a descriptive and
analytic vantage point to better understand the profile of
these patients.

Significance of the Study

Historically, ESRD patients, particularly those on
maintenance hemodialysis, have been excluded in almost all of
the landmark trials concerning the diagnosis and management
of ACS.'?2 As such, conclusions and recommendations
regarding the management of ACS drawn from these studies,
which have served as the basis for most major clinical practice
guidelines in ACS, may not be as generalizable to the subset

of ESRD patients. In fact, there is a growing body of evidence
which suggests that the standard treatment modalities for
ACS may act differently among patients with CKD especially
those on hemodialysis.”**'* Based on several subgroup analysis
of several landmark trials in ACS, aspirin still seems to be
important in the management of ACS among hemodialysis
patients but there is uncertainty regarding the role of other
antiplatelets and even statins among these patients.”

Moreover, data on ESRD patients on chronic
hemodialysis managed using these standards of care in ACS
is gravely lacking, particularly in Asia and in the Philippines.
Due to these gaps in knowledge, there is a need for a better
understanding of clinical profile, risk factors, and outcomes
with regard to the diagnosis and management of ACS among
ESRD patients on maintenance hemodialysis in order to
provide optimal patient care.

As such, this study sought to describe the
sociodemographic, clinical, and laboratory profile of this
subset of patients in greater depth.

OBJECTIVES

General Objectives

'This study aimed to describe and correlate the clinical
characteristics and in-hospital outcomes of ESRD patients
on chronic hemodialysis hospitalized for acute coronary
syndrome in the University of the Philippines - Philippine
General Hospital from May 2021 to November 2023.

Specific Objectives
Specifically, this study aimed to determine the following:
* the sociodemographic profile, baseline clinical
characteristics, and baseline laboratory and imaging
findings

* the type of acute coronary syndrome (non-ST elevation
myocardial infarction, ST-elevation myocardial infarc-
tion) the patients presented with

*  the severity of ACS accordingly (Killip for STEMI and
TIMI/GRACE for NSTEMI)

*  the medications given to the patients during admission

* the coronary angiographic findings among those who
have undergone coronary angiography, their indications
for invasive imaging

*  the length of stay in the hospital

* the incidence of in-hospital major adverse cardiovascular
events, in-hospital non-cardiovascular morbidity, and
all-cause mortality

*  theriskfactors forin-hospital major adverse cardiovascular
events and all-cause mortality

REVIEW OF LITERATURE

ACS diagnosis and prognosis in CKD
'The interplay between cardiac and renal disease is very
complex especially in the diagnosis and management of
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ACS.This complexity manifests itself firstly in the ambiguity
of the diagnosis of ACS among patients with CKD because
it is not that straightforward in this population. The most
sensitive and specific biomarker for early diagnosis of ACS
is high-sensitivity cardiac troponin (hs-cTn) however its
levels are chronically elevated among those with CKD
and has been shown to have low specificity for Type 1
myocardial infarction hence limiting its clinical utility in the
setting of suspected ACS.'¢

Aside from difficulties and ambiguities in diagnosis,
CKD has been associated with poorer prognosis among
patients with ACS. It has been observed that as renal function
worsens, cardiovascular risk progressively increases. In fact,
the prevalence of ACS among CKD patients is highest
among those with ESRD on dialysis.” CKD has also been
associated with poorer short and long term survival among
patients with ACS and is associated with higher in-hospital
mortality, higher incidence of major adverse cardiovascular
events, higher occurrence of bleeding complications, and
lower 1-year survival.'° In an analysis of the Global Registry
of Acute Coronary Events (GRACE) comparing ACS
patients on chronic dialysis to those not on chronic dialysis,
patients on chronic dialysis were more likely to present with
NSTEMI and had a greater risk of in-hospital mortality,
recurrent myocardial infarction, and rehospitalization.” The
generally accepted GRACE score underestimated the risk

of major events among patients on chronic dialysis.

ACS Management in CKD

Aside from the ambiguities in diagnosis and the guarded
prognosis, the management of ACS in CKD is an area which
is greatly equivocal. It has been shown that CKD increases the
risk for both ischemic events and bleeding events.'®* There
is a general lack of guidelines regarding the management of
ACS among patients on dialysis due to the fact that most of
the landmark trials in ACS excluded patients with CKD on
dialysis."

In the most recent guidelines of American Heart
Association (AHA) and European Society of Cardiology
(ESC), primary PCI for STEMI and early invasive strategy
for high-risk NSTEMI is the gold standard. However, for
patients previously on chronic dialysis, the data are not
sufficient to recommend catheterization, and may even
suggest harm.? However, in a retrospective analysis in Taiwan
among patients with ACS and ESRD, it has been shown
that PCI may have a reduced risk of mortality than those
with medical treatment only.** Several other retrospective
cohort studies among CKD patients with ACS have shown
that patients who underwent CABG had better long-term
survival compared to PCL.»%

With regard to medical management, there is also a
general lack of evidence and guidance regarding how to
approach a dialysis patient with ACS. Aspirin, a recommended
antiplatelet in ACS, is generally safe and tolerable among
patients with ACS. Patients with ACS are also recommended
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to receive a second antiplatelet usually as a P2Y12 inhibitor
- clopidogrel, prasugrel, or ticagrelor - however there is also a
lack of evidence regarding clinical and therapeutic benefits of
these agents among patients undergoing dialysis. Patients with
ACS also receive an ACE-inhibitor because of its benefits
in reducing MACE and improving mortality; however it is
recommended to take renal dysfunction into account as a
contraindication to its routine use.’®?’ Furthermore, there
is less robust evidence regarding its use in dialysis patients
and there is no recommended clear cut-off level of creatinine
clearance that contraindicates its use.>

To reflect these ambiguities, it has been shown that
patients with ESRD have a lower all-procedure rate (PCI,
CABG, Left Heart Catheterization) compared to non-
ESRD population.® In a report from the ACTION registry,
it has been shown that among patients with NSTE-ACS,
patients with CKD 4 and ESRD are more likely to be
managed conservatively than undergo revascularization.*
In another cohort study comparing treatment modalities
received for ACS among ESRD and non-ESRD patients, it
was found out that ESRD patients are less likely to be treated
with aspirin, beta-blocker, and ACE-inhibitors compared to
patients without ESRD.*

Risk Factors for Mortality in ACS

Despite the very complex relationship between ESRD
and ACS, there is paucity of data regarding the risk factors
for in-hospital morbidity and mortality specifically among
dialysis patients admitted for ACS. In a cohort study done in
1998 on the US Renal Data System, predictors of mortality
among dialysis patients admitted for ACS were old age
(>65 years old) and presence of comorbid diabetes.** 'This
was consistent with the findings in a retrospective cohort
study done among an asian population on dialysis with
ACS in Taiwan in 2012.* On the other hand, a successful
angioplasty was associated with decreased risk of mortality
in the Taiwanese cohort.® In another retrospective cohort in
Pakistan, predictors of MACE and mortality among ACS
patients with severe CKD undergoing PCI were cardiogenic
shock, prior heart failure, or cardiac arrest possibly reflecting
severity of premorbid condition rather than the severity of
the ACS itself.%

