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ABSTRACT

Background: Acute Kidney Injury (AKI) is a significant concern in patients with Acute Coronary Syndromes (ACS), including
both ST Elevation Myocardial Infarction (STEMI) and Non-ST Elevation Myocardial Infarction (NSTEMI), due to its association
with increased in-hospital mortality. Despite its critical impact, existing data on AKI in ACS patients is limited and often lacks
local context. This study addresses this gap by investigating the frequency of AKI in myocardial infarction patients and its
relationship with in-hospital mortality, providing valuable insights for local healthcare practices and patient management
strategies.

Objective: To determine frequency of AKI in patients with ACS and to compare in-hospital mortality in patients of ACS with
versus without AKI.

Settings: Cardiology Department, Shaikh Zayed Hospital Lahore

Duration: Nine months w.e.f 01-Jan to 30-Sept, 2021

Methodology: The study encompassed one hundred seventy (170) patients with various forms of ACS, such as STEMI and
non-NSTEMI. Demographic were noted after taking informed written consents. The patients underwent required lab tests and
data was recorded. Two groups were assimilated as group A (non-AKI group) and group B (AKI group). In hospital mortality was
noted and compared between the groups using SPSS version 21.

Results: In this study, AKI was found in 24.7% of patients with myocardial infarction. Group A, comprising 128 patients without
AKI, had a mean age of 61.62 + 10.19 years, while Group B, with 42 AKI patients, had a mean age of 62.18+9.94 years, with no
significant age difference (p=0.651). Gender distribution showed 70.3% of Group A patients were male, versus 80.9% in Group
B, though this difference was insignificant (p=0.210). BMI distribution was also similar across groups, with no significant
difference (p=0.321). Hemoglobin levels were significantly lower in Group B (131.6 + 25.04 g/L) compared to Group A (141.9 +
18.41 g/L, p=0.001). Serum creatinine was notably higher in Group B (188.07 + 85.94 umol/L) compared to Group A (101.91 +
30.84 ymol/L, p=0.001). Group B also had lower ejection fraction and reduced glomerular filtration rate. The in-hospital mortality
rate was significantly high in Group B (26.1%) compared to Group A (4.7%), p<0.05.

Conclusion: In this study, patients with AKI had significantly higher in-hospital mortality compared to those without AKI. This
disparity, coupled with lower hemoglobin levels, elevated serum creatinine, higher triglycerides, reduced ejection fraction, and
diminished baseline glomerular filtration rate in Group B, underscores the severe impact of AKI on patient survival and highlights

the critical need for proactive management of kidney function in myocardial infarction cases.
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INTRODUCTION

Acute Kidney Injury (AKI) is a severe and complex condition
defined by an increase in serum creatinine of at least 0.3 mg/dL
within 48 hours or a rise of 1.5 times the baseline over a week.
Additionally, urine output is less than 0.5 mL/kg/hour for six
consecutive hours. The range of severity can vary from a slight
increase in serum creatinine levels to complete renal failure
requiring dialysis.1 Among the most severe manifestations of AKl is
Cardiorenal Syndrome (CRS) type 1, which is marked by a rapid
deterioration in heart function leading to or worsening kidney
dysfunction. This condition typically arises from ACS and is
associated with extended hospital stays and higher mortality
rates.? Research shows that AKI occurs in about 20% of patients
with ACS and is a significant indicator of adverse cardiovascular
outcomes.**

In cases of STEMI and NSTEMI, AKI often results from
systemic hypoperfusion, which leads to kidney ischemia. This
impaired heart function hampers effective blood circulation,
contributing to renal damage. Additionally, factors such as
hyperglycemia, increased sympathetic nervous  activity,
neurohumoral  activation, nephrotoxic  medications, and
hypovolemia further exacerbate AKI.>® Key risk factors for
developing AKI include diabetes mellitus, anemia, older age,
dehydration, and pre-existing chronic kidney disease.”®

Surprisingly, AKI has bene overlooked in the context of ACS.
While these resources address rarer complications like Dressler’s
syndrome or papillary muscle rupture, AKI, a condition with an
incidence rate as high as 30% receives comparatively little

attention. This lack of focus is significant given the high prevalence
and serious consequences of AKI.%"

Furthermore, many patients who experience AKI do not
receive follow-up care after their hospital discharge, underscoring
the need for more research into the early identification of those at
high risk of renal impairment. Such research is crucial for
improving patient outcomes. In particular, there is a lack of studies
investigating the incidence of AKI among patients with ACS in
Pakistan, where the population characteristics may differ from
those in developed nations. This highlights the necessity of
conducting research tailored to the Pakistani context to better
understand and address AKI among these patients."""?

