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In-hospital prognostic value of on admission creatinine clearance

in patients with acute coronary syndrome
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Abstract

Objective: To find out association between creatinine clearance rate (CCR) and in-hospital outcome of acute
coronary syndrome (ACS).

Methodology: This prospective observational study was carried on 100 patients with acute coronary syndrome,
in Coronary Care Unit (CCU) of BIRDEM General Hospital, Shahbag, Dhaka, over a period of six months from
July 1, 2012 to December 31, 2012.

Results: Subjects were divided into three groups (A:CCR>60,B :CCR-30-60and C:CCR<30) depending on their
CCR (ml/min). Mean creatinine clearance rate was 56.15 (£29.57) ml/min and mean serum creatinine level was
3.68 (£2.59) mg/dl. Among 20 patients of Group A subjects 15(75%) were discharged in a stable condition.
2(10%) and 3(15%) patients developed isolated left ventricular failure (LVF) and isolated hypotension
respectively. No patient died in this group and none of them developed any bleeding episode
(epistaxis,melaena,haematemesis, haematochezia or per vaginal bleeding etc), sepsis or multi-organ dysfunction
syndrome (MODS). Among 35 patients of Group B subjects 8(22.8%) were discharged in a stable condition.
9(25.7%) and 6(17.1%) patients developed isolated LVF and isolated hypotension respectively. 2(5.7%) patients
died in this group and 7(20%), 2(5.7%),1(2.8%) patients developed bleeding episode, sepsis and MODS
respectively. Among 45 patients of Group C subjects 3(6.6%) were discharged in a stable condition. 12(26.7%)
and 8(17.7%) patients developed only LVF and only hypotension respectively . 4(8.8%) patients died in this
group during their hospital stay and 11(24.4%), 3(6.6%) and 4(8.8%) patients developed bleeding episode,
sepsis and MODS respectively. ANOVA test suggested that decreased creatinine clearance rate was significantly
related to poor clinical outcome(P<0.05).

Conclusion: This study showed that decreased creatinine clearance is directly related to poor outcome of acute
coronary syndrome. So subjects with ACS should be closely monitored for decreased creatinine clearance rate to
avoid life threatening complications. And subjects with renal impairment suffering from ACS should be closely
observed as patients with decreased CCR has poor clinical outcome.

Introduction clinical symptoms caused by acute myocardial ischemia.'?

Acute coronary syndrome (ACS) refers to a constellation of
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ACS encompasses acute myocardial infarction (MI) [both
ST-elevation  myocardial infarction (STEMI) and
non—ST-elevation myocardial infarction (NSTEMI)] and
unstable angina (UA). Acute MI is defined as rise of cardiac
biomarkers with at least one of the following: ischemic cardiac
pain, ECG changes indicative of new ischemia (ST-T change
or appearance of new bundle branch block), development of
pathological Q waves, imaging evidence of new loss of viable
myocardium or new regional wall motion abnormality.UA is
diagnosed on the basis of any one of the following criteria: rest
angina, new-onset angina, and increasing angina (increasing in
intensity, duration, and/or frequency).?

Many studies have demonstrated that renal insufficiency is an
independent risk factor for cardiovascular morbidity and for
all-cause as well as cardiovascular death in both the general
population and patients with cardiovascular disease.* In
particular, recent studies have shown that any stage of renal
dysfunction (mild to severe) is an independent risk factor for
short- and long-term morbidity among patients with MI, even
after administration of fibrinolytics.*” However, there are
limited data about this relationship in patients presenting with
non-ST-segment-elevation MI and unstable angina.®
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Epidemiological studies and clinical trials shows that renal
function can be measured by serum creatinine, blood urea
nitrogen, and glomerular filtration rate (GFR) or estimated
creatinine clearance (CCR).** Renal damage is detectable in its
early stages through the use of serum creatinine, but it has
significant age & sex variation. But CCR can usually detect the
real scenario of renal status to some extent.'* Glomerular
filtration rate (GFR) accurately expresses the renal function.
Though GFR is considered the gold standard to detect the real
scenario of renal status but CCR can reflect the renal function
like GFR and it is easier to calculate in lab and can be calculated
by different formula.''® The most commonly used one is: age
and gender based algorithms, such as the Cockcroft-Gault
formula, which has been applied to improve the accuracy of
serum creatinine measures. The formula is as follows:

CCR (ml/min) = [140-age (years) x weight (kg)]/ serum creatinine
(mg/dl) x 72]. The result is multiplied by 0.85 for women.

The most common cause of death in patients with impaired
renal function is ischemic heart disease (IHD).'* Although it is
not possible to asses clinically, the impact of impaired renal
function on ACS, but studies have found significant
association between impaired renal function and mortality
and morbidly of ACS. Several reports suggested that severe
renal disease is a significant independent predictor of
cardiovascular event.'®?!