Given the paucity of information regarding risk factors
of mortality among ESRD patients with ACS, we also review
other risk factors associated with mortality among patients
with ACS in general. In most Asian populations, the risk
factors for in-hospital mortality following ACS are age more
than 65 years old, heart rate greater than 100 bpm, systolic
blood pressure less than 90 to 100 mmHg, history of heart
failure, reduced ejection fraction, hyperglycemia more than
180 mg/dL, and cardiac arrest on presentation.’”*® In the
ACTION Registry in the United States, similar risk factors
were noted with STEMI diagnosis and previous CABG
having a higher risk of in-hospital mortality.** Similarly,
the Global Registry of Acute Coronary Events (GRACE)
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Registry showed similar risk factors for in-hospital mortality
but otherwise showed that patients on hemodialysis were
likely to present with NSTEMI which was associated with
high in-hospital mortality.** In a recent meta-analysis, it has
also been shown that an elevated pretreatment neutrophil-
lymphocyte ratio (NLR) value >5.0 predicts the risk of
mortality and MACEs following ACS.4

METHODS

Technical and Ethical Approval

This study was technically approved by the UP-PGH
Department of Medicine Research Office Technical Research
Board and was approved for ethical conduct by the UP Manila
Research Ethics Board (UPMREB) Panel 4.

Study Design

This is a retrospective cohort study and employed a
retrospective review of electronic medical records among
patients presenting with acute coronary syndrome in
University of the Philippines - Philippine General Hospital
(UP-PGH) from May 2021 to November 2023 on chronic
hemodialysis, defined as dialysis for at least 90 days, on an
outpatient basis. Although primarily an epidemiologic study
which seeks to describe the population of interest, this study
sought to generate associations and correlations but not
establish causations between study variables for the purpose
of hypothesis generation for future studies.

Study Setting and Population

'The study was conducted in one site only, the University
of the Philippines - Philippine General Hospital. The
population was the total number of patients admitted for
acute coronary syndrome in UP-PGH.

Sample Size and Sampling Method

This study employed a total enumeration sampling
method. All patients with a diagnosis of acute coronary
syndrome will be reviewed. From this cohort, the subpopulation
with chronic kidney disease stage V on chronic hemodialysis
for more than 90 days will be extracted and will be used as the
final sample size for data analysis.

Eligibility Criteria

Inclusion criteria
'The participant must fulfill all of the following criteria to

be eligible for the study:

*  Age more than or equal to 19 years old

+  Filipino

*  Admitted with the diagnosis of acute coronary syndrome
(regardless if unstable angina, non-ST elevation MI, or
ST-elevation MI) at the emergency room level diagnosed
using the 4th Universal Definition of MI Expert

Consensus Document by the Cardiology service

*  Patients with CKD Stage V on chronic hemodialysis
(defined as hemodialysis for the last 90 days*) or End-
stage Renal Disease (ESRD) prior to the emergency

room admission fOI' acute coronary syndrome

Exclusion criteria
'The participants who fulfills any of the following criteria

will be ineligible for the study:

*  Patients with a history of kidney transplant, CKD stage I
to IV, unspecified CKD, unspecified renal failure

+  Patients on peritoneal dialysis

*  Patients who previously underwent kidney transplanta-
tion

*  Current or past cancer diagnosis with or without chemo-
therapy

*  Chronic (>3 months) steroid use

* Infiltrative diseases such as amyloidosis and sarcoidosis

*  Diagnosed in-hospital acute coronary syndrome

Data Collection

'This study is a retrospective review of electronic medical
records hence all data points were extracted from the
electronic record of the patients accessed through the hospital
information system RADISH (Computerized Registry of
Admission and Discharges) using the case number.

The charts were reviewed by the study investigators
and the data points were extracted into a standardized data

collection form (DCF) for encoding.

Data Encoding

The data extracted in the data collection form from the
medical records was encoded by an assigned, trained, and hired
research assistant into a Microsoft Excel spreadsheet. Prior to
data encoding, each participant of the study was assigned a
reference number to anonymize their identity. The generated
data set was then counterchecked by the investigators for any
errors and discrepancies, and revised accordingly. The revised
data set was the one used for analysis.

Data Analysis

A statistician was hired for the analysis of the data. The
collected data underwent univariate and bivariate analysis
using PRISM. For the univariate analysis, the nominal data
variables are presented as frequency tables and interval data
variables are presented as measures of central tendency (mean
with standard deviation, median, and mode).

For the bivariate analysis, the Chi-square test was utilized
for nominal or dichotomous dependent variables and T-test
was utilized for continuous dependent variables to obtain
odds ratio. Several continuous dependent variables were also
dichotomized and analyzed using Chi-square test to obtain
odds ratio with p value for significance at <0.05. Multivariate
analysis was not pursued due to lack of significant associations
in the bivariate analysis.
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RESULTS

Clinical Characteristics

A total of 48 patients were included in the final cohort
of this study. The mean age of participants was 61 years old,
14 (29.2%) patients were >65 years old, and 33 (68.8%)
patients were male. The most common comorbidity among
participants was hypertension (91.7%) and more than half of
the patients were smokers and alcoholic beverage drinkers.
The rest of the comorbidities and risk factors are presented

in Table 1.

Chronic Kidney Disease History

The most common cause of ESRD in this cohort is
concomitant hypertensive and diabetic kidney disease (45.8%).
No patient was previously scheduled for kidney transplant
prior to admission. The mean duration of hemodialysis prior
to admission was 31 months. In terms of dialysis access,
thirty-six (75%) patients had arteriovenous fistula (AVF)
as their dialysis access while the rest had a central venous
catheter (either via internal jugular vein or femoral vein).
Among those with an AVE, the average duration on dialysis
was 35 months, while those with a central line had an average
duration on dialysis of 18 months.

Clinical Status

The most common chief complaint prompting emergency
room consult was chest pain (39.6%). Other chief complaints
were as follows: difficulty of breathing or dyspnea (29.2%),
decreased sensorium (10.4%), and abdominal pain (6.3%).
'The vital signs on admission summary statistics are presented
in Table 2. On admission, 11 (22.9%) patients had systolic
BP < 100, 18 (37.5%) patients had systolic BP >160, and 11
(22.9%) patients had heart rate >100. Seven (14.6%) patients
presented with shock and dobutamine was the most common
initial vasopressor or inotropic agent used on admission.
Meanwhile, four (8.3%) patients presented at the emergency
department in cardiac arrest.