Mezhonov et al. (2021) found in-hospital mortality was
significantly less in patients without AKI than with AKI (4.7% vs.
20.0%; p-value=0.001)."® Similarly, Moriyama et al. reported
significantly less mortality in ACS patients without AKI than with
AKI (3.0% vs. 25.0%; p<0.001)." However, there is no local study.
Therefore, this study aimed to investigate the prevalence of AKI
among ACS patients in Pakistan to compare in hospital mortality in
such patients from non AKI patients. By addressing this research
gap, the study will provide critical insights that could enhance
patient management and outcomes in this specific demographic.

METHODOLOGY

The study encompassed one hundred fifty (170)" patients with
ACS, such as STEMI and non-NSTEMI. Exclusions were made for
individuals with known cancers, liver disorders, autoimmune
conditions, or infections. Additionally, patients with kidney
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transplantation, chronic kidney disease, or dialysis were excluded.
Demographic were noted after taking informed written consents.
The patients underwent required lab tests and data was recorded.
Renal function was evaluated within 30 minutes of presentation
and after 72 hours of admission. AKI was identified by a rise in
serum creatinine levels from baseline of at least 0.5 mg/dL. Two
groups were assimilated as group A (non-AKI group) and group B
(AKI group). In hospital mortality was noted and compared
between the groups. Data analysis was conducted using SPSS
version 21. Numerical data are shown as mean # standard
deviation, whereas categorical data are expressed as frequency
and percentage. The chi-square test was used to compare the
rates of in-hospital mortality, with a p-value of <0.05 indicating
statistical significance.

RESULTS

In this study, frequency of AKI was 24.7%, group A (n=128),
consisting of patients without AKI, had a mean age of 61.62 +
10.19 years. Group B (n=42), comprising patients with AKI, had a
mean age of 62.18 + 9.94 years, with a p-value of 0.651 indicating
no significant difference between the two groups in terms of age.
Regarding gender distribution, 70.3% of Group A patients were
male, compared to 80.9% in Group B; however, this difference was
insignificant (p=0.134). In terms of body mass index (BMI), 23.4%
of Group A patients were classified as normal weight, 53.1% as
overweight, and 23.4% as obese. In Group B, 28.5% were normal
weight, 50.0% were overweight, and 21.5% were obese, with no
significant difference observed between the groups (p=0.175).
Lastly, 70.8% of patients in Group A were diagnosed with STEMI,
while 29.2% had non-STEMI. In Group B, 70.3% were diagnosed
with STEMI and 29.7% with non-STEMI, with a p-value of 0.558
showing no significant difference in diagnosis between the groups.
Data is given in table 1.0.

In this study, Group A had a hemoglobin level of 141.9 %
18.41 g/L, significantly higher than the 131.6 + 25.04 g/L observed
in Group B (n=37) with AKI (p=0.001). Total cholesterol levels were
4.77 £ 1.29 mmol/L in Group A and 4.49 * 1.42 mmol/L in Group
B, with no significant difference (p=0.154). Serum creatinine levels
at admission were markedly elevated in Group B (188.07 + 85.94
pmol/L) compared to Group A (101.91 + 30.84 uymol/L), with a p-
value of 0.001 indicating a significant difference. Triglyceride levels
were higher in Group B (1.81 £ 0.67 mmol/L) compared to Group A
(1.47 £ 0.64 mmol/L), with a p-value of 0.038. In-hospital ejection
fraction (EF) was lower in Group B (46.99 + 7.33%) than in Group
A (51.44 + 7.02%), with a p-value of 0.001. Additionally, the
baseline glomerular filtration rate (GFR) was significantly reduced
in Group B (40.21 + 22.16 mL/minute/1.73 m?) compared to Group
A (63.02 £ 21.87 mL/minute/1.73 m?2), with a p-value of 0.001. Data
is given in Table 2.

In this study, the rate of in-hospital mortality was significantly
higher in Group B (n=42), with 26.1% of patients experiencing
mortality compared to just 4.7% in Group A (n=128), yielding a p-
value of less than 0.05. Data is given in Table 3.0.

Table 1.0: Baseline Characteristics of Study Sample

Group A n=128 Group B n=42 p-value
(Non-AKIl) (AKI)
Age (years) 61.62+10.19 62.18+9.94 0.651
Gender
* Male 90 (70.3%) 34 (80.9%) 0.210
e Female 38 (29.7%) 8(19.1%) )
BMI
o Normal 30 (23.4%) 12 (28.5%)
* Overweight 68 (53.1%) 21 (50.0%) 0.321
e Obese 30 (23.4%) 9(21.5%)
Diagnosis
o STEMI 90 (70.3%) 31(73.1%) 0558
e Non-STEMI 38 (29.7%) 11 (26.9%) )

Independent sample t test & Chi Square test, p-value<0.05 was taken as
significant.