Data regarding in-hospital morbidity and mortality of patients
with ACS with decreased CCR are limited globally and very
limited in our country. So, this study aims to determine the
relationship between the CCR at the time of in-patient
admission and the in-hospital outcome of patients with ACS.

Materials and Methods

This prospective observational study was carried out on 100
consecutive subjects aged 40-66 years suffering from ACS in
CCU of BIRDEM General Hospital, irrespective of
preadmission CCR and renal function status. The primary
objective of this study was to find out association between
CCR and in-hospital outcome of ACS and secondary

objectives are to observe the level of creatinine clearance rate
in study subjects, to observe the in-hospital outcome of the
patients in different stages of CCR. We included all patients
admitted into CCU with diagnoses of ACS. We excluded the
subjects with old myocardial infarction, stable coronary artery
disease, acquired valvular heart disease, congenital heart
disease. Patient who had diagnostic dilemma about ACS, who
refused to be included in the study, patients below 18 years and
known psychiatric patients were also excluded from the study.
The objective of the study was discussed in details with the
patients or their attendants before their decision to willingly
enroll into the study. Clinical examination, relevant
laboratory tests, X-ray chest, electrocardiogram (ECG) and
2D-echocardiogram  with color doppler were done.
Demographic information like age and gender were
prospectively recorded. Past medical and clinical history by
prior medical records were obtained and were substantiated if
available before conduction of the study.

All subject under the study (n=100) were divided into three
groups depending on their CCR (ml/min): Group A( CCR> 60
ml/min), group B (CCR 30-60 ml/min) and group C (CCR
<30 ml/min). 20% belonged to group A, 35% belonged to
group B and 45% belonged to group C. All the relevant
collected data were compiled on a master data sheet.
Proportion of the findings was expressed as percentage and
analysis were done using SPSS for windows version 17.0. P
value was calculated using ANOVA test and considered to be
significant when it was <0.05. All patients were followed up
until discharge home or transfer to in-patient unit. None of the
study subjects stayed in CCU for more than 28 days.

Prior to the commencement of the study permission was
obtained from Ethical Review Board of BIRDEM Academy.
Informed consent was obtained from each patient or his/her
legal guardian.

Results

Age of study subjects ranged from 47 to 64 years with mean age
0f 59.91 years with standard deviation of mean (SD) + 6.68 years.

Table I : shows distribution of the study subjects of different CCR groups (A, B, C) according to age.

Age groups of Group A Group B Group C p- value
the study subjects CCR>60 ml/min CCR=30-60 ml/min CCR<30 ml/min

in years No. of Subject % No. of Subject % No. of Subject %

49 and below 04 20 10 28 04 08 0.576
50-59 07 35 17 48 23 51 0.143
60 and above 09 45 08 22 18 40 0.632

In our study population 64% subjects were male and 36% were female. No significant association between sex and outcome of

ACS was observed.

Table II : shows distribution of different risk factors in all CCR groups and no significant association was observed among the groups.

Risk factors Group A Group B Group C p- value
CCR>60 ml/min CCR=30-60 ml/min CCR<30 ml/min
No. of Subject %  No. of Subject % No. of Subject %
Hypertension (n=64) 13 65 22 63 29 64 0.75
Smoking(n=61) 12 60 22 62 27 60 0.91
Dyslipidemia(n=51) 10 50 18 51 23 51 0.56
Diabetes mellitus(n=46) 09 45 17 48 20 44 0.84
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Table III : shows distribution of clinical findings (anemia, basal crepitations in lungs and fever) among different CCR groups.

Clinical findings Group A Group B Group C p- value
CCR>60 ml/min CCR=30-60 ml/min CCR<30 ml/min

No. of Subject %  No. of Subject % No. of Subject %
Anemia (n=23) 02 10 04 11 17 37 0.001
Bilateral basal crepitation (n=23) 02 10 09 25 12 26 0.032
Fever (n=10) 00 00 02 06 08 17 0.039
Table IV : shows outcome of the study subjects in different CCR groups
Outcome of the Group A Group B Group C p- value
study subjects CCR>60 ml/min CCR=30-60 ml/min CCR<30 ml/min

No. of Subject %  No. of Subject % No. of Subject %
Stable(n=26) 15 75 8 22.8 3 6.6 0.022
LVF(n=23) 2 10 9 25.7 12 26.7 0.01
Hypotension(n=17) 3 15 6 17.1 8 17.7 0.001
Bleeding(n=18) 0 0 7 20 11 24.4 0.041
Sepsis(n=5) 0 0 2 5.7 3 6.6 0.001
MODS* (n=5) 0 0 1 2.8 4 8.8 0.001
Death(n=6) 0 0 2 5.7 4 8.8 0.001
Total no. of subjects (100) 20 35 45

*multiple organ dysfunction syndrome

Discussion

It is well known that cardiovascular disease especially
coronary heart disease has become number one cause of death
and disability in 21st century. With the improvement of
people's life style, coronary artery disease has become a major
cardiovascular morbidity among elderly people. Acute
coronary syndrome has higher incidence of acute and severe
symptoms, poor prognosis and high mortality compared with
other types of heart disease and has become a serious threat to
health of population.®?