Laboratory and Electrocardiogram Findings

The average admission laboratory tests are presented in
Table 3. The average LDL-C was 74.3 mg/dL and only five
(10.4%) patients had an LDL-C >55 mg/dL. Random blood
sugar on admission was greater than 180 mg/dL in seven
(14.6%) patients. Thirty-eight (79.2%) patients presented
with anemia, 26 (54.2%) patients had a hemoglobin <100
g/dL, and 25 (52.1%) patients had a neutrophil:lymphocyte
ratio of >5.

For the 12-lead electrocardiogram on admission, twenty-
one (43.8%) patients had left ventricular hypertrophy, two
(4.2%) had left bundle branch block, and one (2.1%) had 1+
degree AV block. The most common ECG abnormality was
nonspecific ST-T wave changes (64.6%).

ACS among CKD V

Table 1. Comorbidities and Other Risk Factors (N=48)

Frequency (%)

Comorbidities
Hypertension 44 (91.7)
Heart Failure 40 (83.3)
Diabetes Mellitus 29 (60.4)
Known Cerebrovascular Disease (CVD) 16 (33.3)
Dyslipidemia / Previously on Statin Therapy 2(25)
Previous Myocardial Infarction (M) 2 (25)
Known Coronary Artery Disease (CAD) 12 (25)
Previous PCl / CABG 4 (8.3)
Known Peripheral Arterial Disease (PAD) 0
Other Diseases* 18 (37.5)

Other Risk Factors
Smoker 28 (58.3)
Alcoholic drinker 28(58.3)
lllicit drug use 5(10.4)
Family history of ASCVD 6(12.5)

*other diseases include lung disease, thyroid disease, liver disease

Table 2. Vital Signs on Admission

Vital Signs Mean (SD) Median Mode
Systolic BP 137 (52.50) 143 140
Diastolic BP 76 (28.83) 76 84
Heart Rate 80 (33.43) 84 84
Respiratory Rate 24 (8.83) 23 20
Temperature 36 (5.39) 36 36.5

Table 3. Laboratory Tests on Admission

Mean (SD)

hsTrop I (ng/L) 1981 (4281)
Random blood glucose (mg/dL) 136 (78.1)
BUN (mmol/L) 20(11.8)
Creatinine (umol/L) 872 (557)
Potassium (K) (mmol/L) 4,90 (1.23)
Calcium (Ca) (mmol/L) 2.2(0.87)
Albumin (Alb) (g/L) 37(5.8)
Uric Acid (mmol/L) 0.535(1.1)
Phosphorus (Phos) (mmol/L) 2.2(1.1)
Intact PTH (iPTH) (pg/mL) 193.8 (159.9)
Total Cholesterol (mg/dL) 119 (29)
LDL-C (mg/dL) 74.3 (54.6)
HDL-C (mg/dL) 38.1(19)
Triglyceride (mg/dL) 151.1(122.9)
Hemoglobin (Hgb) (3/L) 99 (21.8)
Hematocrit (Hct) % 31.1%
Neutrophil 0.77 (0.13)
Lymphocyte 0.23(0.21)
Neutrophil:Lymphocyte Ratio 8.9 (13.6)
Platelet Count (PIt) 214 (81.7)
INR 1.25(0.29)
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Imaging Findings

All 48 patients had a chest radiograph done on admission.
Two (4.2%) patients had normal findings while 34 (70.8%)
patients had cardiomegaly and 25 (52.1%) patients had
pulmonary congestive changes.

A total of 30 (62.5%) patients had an echocardiogram
done. The most common LV geometry was normal LV
geometry (33.3%) seen in ten patients while nine (30%)
patients had concentric LV hypertrophy and 8 (26.7%)
patients had concentric LV remodeling. The average LVEF
of the entire cohort was 46%. Twelve (40%) patients had an
LVEF <40% and fifteen (50%) patients had an LVEF 250%.
Twenty-seven (90%) patients had segmental wall motion
abnormalities or global hypokinesia on 2D echocardiogram.

A total of 12 (25%) patients underwent an invasive
coronary angiogram. Among those who underwent coronary
angiogram, the most common finding was three-vessel
disease seen in six (50%) patients while four (33.3%) patients
had two-vessel disease and one (8.3%) patient had one-vessel
disease. Six (50%) patients had left-main involvement and
three (25%) patients had chronic total occlusion of at least
one vessel. The average SYNTAX score was 46 with eight
(67%) having a SYNTAX score > 23.

Acute Coronary Syndrome Diagnosis

Among the patient cohort, eight (17%) presented with
STEMI while 40 (83%) presented NSTEMI. Among those
with STEMI, six (75%) presented with Kilip II or more.
While among those with NSTEMI, 17 (42.5%) had a
GRACE score >140 and 27 (67.5%) had an NSTEMI TIMI

risk score >2.

Medical and Invasive Management

The medical management received among the patient
cohort during admission is presented in Table 4. In this
patient cohort, eight (16.7%) patients had concomitant use
of ACEi/ARB/ARNI and MRA during admission and upon
discharge. Other cardiac medications given were digoxin
(4.17%). Other commonly prescribed medications included

Table 4. Medical Management

Medication Given Frequency Most Common Used
during Admission (%) (VA
Aspirin 48 (100) -
P2Y12 inhibitor 47 (97.92) Clopidogrel (100)
Anticoagulant 47 (97.92) Enoxaparin (100)
Statin 48 (100) Atorvastatin (97.92)
Beta blocker 47 (97.92) Carvedilol (76.6)
ACE inhibitor 19 (39.58) Enalapril (100)
ARB 18 (37.5) Telmisartan (44.4)
MRA 9 (18.75)  Spironolactone (100)
ARNI (Sacubitril + Valsartan) 10 (20.83) -
Digoxin 2(4.17) -

drugs prescribed for chronic kidney disease including
sevelamer, sodium bicarbonate, and EPO alfa.

In terms of interventions received during the same
admission, one (8.3%) patient underwent percutaneous coro-
nary intervention while no patient underwent coronary artery

bypass grafting.

Clinical Outcomes

The mean length of hospital stay was 12 days. The
mortality rate was 43.75% and was most commonly due to
acute coronary syndrome (66.7%) and sepsis (19%). Non-
cardiovascular in-hospital morbidities were hospital acquired
infections (27.1%) most commonly nosocomial pneumonia,

gastrointestinal bleeding (12.5%), and stroke (2.1%).

DISCUSSION

In this retrospective cohort study done over a two and
a half year observational period, a total of 48 patients with
ESRD were admitted at our institution for ACS - 8 with
STEMI and 40 with NSTEMI. The average length of stay
is 12 hospital days. This is in contrast to findings from an
observational cohort done on the coronary artery disease data
set of the American Heart Association, wherein the average
length of hospital stay for an ACS patient with or without
ESRD was 5.5 days.** Several studies have however shown
that there is no difference between shorter (3-6 days) and
longer (>6 day) hospital stay in terms of mortality for ACS.*
There is a lack of data regarding the hospital length of stay
specifically among ESRD patients admitted for ACS and
how it correlates with short and long-term prognosis.