Table 2.0: Comparison of Lab Findings between the Groups

Variable Group A Group B P-value
Hemoglobin (g/L) 141.9+18.41 131.6+25.04 0.001
Total cholesterol 4.77£1.29 4.49:1.42 0.154

(mmol/L)

Serum creatinine

(umol/L) at Admission 101.91+30.84

188.07+85.94 | 0.001

Triglycerides (mmol/L) 1.47+0.64 1.81+0.67 0.038
In-hospital EF (%) 51.44%7.02 46.99:733 | 0.001
Baseline GFR 63.0221.87 4021£22.16 | 0.001

(mL/minute/1.73 m?)

Independent sample t test, p-value<0.05 was taken as significant.

Table 3.0: Frequency of In-hospital Mortality and Comparison between the
roups

) Grou A | Grou B -value
Variable (n=12pS) (n=42p) P
In-hospital Mortality
e Yes 6 (4.7%) 11 (26.1%) <0.05
* No 124 (95.3%) 31 (73.8%) )

Chi-Square test, observed difference was significant with p-vaule<0.05.

DISCUSSION

The frequency of AKI in patients with Acute STEMI and NSTEMI is
a critical concern, given its impact on in-hospital mortality.''®
Despite existing literature highlighting the association between AKI
and increased mortality, there remains controversy over the extent
and consistency of this relationship.™" This study aims to clarify
these discrepancies by examining AKI rates and their influence on
survival outcomes, addressing the need for clearer guidelines and
targeted management strategies.

This study compared patients with and without AKI to
explore its impact on in-hospital mortality. Group A (n=128),
without AKI, had a mean age of 61.62 + 10.19 years, while Group
B (n=42), with AKI, had a mean age of 62.18 + 9.94 years, with no
significant age difference (p=0.651) with frequency of AKI to be
24.7%. Overall frequency of AKI in this study was 24.7%. Marbach
et al."” reported an AKI frequency of 21.5% among Canadian
patients, while Chen et al."® observed a rate of 19.9% in China.
Mezhonov et al." found a frequency of 20.5% in Russian patients.
These findings reflect a consistent global prevalence of AKI across
diverse populations.

Notably, Group B had significantly lower hemoglobin (131.6
+ 25.04 g/L vs. 1419 % 18.41 g/L, p=0.001), higher serum
creatinine (188.07 + 85.94 ymol/L vs. 101.91 £ 30.84 pmol/L,
p=0.001), elevated triglycerides (1.81 + 0.67 mmol/L vs. 1.47 +
0.64 mmol/L, p=0.038), lower ejection fraction (46.99 + 7.33% vs.
51.44 = 7.02%, p=0.001), and reduced glomerular filtration rate
(40.21 + 2216 mL/minute/1.73 m? vs. 63.02 + 21.87
mL/minute/1.73 m?, p=0.001).

In-hospital mortality was significantly higher in Group B
(26.1%) compared to Group A (4.7%, p<0.05). Our findings align
with those of Mezhonov et al.™ who reported a markedly higher in-
hospital mortality rate in Russian acute STEMI patients with AKI
compared to those without (20.0% vs. 4.7%, p=0.001). Similarly,
Moriyama et al. found a significant disparity in Japan, with in-
hospital mortality rates of 25.0% for AKI patients versus 3.0% for
non-AK| patients (p<0.001). Shacham et al.” also observed a
notable difference in Israel, where AKI patients had a 13.4%
mortality rate compared to 2.4% for those without AKI (p=0.001). In
Denmark, El-Ahmadi et al.? reported a comparable difference with
13.5% mortality in AKI patients versus 4.5% in those without
(p=0.001). These studies -collectively underscore the strong
association between AKI and increased in-hospital mortality across
different populations.

CONCLUSION

In this study, patients with AKI experienced significantly higher in-
hospital mortality (26.1%) compared to those without AKI, who had
a mortality rate of just 4.7%. This disparity, coupled with lower
hemoglobin levels, elevated serum creatinine, higher triglycerides,
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reduced ejection fraction, and diminished baseline glomerular
filtration rate in Group B, underscores the severe impact of AKI on
patient survival and highlights the critical need for proactive
management of kidney function in myocardial infarction cases.

Limitations & Recommendations

This study's strengths lie in its comprehensive data on the
significant impact of AKI on in-hospital mortality among myocardial
infarction patients, aligning with similar findings globally and
enhancing the generalizability of its results. However, the study's
observational design limits causal inferences, and its single-center
focus may affect the broader applicability of its findings. Future
research should aim to validate these results through longitudinal
and multi-center studies, explore effective AKI management
strategies, and investigate potential interventions to improve
patient outcomes in high-risk populations.
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