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Abstract

plication of acute myocardial infarction (AMI). It has high short-
Background: Acute kidney injury (AKI) is a serious and fatal com
and long-term mortality rates and a poor prognosis but is potentially preventable. However, the current incidence, risk factors, and
outcomes of AKI in the Chinese population are not well understood and would serve the first step to identify high-risk patients who
could receive preventative care.
Methods: The medical data of 1124 hospitalized patients diagnosed with AMI from October 2013 to September 2015 were
reviewed. AKI was defined according to the 2012 Kidney Disease Improving Global Outcomes criteria. All the patients were divided into
either the AKI group or the non-AKI group. A univariate comparison analysis was performed to identify possible risk factors associated
with AKI. A multiple logistic regression analysis was used to identify the independent risk factors for AKI in patients with AMI.
Results:Overall, the incidence of AKI was 26.0%. Themortality rate of the AKI groupwas 20.5%, and the mortality rate of the non-
AKI group was 0.6% (P < 0.001). Logistic regression analysis showed that the independent risk factors for AKI in patients with
AMI included: age (>60 years old) (odds ratio [OR] 1.04, 95% confidence interval [CI] 1.02–1.05, P = 0.000), hypertension (OR
2.51, 95% CI 1.62–3.87, P = 0.000), chronic kidney disease (OR 3.52, 95% CI 2.01–6.16, P = 0.000), Killip class ≥3 (OR 5.22,
95% CI 3.07–8.87, P = 0.000), extensive anterior myocardial infarction (OR 3.02, 95% CI 1.85–4.93, P = 0.000), use of
furosemide (OR 1.02, 95% CI 1.02–1.03, P = 0.000), non-use of angiotensin-converting enzyme inhibitors/angiotensin receptor
blocker (OR 1.58, 95% CI 1.04–2.40, P = 0.032). These factors provided an accurate tool to identify patients at high risk of
developing AKI.
Conclusions: Approximately 26.0% of patients undergoing AMI developed AKI, and the development of AKI was strongly
correlated with in-hospital mortality. The risk factors for AKI in patients with AMI were determined to help identify high-risk
patients and make appropriate clinical decisions.
Keywords: Acute myocardial infarction; Acute kidney injury; Risk factor
Introduction Acute myocardial infarction (AMI) is one of the critical
conditions that triggers AKI. This is in part due to the
Acute kidney injury (AKI) is a complex disorder that
can be triggered by a variety of medical conditions and
is generally associated with a poor prognosis. In the past
decades, the morbidity of AKI has increased from
3/1000 to 5/1000 in the United States.[1] The situation is
equally serious in China; our cross-sectional study
indicated that in 2013 alone, there were 1.4 to
2.9 million patients diagnosed with AKI, which result
in an estimated medical cost of 13 billion US dollars.[2]

In addition, both studies correlated AKI with significant
in-hospital mortality.[1,2]
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existence of comorbid factors, hemodynamic instability,
and the use of medicines with kidney toxicity. Studies
indicated that the incidence of AKI ranged from 7.1% to
29.3% during hospitalization in patients with AMI.[3-5]

Moreover, when AMI was complicated by cardiogenic
shock, the occurrence of AKI reached more than 50%.[6]

Among patients with AMI, those with AKI had a 20- to 40-
fold higher mortality rate in comparison to the one without
AKI. Patients with AKI also had more long-term
complications, including recurrent AMI, heart failure,
chronic kidney disease progression, and long-term
mortality.[2-5] Nevertheless, the morbidity of, the risk
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factors for, and the consequences of AKI in patients with
AMI have not been fully understood.