The most common complaint for emergency room
consult was chest pain however a significant number of
patients presented with dyspnea or decrease in sensorium. In
a general cohort of patients with ACS, chest pain was the
chief complaint in 74.8% among south asians compared to
the 39.2% in our cohort.* Our findings were similar to a
cohort of patients on dialysis admitted for ACS in the United
States, wherein 44.4% presented with chest pain.* It is thus
important to take note that in special populations, ischemic
heart disease including acute myocardial infarction may
manifest as anginal equivalents such as dyspnea, abdominal
pain, nausea, or fatigue.

In this cohort, it can be noted that patients admitted
were relatively younger at a mean age of 61 years old and
only 29.2% were over 65 years old. This is in contrast to
other cohorts wherein patients with severe renal impairment
admitted for acute coronary syndrome had an average age of
76 years old in both a cohort from China and Denmark.**

Hypertension is the most common comorbid condition
in this cohort which was present in 91.7% of patients and
may possibly be due to the fact that renal parenchymal disease
remains to be the leading cause of secondary hypertension.
Similarly, hypertension has also been noted to be the most
common comorbidity in several other cohort studies among
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ACS patients on dialysis.”’ In this cohort, 37.5% of patients
presented with systolic BP more than 160mmHg. On the
contrary, it should also be noted that around 15% presented
with shock on admission and 8.3% presented with cardiac
arrest on admission. Based on an observational study in the
United States, patients admitted with cardiogenic shock were
86% more likely to have CKD and 18% more likely to be
on hemodialysis.”” Based on these, it can be surmised that a
patient with ESRD is considered at risk of both spectrums
either presenting as severe hypertension or hypotension
and shock. Furthermore, based on an analysis of the ACS-
QUIK cohort, the relationship between admitting SBP
and MACE had a U-shape curve with inflection points at
SBP <100 mmHg and SBP >159mmHg, indicating high
risk for cardiovascular events if the admitting SBP was
beyond the 100-159 mmHg range.”® However, there was no
significant association between SBP < 100 mmHg and SBP
>160 mmHg with mortality in this cohort.

The second most common comorbid condition was
heart failure and this may pose significant struggles in its
management mainly because several medications which have
shown to reduce cardiovascular events in HEF, specifically
HEYEF, may be more difficult to initiate, sustain, and adjust
in ESRD. Firstly, SGLT?2 inhibitors, the only medication
which has Class I level of recommendation across the whole
HF spectrum, are contraindicated among those with eGFR
<20-25 mg/dL mainly because the major heart failure trials
excluded patients with an eGFR below this threshold.
Furthermore, the combination of ACEi/ARNI/ARB with
an MRA also poses higher risks for hyperkalemia which also
limits its concomitant use in ESRD.*! To highlight this in
this cohort, only 8 (16.7%) patients had concomitant use of
ACE/ARB/ARNI and MRA despite the mean potassium
being within normal limits at 4.9 mmol/L.

In terms of atherogenesis and LDL-C levels, it is
interesting to note that only 5 (10.4%) patients presented
with LDL-C more than 55 mg/dL on admission. To review
the latest ESC guidelines on acute coronary syndrome and
dyslipidemia, an LDL-C < 55 mg/dL is the target for patients
with clinical ASCVD including acute coronary syndrome in
order to prevent further cardiovascular events.’>*® Despite
the majority of patients in our cohort being on target in
terms of LDL-C, the patients still presented with acute
coronary syndrome and may support that other pathologic
mechanisms of atherosclerosis exist in ESRD beyond
simple hyperlipidemia such as inflammation and endothelial
dysfunction.”™ Moreover, one of the established risk
factors for accelerated atherosclerosis in CKD is hyper-
phosphatemia.®* In our cohort, it was noted that the average
phosphorus level was beyond the normal range indicating
that this risk factor was indeed present in our cohort and
should be considered as a therapeutic target.

Anemia and inflammation also plays an important role in
acute coronary syndrome as it has been shown to be associated
with an increased mortality.’>% In this cohort, 79.2% of
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patients presented with anemia with 54.2% of patients
having hemoglobin <100 g/dL. The neutrophil:lymphocyte
ratio has been used as a laboratory index to quantify ongoing
inflammation and a ratio more than 5 has been associated
with poorer prognosis in previous observational studies among
patients with ACS. In this cohort, 25 (52.1%) patients had a
neutrophil:lymphocyte ratio of >5. However, both anemia and
NLR showed no significant associations with mortality in this
cohort.

In terms of the electrocardiogram (ECG) and chest
radiograph findings, 43.8% had left ventricular hypertrophy
(LVH) by Sokolow-Lyon or Cornell criteria on ECG and
70.8% had cardiomegaly on chest radiography which may
signify these as the sequelae of chronic hypertension. It is
established that in ESRD patients, LVH detected by ECG is
the most common manifestation of cardiovascular disease and
strongly predicts cardiovascular morbidity and mortality.*
Likewise, cardiomegaly by radiograph is associated with
cardiovascular mortality and all-cause mortality.*>>

Despite these findings, the most common LV geometry
noted on the two-dimensional echocardiogram was normal
LV geometry. Despite noting that 50% of patients presented
with an left ventricular ejection fraction (LVEF) 250%, the
average LVEF was 46% and nearly 90% of patients presented
with segmental wall motion abnormalities indicative of the
high propensity for coronary artery disease in this cohort. In
the Strong Heart study, the presence of echocardiographic
wall motion abnormalities was associated with a 2.4-3.4
fold higher risk of cardiovascular morbidity and mortality.®
In addition, a lower LVEF is associated with high mortality
among ESRD patients with coronary artery disease.®’ Hence
the presence of these wall motion abnormalities and below
normal LVEF in our cohort is indicative of poorer prognosis.

Among those who underwent coronary angiogram, the
most common findings was three-vessel coronary artery
disease which was present in 50% in this cohort. This was
similar to the findings in a cohort study in Korea which
showed that three-vessel coronary artery disease was the most
common angiographic finding among CKD Stage V patients
at 36.5%.% Most of the patients in this cohort had complex
coronary anatomy based on the SYNTAX score and this may
be due to the intricate interplay of vascular calcification on top
of the usual risk factors for coronary artery disease present in
the CKD population.”” To further support this, a prospective
cohort study among CKD patients undergoing angiogram
showed that as CKD stage progresses, the complexity of
coronary lesions worsens.®