Our study indicates that age has no relationship with severity
of kidney function (Table I). And this distribution is similar to
other studies'* > found in medical literature.

Jurkovitz et al.** suggested that high-risk patients of ACS
could be identified by the presence of diabetes mellitus and
hypertension and that a substantial decline in GFR mainly
occurs in subjects with a baseline GFR < 30 ml/min per 1.73
m?  Our study subjects had hypertension (64%),
dyslipidaemia (51%) and diabetes mellitus (46%) as
pre-existing risk factors of ACS (Table II). Sixty one percent
subjects were smokers. No significant difference was
observed among the three groups.

Jurkovitz et al.?* studied a prospective cohort of 13,329
middle-aged individuals without prior coronary heart disease.
The authors demonstrated that patients with anemia
(hemoglobin [Hgb] < 13 g/dl in men and Hgb < 12 g/dl in
women) and elevated baseline SCr (>1.2 mg/dl for women
and >1.5 mg/dl for men) had a 2.7-fold greater risk of AMI or
death due to coronary heart disease compared with patients
with normal serum creatinine. In our study twenty three
percent subjects were anaemic. 23% subjects had bilateral

basal crepitation. Fever was present in 10% subjects.
Anaemia, bilateral basal crepitation and fever were more
prevalent in group C. Significant difference was observed
among the three groups (Table III). Wright et al.*, Gibson et
al.” and Wannamethee et al.’ also observed the similar
presentations of ACS subjects.

A comparative study by Suwaidi et al.” reported that renal
dysfunction was associated with higher early risk of death or
nonfatal AMI regardless of ST elevation status compared with
patients with normal renal function. Another prospective
multicenter study, GRACE?® study (Global Registry of Acute
Coronary Events), analyzed 11,774 patients with STEMI,
non-STEMI, and unstable angina and claimed that comparing
with patients with normal or mildly impaired renal function,
admission CrCL was independently associated with death;
with an adjusted hazard ratio (AHR) of 3.71 for severe renal
dysfunction and 2.09 for moderate renal dysfunction.
Mielniczuk et al.?’” studied 4178 patients with non-ST
elevation ACS or STEMI from the A to Z trial and revealed
impaired admission GFRs (CrCL < 60 ml/min) were
associated with a higher mortality after adjusting for baseline
levels of highly sensitive C-reactive protein. Similar study by
Cardarelli et al.”® claimed that severe renal dysfunction was
associated with higher rates of death compared with normal
renal function. Gibson et al.” studied 13,307 patients and found
impaired GFRs were associated with a poorer outcome in ACS
subjects compared with maintained GFRs. Shlipak et al.®
evaluated 130,099 elderly patients with acute myocardial
infarction (AMI).The authors observed that mild (admission
serum creatinine between 1.5 and 2.4 mg/dl) or moderate
(admission serum creatinine between 2.5 and 3.9 mg/dl) renal
dysfunction were independent risk factors for death. At a

5



Bangladesh Crit Care J March 2015; 3 (1): 3-6

1-month follow-up, the AHR for death was 1.68 for mild and
2.35 for moderate renal dysfunction compared with patients
without CKD. Our study also observed significant difference
in outcome among three different groups (Table IV). So we
can assume that decreased creatinine clearance rate in subjects
with ACS might increase in-hospital morbidity and mortality
keeping in mind that creatinine clearance rate is not the only
indicator of in -hospital outcome in subjects with ACS.

Our study was not without limitations. The sample size of the
population was significantly small (n=100) compared to
different international studies. Our study period was only for
6 months involving only one centre.

We can conclude that not only severe type ,but also mild to
moderate renal insufficiency are independent predictors of
in-hospital morbidity and mortality in patients hospitalized
with ACS. Subjects with ACS should be closely monitored for
decreasing creatinine clearance rate to avoid life threatening
complications. Also subjects with renal impairment suffering
from ACS should be closely observed because decreased
CCR has poor clinical outcome. We recommend further study
involving larger patient population across multiple centres to
establish our conclusion.
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