Protocol

Chinese Medical Journal 2019;132(14) www.cmj.org
Moreover, the diagnostic criteria for AKI are still evolving.
The current criteria include the Risk Injury Failure Loss
End-Stage Renal Disease definition created in 2004 by the
Acute Dialysis Quality Initiative group, the Acute Kidney
Injury Network (AKIN) criteria devised in 2007, and the
Kidney Disease Improving Global Outcomes (KDIGO)
Clinical Practice Guidelines for AKI developed 2012.[7]

Due to the lack of a unified definition, hospitals in various
countries define AKI according to different standards,
which have led to a lower reproducibility in AMI-induced
AKI studies. Current studies have considered several
different definitions. Early studies showed that there were
three kinds of inclusion criteria for AKI: (1) 2-week serum
creatinine (SCr) levels increased >0.3 mg/dL in compari-
son with the baseline value; (2) the absolute value of SCr
during hospitalization increased ≥0.5 mg/dL; and (3) the
estimated glomerular filtration rate (eGFR) decreased by
more than 25%.[8-10] The different AKI standards have
also led to significant heterogeneities in related studies.
Several recent studies have used the AKIN standard,[6-10]

which does not include the 1.5-fold increase of SCr over
baseline, which may underestimate the actual incidence
of AKI. Therefore, in our study, the KDIGO definition of
AKI was adopted, which includes the increase of SCr as
a requirement.

Owing to the sudden on-set and the life-threatening
severity of AKI episodes in patients with AMI, early
identification of patients with AMI of high risk for AKI is
crucial for improving the overall outcome and beneficial
for both patient management and therapeutic planning.
In the current retrospective study, we investigated the
incidence, risk factors, in-hospital complications, and in-
hospital mortality related to AKI using the latest
definition in a large group of consecutive patients
with AMI.
Methods
Ethical approval

This retrospective study was approved by the Ethics
Committee of Peking University People’s Hospital (No.
2016PHB042-01). Informed consent was obtained from
all the patients.
Study population
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Clinical data were collected from 1145 consecutive
hospitalized patients diagnosed with AMI in Peking
University People’s Hospital and Beijing Jishuitan Hospital
between October 2013 and September 2015. The exclu-
sion criteria included: incomplete baseline clinical infor-
mation (n = 9), death or discharged within 48 h of
admission due to insufficient time for AKI development
(n = 4), complication of septic shock (n = 3), and with
prior diagnosis of end-stage renal diseases (n = 2). The
final study population included 1124 patients.

1

AMI was diagnosed based on classical history of chest
pain, diagnostic electrocardiographic changes, the serial
elevation of serum cardiac biomarkers, and wall motion
abnormalities on an ultrasonic cardiogram. According to
the KDIGO criteria, AKI is defined by an increase in SCr of
>0.3 mg/dL within 48 h, and ≥1.5-folds increase from the
baseline within the first 7 days. AKI stage is defined
according to the KDIGO criteria (AKI stage 1: 1.5- to 1.9-
fold over baseline or SCr increase ≥0.3 mg/dL; AKI stage
2: 2.0- to 2.9-fold over baseline; AKI stage 3: 3.0-fold
baseline or SCr increase ≥4 mg/dL or need of renal
replacement therapy).[7] All the patients were evaluated
and divided into either the AKI group or the non-
AKI group.

Cardiac function of the patients was classified based on the
Killip classification. An assessment of the left ventricular
ejection fraction (LVEF) was made within the first 24 h of
hospitalization by bedside echocardiography. The in-
hospital mortality and length of hospital stay were
documented for all the patients. In addition, the patients’
records were reviewed to obtain comprehensive baseline
demographic information, including age, gender, co-
morbidities, and smoking habits; initial vital signs; other
complications, including cardiogenic shock and ventricu-
lar fibrillation; laboratory tests; the occurrence of emergent
percutaneous coronary intervention (PCI) or coronary
artery bypass graft (CABG) surgery; the need for intra-
aortic balloon pump (IABP) treatment; brad arrhythmias
requiring pacemakers; and the use of mechanical ventila-
tion and medications. The maximum daily doses of
intravenous loop diuretics were all converted to furose-
mide, using following formula: 1 mg bumetanide = 20 mg
torsemide = 40 mg furosemide.