In terms of outcomes, we found out that several
parameters were present in this cohort which are suggestive
of a worse prognosis. In terms of established prognostication
scores, a higher proportion of patients presented with Killip II
or more for STEMI and TIMI score >2 for NSTEMI in our
study cohort. However, more patients in our cohort presented
with a GRACE score <140, the supposed cut off for a higher
risk ACS based on the GRACE registry. However, based
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on an analysis of the GRACE registry, the GRACE score
underestimated mortality and morbidity events in its dialytic
cohort and may reflect this similar finding in our cohort.
To highlight our cohort's worse prognosis even further, the
mortality rate in this cohort was high at 43.75% with acute
coronary syndrome being the most common cause of death.
'This is in contrast to a cohort of mixed CKD and non-CKD
patients where in-hospital mortality was 9.6% for STEMI
and 13% for NSTEML* In a cohort study among patients
with moderate or severe renal impairment (eGFR <60mL/
min) admitted for ACS, in-hospital mortality rate was 18%.*

Aside from a high in-hospital mortality rate in our
study cohort, it should be noted that the rate of in-hospital
morbidities were also high. The in-hospital gastrointestinal
bleeding rate in our cohort was 12.5% compared to the 1.3
to 8.9% reported in a study among ACS patients without
CKD.® Among patients with ACS, gastrointestinal bleeding
is identified as an independent predictor of mortality
and worse clinical outcomes in the said study. In the
TRANSLATE-ACS cohort study which compared bleeding
rates of ACS patients across different CKD stages, those with
CKD stage IV and V were at a significantly higher risk of
bleeding compared to CKD stages I-I11.% Our study however
did not show a correlation between in-hospital GI bleeding
and mortality.

In terms of medical management, the cornerstone of
ACS treatment remains to be dual antiplatelet therapy,
high intensity statin, beta blocker, and ACE inhibitor.*? In
this cohort, there was a high propensity of prescribing dual
antiplatelet (97.92%), high intensity statin (100%), and beta
blocker (97.92%). However, only 39.58% were prescribed
with an ACE inhibitor while 37.5% were prescribed an
ARB. In this cohort, there was no significant difference in
mortality between groups given ACEi and ARBs.

Indeed, the low sample size is acknowledged by the
investigators as the major limitation of this study but the
findings can still serve as hypothesis generating for future
studies. Other limitations of this study include the lack of
certain diagnostics for all patients including two-dimensional
echocardiography and invasive coronary angiogram.

CONCLUSION

'This retrospective study presents the clinical profile and
outcomes of patients with end-stage renal disease presenting
with acute coronary syndrome in a tertiary government
hospital in the Philippines. This study the high mortality
rate among patients with ESRD presenting with ACS. Our
study portrays that patients with ESRD present with higher
risk features as evidenced by extremes of blood pressure on
admission, clinically significant laboratory abnormalities and
derangements, adverse electrocardiographic, radiographic,
echocardiographic, and angiographic findings, higher risk
stratification based on risk prognostication scores, and high
in-hospital morbidity especially gastrointestinal bleeding.

Hence for a more comprehensive description of the
cohort, we recommend that future studies have a larger
sample size and that comparisons with a non-dialytic and

non-CKD cohort be pursued.

Statement of Authorship
All authors certified fulfillment of ICMJE authorship

criteria.

Author Disclosure
All authors declared no conflicts of interest.

Funding Source
None.

REFERENCES

1. Philippine Statistics Authority. 2022 Causes of Deaths in the
Philippines. [Internet]. January 2023 [cited 2025 Aug]. Available
from: https://psa.gov.ph/sites/default/files/attachments/crd/
pressrelease/Press%20Release_3.pdf

2. 2022 Philippine General Hospital Department of Medicine Service
Report. Unpublished.

3. Lv JC, Zhang LX. Prevalence and Disease Burden of Chronic
Kidney Disease. Adv Exp Med Biol. 2019;1165:3-15. doi:10.1007/978-
981-13-8871-2_1. PMID: 31399958.

4. Levey AS, Eckardt KU, Tsukamoto Y, Levin A, Coresh ], Rossert J, et
al. Definition and classification of chronic kidney disease: a position
statement from Kidney Disease: Improving Global Outcomes
(KDIGO). Kidney Int. 2005 Jun;67(6):2089-100. doi:10.1111/j.1523-
1755.2005.00365.x. PMID: 15882252.

5. Philippine Renal Disease Registry. Report for 2016, Version 1.
Quezon: Renal Disease Control Program (REDCOP); 2016

6.  Cheung AK, Sarnak MJ, Yan G, Berkoben M, Heyka R, Kaufman
A, et al. Cardiac diseases in maintenance hemodialysis patients:
results of the HEMO Study. Kidney Int. 2004 Jun;65(6):2380-9. doi:
10.1111/j.1523-1755.2004.00657 x. PMID: 15149351.

7. Trespalacios FC, Taylor AJ, Agodoa LY, Abbott KC. Incident acute
coronary syndromes in chronic dialysis patients in the United States.
Kidney Int. 2002 Nov;62(5):1799-805. doi:10.1046/5.1523-1755.
2002.00638.x. PMID: 12371982.

8. Lenci Marques G, Assano Stangler NH, Ferro H, Calisto J, Brehm
], Felicio Morais G, et al. Kidney Disease as Risk of In-Hospital
Mortality in Patients With Acute Coronary Syndrome. Cureus. 2021
Nov 14;13(11):19557. doi:10.7759/cureus.19557. PMID: 34917437.
PMCID: PMC8669781.

9. Cai Q, Mukku VK, Ahmad M. Coronary artery disease in patients
with chronic kidney disease: a clinical update. Curr Cardiol Rev.
2013 Nov;9(4):331-9. doi:10.2174/1573403x10666140214122234.
PMID: 24527682. PMCID: PMC3941098.

10.  Sosnov J, Lessard D, Goldberg R], Yarzebski ], Gore JM. Differential
symptoms of acute myocardial infarction in patients with kidney
disease: a community-wide perspective. Am ] Kidney Dis. 2006
Mar;47(3):378-84. d0i:10.1053/j.ajkd.2005.11.017. PMID: 16490615.

11.  Wanner C, Tonelli M; Kidney Disease: Improving Global Outcomes
Lipid Guideline Development Work Group Members. KDIGO
Clinical Practice Guideline for Lipid Management in CKD:
summary of recommendation statements and clinical approach to the
patient. Kidney Int. 2014 Jun;85(6):1303-9. doi:10.1038/ki.2014.31.
PMID: 24552851.

12. Charytan D, Kuntz RE. The exclusion of patients with chronic
kidney disease from clinical trials in coronary artery disease. Kidney
Int. 2006 Dec;70(11):2021-30. doi:10.1038/sj.ki.5001934. PMID:
17051142. PMCID: PM(C2950017.

8 ACTA MEDICA PHILIPPINA



13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

Wright RS, Reeder GS, Herzog CA, Albright RC, Williams BA,
Dvorak DL, et al. Acute myocardial infarction and renal dysfunction:
a high-risk combination. Ann Intern Med. 2002 Oct 1;137(7):
563-70. doi:10.7326/0003-4819-137-7-200210010-00007. PMID:
12353943.