Statistical analysis
All descriptive statistics were summarized and displayed as
the mean ± standard deviation (SD) or the median with
25% to 75% inter-quartile range. The primary analysis
compared the AKI group with the non-AKI group. All the
variables were tested for a normal distribution using the
Kolmogorov-Smirnov test. Continuous variables and
normal distribution data were compared using indepen-
dent sample t tests. Categorical data were compared using
the Chi-square test or Fisher exact test. The independent
predictors of AKI were identified using logistic regression
and including the factors that were significant in the
univariate analysis. A P < 0.05 was considered statistically
significant. Multiple logistic regression models were
generated using the Enter mode, and the association
measures were calculated (adjusted odds ratio) with a
confidence interval (CI) of 95%. For development of the
logistic regression model, continuous variables were
categorized according to the inflection point on the
receiver operating characteristic curve (ROC curve). For
the investigation of independent risk factors for AKI,
stepwise backward elimination multivariate analysis was
performed. Variables determined by logistic regression
underwent probit regression to calculate the weight of each
variable in the predicting score based on the probit
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coefficient of each variable. The Hosmer-Lemeshow
goodness-of-fit test was used to evaluate the agreement

significantly higher in the AKI group, but in-hospital PCI
was relatively lower. In summary, in comparison to the

AKI during hospitalization and its prognosis
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between the observed and expected number of survivors
and non-survivors according to themodel. P > 0.05 would
indicate a good fit for the model. All the analyses were
performed with SPSS 21.0 software (SPSS Inc., Chicago,
IL, USA).

Results
Baseline characterization

The baseline clinical characteristics of the patients with and
without AKI are listed in Table 1. Compared with the non-
AKI group, the AKI group was more likely to be older,
female, have more co-morbidities, and have a lower
baseline eGFR, and higher levels of SCr, troponin I (TNI),
brain natriuretic peptide (BNP), C-reactive protein (CRP),
and fasting blood glucose. With regard to the use of
medications, the AKI group used less angiotensin-con-
verting enzyme inhibitors/angiotensin receptor blocker
(ACEI/ARB) and statins but received larger doses of
diuretics than the non-AKI group [Table 1]. In addition,
compared with the non-AKI group, the AKI group had a
higher Killip class and was more likely to have extensive
anterior myocardial infarction. Moreover, compared with
the non-AKI group, the need of CABG and pacemaker was
Table 1: Baseline characteristics in patients with AMI.

Variables Total (n = 1124) AKI group

Age (years) 67 (57, 77) 64 (55
Female, n (%) 293 (26.0) 94 (31
Hypertension, n (%) 711 (63.1) 228 (76
Diabetes mellitus, n (%) 337 (29.9) 98 (32
Prior MI, n (%) 182 (16.1) 68 (22
CHF, n (%) 110 (9.8) 50 (16
CKD, n (%) 99 (8.8) 58 (19
Cerebral infarction, n (%) 161 (14.3) 70 (23
Peripheral angiopathy, n (%) 126 (11.2) 52 (17
Previous PCI, n (%) 121 (10.7) 36 (12
Previous CABG, n (%) 44 (3.9) 14 (4.7
Hemoglobin (g/L) 131 (116, 144) 134 (12
WBC (�109/L) 7.83 (6.15, 10.00) 8.22 (6.2
PLT (�109/L) 192.7 ± 65.1 183.9 
SCr (mmol/L) 85 (67, 118) 158 (11
eGFR (mL·min�1·1.73·m�2) 75.70 ± 33.49 38.38 ±
BUN (mmol/L) 6.26 (4.88, 8.11) 7.75 (6.1
TNI (ng/mL) 6.84 (1.00, 31.60) 10.30 (1.2
CK-MB (IU/L) 20.0 (3.90, 106.0) 26.4 (5.0
BNP (ng/mL) 271 (93, 738) 687 (27
CRP (mg/L) 9.5 (3.3, 30.1) 13.4 (6.0
FBG (mmol/L) 6.84 (5.64, 9.35) 7.83 (6.0
Albumin (g/L) 35.1 (34.6, 39.1) 35.0 (32
Use of furosemide (mg/d) 30 (0, 80) 40 (18
Non-use of ACEI/ARB, n (%) 270 (24.0) 100 (33
Non-use of b-blockers, n (%) 107 (9.5) 34 (11
Non-use of statins, n (%) 47 (4.2) 28 (9.4

Values aremean± standard deviation, n (%), or median (inter-quartile range).
inhibitors/angiotensin receptor blocker; AKI: Acute kidney injury; AMI: Acut
artery bypass grafting; CHF: Congestive heart failure; CKD: Chronic kidney
rate; FBG: Fasting blood glucose; MI: Myocardial infarction; PCI: Percutan
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non-AKI group, the AKI group experienced more cardiac
complications and associated adverse events [Table 2].
In our study, 292 (26.0%) patients developed AKI during
hospitalization, including 134 (11.9%) patients with stage
1, 102 (9.1%) patients with stage 2, and 56 (5.0%)
patients with stage 3 diseases.

Compared with non-AKI group, the length of hospital stay
of the AKI group was longer (20 days vs. 12 days,
P < 0.01). Mortality was higher in patients who developed
AKI than in those who did not (20.5% vs. 0.6%,
P < 0.001). There was a stepwise increase in mortality
according to the AKI severity (8.2%, 24.5%, and 42.9%
from stages 1, 2 and 3, respectively, P < 0.001) [Figure 1].

Risk factors for AKI
We created a regression model to elucidate the risk factors
associated with AKI in patients with AMI. In the final
regression model, the following variables were included:
age, hypertension, chronic kidney disease (CKD), Killip
(n = 292) Non-AKI group (n = 832) Statistics P values

, 75) 73 (62, 81) �10.272
∗

<0.001
.5) 199 (24.0) 5.002† 0.011
.5) 483 (58.3) 46.991† <0.001
.9) 239 (28.8) 4.264† 0.190
.8) 114 (13.8) 19.790† 0.001
.8) 60 (7.2) 14.102† <0.001
.5) 41 (4.9) 95.669† <0.001
.5) 91 (11.0) 26.481† <0.001
.4) 74 (8.9) 20.372† <0.001
.1) 85 (10.3) 1.901

∗
0.382

) 30 (3.6) 0.812
∗

0.409
1, 145) 119 (106, 134) �8.863

∗
<0.001

0, 11.18) 7.60 (6.13, 9.57) �2.732‡ 0.001
± 62.8 195.8 ± 66.6 2.670‡ 0.052
0, 210) 75 (64, 90) �22.861

∗
<0.001

 21.98 89.10 ± 25.79 37.364‡ <0.001
7, 11.90) 5.90 (4.16, 7.28) �14.914

∗
<0.001

9, 44.20) 5.40 (0.96, 24.59) �3.828
∗

<0.001
, 166.3) 16.7 (3.8, 94.3) �2.296

∗
0.003

0, 1415) 198 (69, 507) �10.308
∗

<0.001
, 40.6) 7.8 (2.5, 23.8) �6.016

∗
<0.001

0, 10.45) 6.61 (5.57, 8.80) �5.839
∗

<0.001
.4, 38.4) 37.8 (35.7, 40.1) �7.766

∗
<0.001

, 80) 0 (0, 10) 8.661
∗

<0.001
.6) 170 (20.5) 20.092† <0.001
.4) 73 (8.8) 2.067† 0.189
) 19 (2.3) 28.790† <0.001
∗
U value. †x2 value. ‡ t value. ACEI/ARB: Angiotensin-converting enzyme

e myocardial infarction; BNP: Brain natriuretic peptide; CABG: Coronary
disease; CRP: C-reactive protein; eGFR: Estimated glomerular filtration
eous coronary intervention; TNI: Troponin I.
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class ≥3, LVEF, use of furosemide, and non-use of
ACEI/ARB.

considered age, hypertension,CKD,Killip class≥3, extensive
anterior myocardial infarction, use of furosemide and non-
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Figure 1: Acute kidney injury incidence and relative mortality among each group by stage.
Overall, 26.0% patients developed AKI during the hospitalization, including 11.9% with
stage 1, 9.1% with stage 2, and 5.0% with stage 3. Compared with non-AKI group, patients
developed AKI have significantly higher in-hospital mortality that raises with stage of AKI
(8.2%, 24.5%, and 42.9%, respectively, from stage 1 to 3). AKI: Acute kidney injury.