Azar RR, Prpic R, Ho KK, Kiernan FJ, Shubrooks SJ Jr, Baim DS,
et al. Impact of end-stage renal disease on clinical and angiographic
outcomes after coronary stenting. Am J Cardiol. 2000 Sep 1;86(5):
485-9. doi:10.1016/50002-9149(00)00998-x. PMID: 11009262.
Huang CC, Chen JW. Contemporary Management of Coronary Artery
Disease and Acute Coronary Syndrome in Patients with Chronic
Kidney Disease and End-Stage Renal Disease. Acta Cardiol Sin.
2013 Mar;29(2):132-41. PMID: 27122697. PMCID: PMC4804775.
Miller-Hodges E, Anand A, Shah ASV, Chapman AR, Gallacher
P, Lee KK, et al. High-Sensitivity Cardiac Troponin and the Risk
Stratification of Patients With Renal Impairment Presenting
With Suspected Acute Coronary Syndrome. Circulation. 2018 Jan
30;137(5):425-435. doi:10.1161/CIRCULATIONAHA.117.030320.
PMID: 28978551. PMCID: PMC5793996.

Go AS, Chertow GM, Fan D, McCulloch CE, Hsu CY.
Chronic kidney disease and the risks of death, cardiovascular
events, and hospitalization. N Engl ] Med. 2004 Sep 23;351(13):
1296-305. doi:10.1056/NEJMo0a041031. Erratum in: N Engl ] Med.
2008;18(4):4. PMID: 15385656.

Santopinto JJ, Fox KA, Goldberg R], Budaj A, Pifiero G, Avezum
A, et al. Creatinine clearance and adverse hospital outcomes in
patients with acute coronary syndromes: findings from the global
registry of acute coronary events (GRACE). Heart. 2003 Sep;89(9):
1003-8. doi:10.1136/heart.89.9.1003. PMID: 12923009. PMCID:
PMC1767853.

Charytan D, Mauri L, Agarwal A, Servoss S, Scirica B, Kuntz
RE. The use of invasive cardiac procedures after acute myocardial
infarction in long-term dialysis patients. Am Heart J. 2006 Sep;
152(3):558-64. doi:10.1016/j.2hj.2006.02.021. PMID: 16923431.
PMCID: PMC4398776.

Holzmann M], Siddiqui AJ. Outcome of Percutaneous Coronary
Intervention During Non-ST-Segment-Elevation Myocardial
Infarction in Elderly Patients With Chronic Kidney Disease. ] Am
Heart Assoc. 2020 Jun 16;9(12):e015084. doi:10.1161/JAHA.
119.015084. PMID: 32519559. PMCID: PMC7429052.

Gurm HS, Gore JM, Anderson FA Jr, Wyman A, Fox KA, Steg PG,
et al. Comparison of acute coronary syndrome in patients receiving
versus not receiving chronic dialysis (from the Global Registry of
Acute Coronary Events [GRACE] Registry). Am ] Cardiol. 2012 Jan
1;109(1):19-25. doi:10.1016/j.amjcard.2011.07.062. PMID: 21974963.
Urban P, Mehran R, Colleran R, Angiolillo DJ, Byrne RA, Capodanno
D, et al. Defining High Bleeding Risk in Patients Undergoing
Percutaneous Coronary Intervention. Circulation. 2019 Jul
16;140(3):240-261. doi:10.1161/CIRCULATIONAHA. 119.040167.
PMID: 31116032. PMCID: PMC6636810.

Wright RS, Anderson JL, Adams CD, Bridges CR, Casey DE
Jr, Ettinger SM, et al. 2011 ACCF/AHA focused update of the
Guidelines for the Management of Patients with Unstable Angina/
Non-ST-Elevation Myocardial Infarction (updating the 2007
guideline). ] Am Coll Cardiol. 2011 May 10;57(19):1920-59.
doi:10.1016/j.jacc.2011.02.009. Erratum in: ] Am Coll Cardiol. 2011
May 10;57(19):1960. PMID: 21450428.

Chou MT, Wang JJ, Sun YM, Sheu MJ, Chu CC, Weng SF, et al.
Epidemiology and mortality among dialysis patients with acute
coronary syndrome: Taiwan National Cohort Study. Int ] Cardiol.
2013 Sep 10;167(6):2719-23. doi:10.1016/j.ijcard.2012.06.108.
PMID: 22795721.

Herzog CA, Ma JZ, Collins AJ. Comparative survival of dialysis
patients in the United States after coronary angioplasty, coronary
artery stenting, and coronary artery bypass surgery and impact of
diabetes. Circulation. 2002 Oct 22;106(17):2207-11. doi:10.1161/01.
¢ir.0000035248.71165.eb. PMID: 12390949.

Szczech LA, Reddan DN, Owen WE, Califf R, Racz M, Jones RH,
et al. Differential survival after coronary revascularization procedures

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

ACS among CKD V

among patients with renal insufficiency. Kidney Int. 2001 Jul;60(1):
292-9. doi:10.1046/1.1523-1755.2001.00799.x. PMID: 11422764.
Koyanagi T, Nishida H, Kitamura M, Endo M, Koyanagi H,
Kawaguchi M, et al. Comparison of clinical outcomes of coronary
artery bypass grafting and percutaneous transluminal coronary
angioplasty in renal dialysis patients. Ann Thorac Surg. 1996 Jun;61(6):
1793-6. doi:10.1016/0003-4975(96)00170-1. PMID: 8651786.
Wetmore JB, Tang F, Sharma A, Jones PG, Spertus JA. The
association of chronic kidney disease with the use of renin-angiotensin
system inhibitors after acute myocardial infarction. Am Heart J.
2015 Oct;170(4):735-43. doi:10.1016/j.2hj.2015.07.019. PMID:
26386797. PMCID: PMC4745905.

Evans M, Carrero JJ, Szummer K, Akerblom A, Edfors R, Spaak J,
et al. Angiotensin-Converting Enzyme Inhibitors and Angiotensin
Receptor Blockers in Myocardial Infarction Patients With Renal
Dysfunction. ] Am Coll Cardiol. 2016 Apr 12;67(14):1687-97.
doi:10.1016/j.jacc.2016.01.050. PMID: 27056774.

Bainey KR, Armstrong PW, Fonarow GC, Cannon CP, Hernandez
AF, Peterson ED, et al. Use of renin-angiotensin system blockers in
acute coronary syndromes: findings from Get With the Guidelines-
Coronary Artery Disease Program. Circ Cardiovasc Qual Outcomes.
2014 Mar;7(2):227-35.d0i:10.1161/CIRCOUTCOMES.113.000422.
PMID: 24569634.

Lucas CH, Abed R, Lopes ], Wu L, Isath A, Yue B, et al. Does
hemodialysis impact acute coronary syndrome management in end-
stage renal disease patients: a 5-year nationwide analysis. Journal
of the American College of Cardiology. 2020 Mar; 75(11):72.
doi:10.1016/50735-1097(20)30699-9.