Table 3: The multiple logistic regression model for predicting AKI.

Correlates OR 95% CI P values

Age (per 10 years of age) 1.04 1.02–1.05 <0.001
Hypertension 2.51 1.62–3.87 <0.001
CKD 3.52 2.01–6.12 <0.001
Killip class ≥3 5.22 3.07–8.87 <0.001
Extensive anterior
myocardial infarction

3.02 1.85–4.93 <0.001

LVEF 0.95 0.94–0.97 <0.001
Use of furosemide 1.02 1.02–1.03 <0.001
Non-use of ACEI/ARB 1.58 1.04–2.40 0.032

ACEI: Angiotensin converting enzyme inhibitors; AKI:Acute kidney injury;
ARB: Angiotensin receptor blocker; CKD: Chronic kidney disease; LVEF:
Left ventricular ejection fraction; OR: Odds ratio; CI: Confidence interval.

Table 2: Cardiac-associated data and in-hospital complications.

Variables Total (n = 1124) AKI group (n = 292) Non-AKI group (n = 832) Statistics P values

Heart rate (beats/min) 74 (65, 83) 76 (66, 87) 72 (64, 80) 2.740
∗

<0.001
Systolic pressure (mmHg) 125 (110, 140) 123 (110, 140) 125 (111, 140) 0.884

∗
0.168

Diastolic pressure (mmHg) 72 (63, 80) 72 (63, 80) 73 (64, 80) 1.041
∗

0.159
LVEF (%) 62 (55, 68) 57.6 (45, 68) 63 (57, 68) 5.119

∗
<0.001

STEMI, n (%) 571 (50.7) 158 (53.4) 413 (49.8) 0.077† 0.310
Extensive anterior myocardial
infarction, n (%)

129 (12.1) 54 (18.1) 75 (9.0) 37.880† <0.001

Killip class ≥3, n (%) 149 (13.2) 114 (38.3) 35 (4.2) 234.483† <0.001
Ventricular fibrillation, n (%) 47 (4.2) 28 (9.4) 19 (2.3) 23.395† <0.001
Cardiogenic shock/need for IABP, n (%) 36 (3.2) 32 (10.7) 4 (0.5) 57.944† <0.001
In-hospital PCI, n (%) 734 (65.1) 156 (52.3) 578 (69.7) 41.285† <0.001
In-hospital CABG, n (%) 138 (12.2) 74 (24.8) 64 (7.7) 34.826† <0.001
In-hospital temporary pace maker, n (%) 17 (1.5) 16 (5.4) 1 (0.1) 41.676† <0.001
In-hospital mechanical ventilation, n (%) 214 (19.0) 142 (47.7) 72 (8.7) 178.686† <0.001
Thrombolysis therapy, n (%) 30 (2.7) 10 (3.4) 20 (2.4) 0.040† 0.386

Values are expressed as n (%) or median (inter-quartile range).
∗
U value. †x2 value. AKI: Acute kidney injury; CABG: Coronary artery bypass grafting;

IABP: Intra-aortic balloon pump; LVEF: Left ventricular ejection fraction; PCI: Percutaneous coronary intervention; STEMI: ST-segment elevation
myocardial infarction.
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The major risk factors for AKI were age (>60 years old)
(odds ratio [OR] = 1.04, 95% CI 1.02–1.05, P < 0.01),
hypertension (OR = 2.51, 95% CI 1.62–3.87, P < 0.01),
CKD (OR = 3.52, 95% CI 2.01–6.16, P = 0.000), Killip
class ≥3 (OR = 5.22, 95% CI 3.07–8.87, P = 0.000),
extensive anterior myocardial infarction (OR = 3.02, 95%
CI 1.85–4.93, P = 0.000), use of furosemide (OR = 1.02,
95%CI 1.02–1.03, P = 0.000), and non-use of ACEI/ARB
(OR = 1.58, 95% CI 1.04–2.40, P = 0.032) [Table 3].
Moreover, compared with the non-AKI group, patients in
AKI group received less statins.