Fox CS, Muntner P, Chen AY, Alexander KP, Roe MT, Cannon
CP, et al. Acute Coronary Treatment and Intervention Outcomes
Network registry. Use of evidence-based therapies in short-term
outcomes of ST-segment elevation myocardial infarction and non-
ST-segment elevation myocardial infarction in patients with chronic
kidney disease: a report from the National Cardiovascular Data
Acute Coronary Treatment and Intervention Outcomes Network
registry. Circulation. 2010 Jan 26;121(3):357-65. doi:10.1161/
CIRCULATIONAHA.109.865352. PMID: 20065168. PMCID:
PMC2874063.

Berger AK, Duval S, Krumholz HM. Aspirin, beta-blocker, and
angiotensin-converting enzyme inhibitor therapy in patients
with end-stage renal disease and an acute myocardial infarction.
J Am Coll Cardiol. 2003 Jul 16;42(2):201-8. doi:10.1016/50735-
1097(03)00572-2. PMID: 12875751.

Thamer M, Kaufman ]S, Zhang Y, Zhang Q, Cotter DJ, Bang
H. Predicting Early Death Among Elderly Dialysis Patients:
Development and Validation of a Risk Score to Assist Shared
Decision Making for Dialysis Initiation. Am ] Kidney Dis. 2015
Dec;66(6):1024-32. doi:10.1053/j.ajkd.2015.05.014. PMID:
26123861. PMCID: PMC4658211.

Sattar S, Ahmed N, Akhter Z, Aijaz S, Lakhani S, Malik R, et al.
In-Hospital outcomes in acute coronary syndrome patients with
concomitant severe chronic kidney disease undergoing percutaneous
coronary intervention. Pak ] Med Sci. 2019 Mar-Apr;35(2):
291-297. doi:10.12669/pjms.35.2.276. PMID: 31086503. PMCID:
PMC6500806.

Chehab O, Qannus AS, Eldirani M, Hassan H, Tamim H, Dakik
HA. Predictors of In-Hospital Mortality in Patients Admitted with
Acute Myocardial Infarction in a Developing Country. Cardiol Res.
2018 Oct;9(5):293-299. doi:10.14740/cr772w. PMID: 30344827.
PMCID: PMC6188047.

Yang HY, Ahn MJ,Jeong MH, Ahn Y, Kim Y], Cho MC,etal. Predictors
of In-Hospital Mortality in Korean Patients with Acute Myocardial
Infarction. Chonnam Med J. 2019 Jan;55(1):40-46. doi:10.4068/
¢mj.2019.55.1.40. PMID: 30740339. PMCID: PMC6351320.
Pramudyo M, Yahya AF, Martanto E, Tiksnadi BB, Karwiky G,
Rafidhinar R, et al. Predictors of In-Hospital Mortality in Patients
with Acute Coronary Syndrome in Hasan Sadikin Hospital, Bandung,
Indonesia: A Retrospective Cohort Study. Acta Med Indones. 2022
Jul;54(3):379-388. PMID: 36156467.

ACTA MEDICA PHILIPPINA 9



ACS among CKD V

39.

40.

41.

42.

43.

44,

45.

46.

47.

48.

49.

50.

51.

52.

McNamara RL, Kennedy KF, Cohen DJ, Diercks DB, Moscucci
M, Ramee S, et al. Predicting In-Hospital Mortality in Patients
With Acute Myocardial Infarction. ] Am Coll Cardiol. 2016 Aug
9;68(6):626-635. doi:10.1016/j.jacc.2016.05.049. Erratum in: J
Am Coll Cardiol. 2018 Mar 6;71(9):1060-1061. doi:10.1016/.
jacc.2018.02.004. PMID: 27491907.

Granger CB, Goldberg R], Dabbous O, Pieper KS, Eagle KA, Cannon
CP, et al. Predictors of hospital mortality in the global registry of
acute coronary events. Arch Intern Med. 2003 Oct 27;163(19):
2345-53. doi:10.1001/archinte.163.19.2345. PMID: 14581255.

Dong CH, Wang ZM, Chen SY. Neutrophil to lymphocyte ratio
predict mortality and major adverse cardiac events in acute coronary
syndrome: A systematic review and meta-analysis. Clin Biochem.
2018 Feb;52:131-136. doi:10.1016/j.clinbiochem.2017.11.008.
PMID: 29132766.

Wald R, Quinn RR, Luo J, Li P, Scales DC, Mamdani MM, et al.
Chronic dialysis and death among survivors of acute kidney injury
requiring dialysis. JAMA. 2009 Sep 16;302(11):1179-85. doi:10.1001/
jama.2009.1322. Erratum in: JAMA. 2009 Oct 14;302(14):1532.
PMID: 19755696.

Tickoo S, Bhardwaj A, Fonarow GC, Liang L, Bhatt DL, Cannon
CP. Relation Between Hospital Length of Stay and Quality of Care in
Patients With Acute Coronary Syndromes (from the American Heart
Association's Get With the Guidelines--Coronary Artery Disease
Data Set). Am ] Cardiol. 2016 Jan 15;117(2):201-5. doi:10.1016/
j-amjcard.2015.10.027. PMID: 26651452.

Tomer O, Leibowitz D, Einhorn-Cohen M, Shlomo N, Dobrecky-
Mery I, Blatt A, et al. The impact of short hospital stay on prognosis
after acute myocardial infarction: An analysis from the ACSIS
database. Clin Cardiol. 2021 Jun;44(6):748-753. doi:10.1002/
cle.23652. PMID: 34041766. PMCID: PMC8207980.

King-Shier K, Quan H, Kapral MK, Tsuyuki R, An L, Banerjee S,
et al. Acute coronary syndromes presentations and care outcomes in
white, South Asian and Chinese patients: a cohort study. BMJ Open.
2019 Mar 13;9(3):¢022479. doi:10.1136/bmjopen-2018-022479.
PMID: 30867199. PMCID: PMC6429729.

Herzog CA, Littrell K, Arko C, Frederick PD, Blaney M. Clinical
characteristics of dialysis patients with acute myocardial infarction
in the United States: a collaborative project of the United States
Renal Data System and the National Registry of Myocardial
Infarction. Circulation. 2007 Sep 25;116(13):1465-72. doi:10.1161/
CIRCULATIONAHA.107.696765. PMID: 17785621.

Kampmann JD, Heaf JG, Mogensen CB, Petersen SR, Wolff
DL, Mickley H, et al. Rate and Risk Factors of Acute Myocardial
Infarction after Debut of Chronic Kidney Disease-Results from the
KidDiCo. ] Cardiovasc Dev Dis. 2022 Nov 9;9(11):387. d0i:10.3390/
jedd9110387. PMID: 36354786. PMCID: PMC9696870.