Based on the linear regression analyses, we created a risk
score for AKI among patients with AMI. The score

1

use of ACEI/ARB. The weight of each variable was based on
multivariate analysis coefficients. The derived risk score for
AKI [Table 3] had a good correlation when tested with the
Hosmer-Lemeshow method (x2 = 12.848, P = 0.117) and a
discrimination capacity (area under receiving operator
characteristics) of 0.907 (0.887–0.926) [Figures 2 and 3].

Discussion

Together with previous studies,[1-5] our study confirmed
AKI as a common, serious, and fatal complication of AMI.
We found that the incidence of AKI in AMI was as high as
26.0%. Even for patients with stage 1 AKI, the overall
mortality during hospitalization was 15 times higher than
that of patients without AKI (8.2% vs. 0.6%), and as AKI
stage progressed, the mortality increased. Reducing the
incidence andmortality rates of AKI after AMI is an urgent
issue that needs to be addressed. Identifying the risk factors
for AKI among patients with AMI will provide a
theoretical basis for future prevention and treatment.
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The deterioration of renal function during hospitalization
is influenced by many factors, including types of

patients with AMI. This finding was consistent with the
conclusion of prior studies.[14,15] Hemodynamic disorders

Figure 2: Discrimination of risk scores for developing AKI after AMI (n = 1124). Score
considered age, hypertension, CKD, Killip classification, extensive anterior myocardial
infarction, use of furosemide, and non-use of ACEI/ARB. The weight of each variable was
calculated based on their respective multivariate analysis coefficient. ACEI/ARB:
Angiotensin-converting enzyme inhibitors/angiotensin receptor blocker; AKI: Acute kidney
injury; AMI: Acute myocardial infarction; CKD: Chronic kidney disease.

Figure 3: AKI score calibration. Our AKI risk score considers age (>60 years),
hypertension, CKD, Killip class ≥3, extensive anterior myocardial infarction, use of
furosemide and non-use of ACEI/ARB, one point for each risk factor. It is an accurate tool to
identify patients at high risk of developing AKI. ACEI/ARB: Angiotensin-converting enzyme
inhibitors/angiotensin receptor blocker; AKI: Acute kidney injury; CKD: Chronic kidney
disease.
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myocardial infarction, patient hemodynamic status, cardi-
ac function, the use of contrast agents and drugs,
underlying diseases (hypertension or diabetes mellitus),
infection, and the performance of CABG surgery.[3-5,10,11]

In our study, we found that age, hypertension, CKD, Killip
class ≥3, extensive anterior myocardial infarction, and use
of furosemide were the independent risk factors for AMI-
related AKI. The use of ACEI/ARB drugs might play a role
in preventing AKI. In the retrospective study, the KDIGO
AKI definition was adopted. Most previous researches
have used only the AKIN criteria that might underestimate
the incidence of AKI.

Age (per 10 years) is an independent risk factor for AKI,
which may be related to renal atherosclerosis and
decreased kidney reserve capacity in elderly patients.[12-
14] Almost all related studies concluded that a decrease in
basic renal function is an important risk factor for AKI,
and our study also verified this conclusion.[9,11,14] A
decrease in kidney function was highly associated with
AKI. Without sufficient renal reserve, the kidney was more
vulnerable when facing acute challenges. A history of CKD
was a highly suggestive risk factor in our study.[9,11,13] The
incidence of AKI in patients with CKD with AMI was 3.52
times higher than that of patients without CKD, indicating
that special attention should be paid to patients with
combined AMI and CKD in clinical practice, and careful
consideration of their hydration, the dose of contrast
agents used may improve outcomes for these patients.