Qi L, Liu H, Cheng L, Cui C, Chen X, Yang S, et al. Impact of
Renal Insufficiency on Prognosis of Patients with Acute Coronary
Syndrome. Int ] Gen Med. 2021 Nov 26;14:8919-8927. doi:10.2147/
IJGM.S334014. PMID: 34866933. PMCID: PM(C8633847.

Ramzan N, Zheng S, Panchal H, Leinaar E, Nwabueze C, Paul T.
Investigating The Association Between Chronic Kidney Disease and
Clinical Outcomes. [Internet] 2019 [cited 2025 Aug]. Available from:
http://works.bepress.com/edward-leinaar/23/

Pei ], Wang X, Xing Z, Chen P,Su W, Deng S, et al. Association between
admission systolic blood pressure and major adverse cardiovascular
events in patients with acute myocardial infarction. PLoS One.
2020 Jun 19;15(6):¢0234935. doi:10.1371/journal.pone.0234935.
PMID: 32559257. PMCID: PMC7304596.

Epstein M. Hyperkalemia constitutes a constraint for implementing
renin-angiotensin-aldosterone inhibition: the widening gap between
mandated treatment guidelines and the real-world clinical arena.
Kidney Int Suppl (2011). 2016 Apr;6(1):20-28. doi:10.1016/j.kisu.
2016.01.004. PMID: 30675416. PMCID: PMC6340904.

Byrne RA, Rossello X, Coughlan JJ, Barbato E, Berry C, Chieffo
A, et al. 2023 ESC Guidelines for the management of acute
coronary syndromes. Eur Heart J. 2023 Oct 12;44(38):3720-3826.

53.

54.

55.

56.

57.

58.

59.

60.

61.

62.

63.

64.

65.

66.

doi:10.1093/curheartj/ehad191. Erratum in: Eur Heart ]. 2024
Apr 1;45(13):1145. d0i:10.1093/eurheartj/chad870. PMID: 37622654.
Zeitouni M, Sabouret P, Kerneis M, Silvain J, Collet JP, Bruckert E,
et al. 2019 ESC/EAS Guidelines for management of dyslipidaemia:
strengths and limitations. Eur Heart ] Cardiovasc Pharmacother. 2021
Jul 23;7(4):324-333. doi:10.1093/chjcvp/pvaa077. PMID: 32652000.
Reiss AB, Miyawaki N, Moon J, Kasselman L], Voloshyna I, D'Avino
R Jr, et al. CKD, arterial calcification, atherosclerosis and bone
health: Inter-relationships and controversies. Atherosclerosis. 2018
Nov;278:49-59. doi:10.1016/j.atherosclerosis.2018.08.046. PMID:
30253289.

Stucchi M, Cantoni S, Piccinelli E, Savonitto S, Morici N. Anemia
and acute coronary syndrome: current perspectives. Vasc Health Risk
Manag. 2018 May 30;14:109-118. doi:10.2147/VHRM.S140951.
PMID: 29881284. PMCID: PMC5985790.

Su G, Zhang Y, Xiao R, Zhang T, Gong B. Systemic immune-
inflammation index as a promising predictor of mortality in
patients with acute coronary syndrome: a real-world study. ] Int
Med Res. 2021 May;49(5):3000605211016274. doi:10.1177/
03000605211016274. PMID: 34034539. PMCID: PM(C8161892.
Kim SJ, Oh HJ, Yoo DE, Shin DH, Lee MJ, Kim HR, et al.
Electrocardiographic left ventricular hypertrophy and outcome in
hemodialysis patients. PLoS One. 2012;7(4):e35534. doi:10.1371/
journal.pone.0035534. PMID: 22530043. PMCID: PMC3328457.
Chou CY, Wang CCN, Chiang HY, Huang CF, Hsiao YL, Sun CH,
et al. Cardiothoracic ratio values and trajectories are associated with
risk of requiring dialysis and mortality in chronic kidney disease.
Commun Med (Lond). 2023 Feb 7;3(1):19. doi:10.1038/543856-
023-00241-9. PMID: 36750687. PMCID: PMC9905092.

Cicala S, de Simone G, Roman MJ, Best LG, Lee ET, Wang W, et al.
Prevalence and prognostic significance of wall-motion abnormalities
in adults without clinically recognized cardiovascular disease:
the Strong Heart Study. Circulation. 2007 Jul 10;116(2):143-50.
doi:10.1161/CIRCULATIONAHA.106.652149. PMID: 17576870.
Wu IW, Hung M], Chen YC, Hsu HJ, Cherng W], Chang C]J, et
al. Ventricular function and all-cause mortality in chronic kidney
disease patients with angiographic coronary artery disease. ] Nephrol.
2010 Mar-Apr;23(2):181-8. PMID: 20119930.

Na KY, Kim CW, Song YR, Chin HJ, Chaec DW. The association
between kidney function, coronary artery disease, and clinical outcome
in patients undergoing coronary angiography. ] Korean Med Sci.
2009 Jan;24 Suppl(Suppl 1):587-94. doi:10.3346/jkms.2009.24.51.
S87.PMID: 19194569. PMCID: PMC2633199.

Diising P, Zietzer A, Goody PR, Hosen MR, Kurts C, Nickenig G, et
al. Vascular pathologies in chronic kidney disease: pathophysiological
mechanisms and novel therapeutic approaches. ] Mol Med (Berl).
2021 Mar;99(3):335-348. doi:10.1007/500109-021-02037-7. PMID:
33481059. PMCID: PMC7900031.

Anandh, U, Bannur, S, Gadepalli, R. Coronary Anatomy in Chronic
Kidney Disease: A prospective Angiographic Evaluation. Kidney
International Reports (2023) 8, S1-5S473. doi:10.1016/j.¢kir.2023.
02.317.

Nikus KC, Eskola MJ, Virtanen VK, Harju ], Huhtala H, Mikkelsson
J, et al. Mortality of patients with acute coronary syndromes still
remains high: a follow-up study of 1188 consecutive patients
admitted to a university hospital. Ann Med. 2007;39(1):63-71.
doi:10.1080/08037060600997534. PMID: 17364452.

Shi W, Fan X, Yang J, Ni L, Su S, Yu M, et al. In-hospital
gastrointestinal bleeding in patients with acute myocardial infarction:
incidence, outcomes and risk factors analysis from China Acute
Myocardial Infarction Registry. BMJ Open. 2021 Sep 7;11(9):¢044117.
doi:10.1136/bmjopen-2020-044117. PMID: 34493500. PMCID:
PMC8424832.

Rymer JA, Kaltenbach LA, Doll JA, Messenger JC, Peterson ED,
Wang TY. Safety of Dual-Antiplatelet Therapy After Myocardial
Infarction Among Patients With Chronic Kidney Disease. ] Am Heart
Assoc. 2019 May 21;8(10):¢012236. doi:10.1161/JAHA.119.012236.
PMID: 31070112. PMCID: PMC6585341.

10

ACTA MEDICA PHILIPPINA