We also found that Killip class ≥3 and extensive anterior
myocardial infarction are both risk factors for AKI in

1

are more common in patients with Killip class ≥3 and
extensive anterior myocardial infarction. They have
increased risk for cardiogenic shock, acute heart failure,
malignant arrhythmia, and mechanical complications that
could lead to a decrease in cardiac output, thus insufficient
renal blood flow, which aggravates renal ischemia and
inducing AKI.[6] However, we need to note that it was
impossible to collect sufficient clinical data related to right-
sided heart function due to the nature of retrospective data.
Acute right ventricular dysfunction could be combined
with acute inferior myocardial infarction. It has been
shown that acute right-sided heart failure could also reduce
effective renal perfusion through increased central venous
pressure and intra-abdominal pressure. Reduced renal
perfusion is also a risk factor for AKI.[16]

The use of furosemide is a risk factor for AKI. The use of
high dose loop diuretic could cause the agitation of
sympathetic nervous system and rennin-angiotensin sys-
tem (RAS), leading to the increase of peripheral vascular
resistance, decrease of LVEF, and eventually renal
perfusion, resulting in AKI.[17]

ACEI/ARB is an important first-line antihypertensive drug,
which iswidely used in the treatment of chronic heart failure
and CKD. It has well-defined effects of reducing blood
pressure, improvingmyocardial remodeling, reducing urine
protein, and retarding the progression of renal function. In
this study, we foundACEI/ARB could be a protective factor
against AKI after AMI. However, it is still controversial
whether patients with AMI-induced AKI should be treated
earlywithACEI/ARB. Some studies have shown that the use
of ACEI/ARB in patients with insufficient renal perfusion
might lead to a decline in the glomerular filtration rate,
thereby inducing AKI.[17,18] Conversely, Liu et al[19] found
that the expression level of serum angiotensin II in patients
with AMI with AKI was significantly increased, indicating
the activation of the RAS system in the AKI group and
indirectly suggesting the need for the use of ACEI/ARB.
Based on the results of the available studies, it is necessary to
discuss whether patients with AKI with AMI and CKD
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should be treated with ACEI/ARB. A study showed that
doctors had reduced the useof anti-RAS therapy for patients

non-ST elevation myocardial infarction. Int J Cardiol 2011;150:99–
101. doi: 10.1016/j.ijcard.2011.03.039.
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based on their subjective perception of the side effects of
hyperkalemia and elevated SCr.[20] There have been
controversial results from recent studies. A clinical study
of 6867 cases showed that the application of anti-RAS
therapy in patients with CKD with ACS could improve 90-
day mortality rates.[21] In contrast, another study suggested
no benefit of ACEI/ARB drugs in cardiovascular surgery
patients.[22] More studies should be conducted to elucidate
the effect ofACEI/ARBonAMIandpatientswithCKDwith
regards to the induction of AKI.

Our risk score had good discriminatory capacity to predict
AKI risk following the diagnosis of AMI. It can help
emergency physicians to identify high-risk patient earlier,
therefore helping the patients avoiding exposure to
excessive contrast volume, nephrotoxic medicine, and
hemodynamic instability, which all can reduce renal injury
and improve outcomes.

However, our study had some obvious limitations. First, it
was a non-randomized, retrospective, observational study,
andmayhavebeen subject tobias. Second,weonlyobserved
in-hospital outcomes and lacked data on long-term
prognoses. In addition, one major limitation was the lack
of information regarding the volume of contrast material
used,whichwas only available for aminority of thepatients.
Contrast-induced nephropathy is a prevalent and prevent-
able complication of coronary angiography and is reported
to be the third most common cause of hospital-acquired
renal failure, but it was not included in the analysis.

Finally, we conclude that AKI is a perilous and common
complication in patients with AMI. Its occurrence is
associated with adverse in-hospital outcomes. A simple
score was developed to predict AKI risk in patients with
AMI.
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