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Purpose: Inflammatory factors play a critical role in contrast-induced acute kidney injury 

(CI-AKI). Prealbumin, a nutritional and inflammatory indicator, is a well-established predictor 

of short- and long-term outcomes in numerous clinical conditions. The current study investigated 

the association of pre-procedural prealbumin levels with CI-AKI and long-term outcomes in 

geriatric patients after elective percutaneous coronary intervention (PCI).

Patients and methods: A total of 558 patients aged$75 years, who underwent elective PCI 

between January 2012 and December 2015, were selected for the current study. Pre-procedural 

prealbumin levels were measured before PCI. Multivariable logistic regression and Cox pro-

portional hazard regression analyses were performed to identify the independent risk factors 

for CI-AKI and long-term mortality.

Results: Out of 558 patients, 54 developed CI-AKI. The optimal cutoff value of prealbumin 

for detecting CI-AKI was 185.5 mg/L with 62.7% sensitivity and 70.4% specificity based 

on the receiver operating characteristic analysis (C-statistic=0.710; 95% confidence interval 

[CI] 0.673–0.751). Multivariable analysis demonstrated that prealbumin#185.5 mg/L was 

significantly associated with CI-AKI (odds ratio [OR] 0.397; 95% CI 0.195–0.808; P=0.011). 

Cox regression analysis demonstrated that prealbumin#185.5 mg/L was associated with long-

term mortality (adjusted hazard ratio [HR] 0.525; 95% CI 0.289–0.952; P=0.034) during the 

follow-up.

Conclusion: Pre-procedural levels of prealbumin were independently associated with an 

increased risk of CI-AKI and long-term mortality in elderly patients undergoing elective PCI.

Keywords: prealbumin, contrast-induced acute kidney injury, percutaneous coronary 

intervention, elderly

Plain language summary
Serum prealbumin is a classic indicator of nutritional status and a well-established predictor 

of outcomes in numerous clinical conditions. On the other hand, the prognostic impact of the 

nutritional status on contrast-induced acute kidney injury (CI-AKI) and cardiovascular disease 

is poorly understood. There is growing interest in the association between prealbumin and 

CI-AKI. Thus, we explored the association of pre-procedural prealbumin levels with CI-AKI 

and long-term outcomes in geriatric patients who are vulnerable to malnutrition. In this study, 

elderly patients, aged$75 years, undergoing elective percutaneous coronary intervention (PCI) 

were enrolled, and pre-procedural levels of prealbumin were tested. We found that the patients 

with CI-AKI were associated with a high rate of inhospital and long-term mortality. The optimal 

cutoff point of prealbumin was 185.5 mg/L for predicting CI-AKI with 62.7% sensitivity and 

70.4% specificity. Thus, prealbumin was found to be associated with long-term mortality in 

this population cohort in a median 1.8 years of follow-up. In summary, the current study found 
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that pre-procedural prealbumin is a significant and independent 

predictor of CI-AKI and long-term mortality in elderly patients fol-

lowing elective PCI, and the optimal cutoff for predicting CI-AKI 

was 185.5 mg/L.

Introduction
Contrast-induced acute kidney injury (CI-AKI) frequently 

occurs with the increased use of contrast media (CM).1 This 

has led to increased inhospital mortality, dialysis, and a 

medical burden.2 Thus, identifying high-risk patients and early 

prophylactic measures are crucial for preventing CI-AKI.3 

Specifically, elderly patients are at high risk of developing 

CI-AKI and likely to develop deteriorated renal and cardiac 

functions as compared to the general population.4,5

Previous studies have confirmed that inflammatory factors 

play a critical role in the process of CI-AKI.6,7 Serum levels 

of prealbumin were measured to assess an individual’s recent 

nutritional intake and current nutritional state. Accumulat-

ing evidence demonstrated that serum prealbumin levels 

not only indicate the recent nutritional status but also play a 

role in regulating acute inflammatory diseases.8,9 Thus, it has 

been firmly established that hypo-prealbumin is a significant 

independent risk factor for mortality in patients with AKI.10–12 

However, to the best of our knowledge, studies exploring 

the correlation of prealbumin with CI-AKI and long-term 

outcomes in elderly patients, who had undergone percutane-

ous coronary intervention (PCI), are yet lacking.

In the current prospective observational study, we inves-

tigated the association of pre-procedural prealbumin levels 

with CI-AKI and long-term outcomes in geriatric patients 

post-elective PCI.

Patients and methods
study design and patient population
Between January 2012 and December 2015, consecutive 

elderly patients, aged$75 years, with coronary artery disease 

(CAD) undergoing elective PCI, were selected for this study. 

The exclusion criteria were as follows: 1) patients who are 

at high risk of acute coronary syndrome (ACS) (ie, admis-

sion ,12 h after ischemia symptom onset or complicated 

by cardiogenic shock or acute severe heart failure in STEMI 

patients; refractory angina or hemodynamic instability in 

patients with non-ST-elevation ACS [NSTE-ACS]) undergo-

ing primary PCI or emergency PCI (n=90); 2) end-stage renal 

disease (estimated glomerular filtration rate [eGFR],15 mL/

min/1.73 m2; n=1); 3) history of radio-contrast agents 48 h 

prior to procedure or 72 h post-procedure (n=3); 4) lack of data 

on pre-procedural or post-procedural serum creatinine (SCr) 

levels (n=60); 5) lack of data on pre-procedural prealbumin 

levels (n=24); 6) administration of nonsteroidal anti-

inflammatory drugs (NSAIDs), aminoglycosides, cisplatin, 

or other nephrotoxic drugs 48 h before and 72 h post-PCI 

(n=0). Consequently, 558 patients were eligible for recruit-

ment in the study. The protocol fulfilled the requirements of 

the Declaration of Helsinki and was approved by the ethics 

committee of the Fujian Provincial Hospital, China (ethics 

approval number: K2012-001-01). Informed written con-

sents were obtained from all patients after providing them 

a detailed written description of the potential benefits and 

risks associated with the study.

PCI
PCI was performed according to the optimal clinical practice 

using standard guide catheters, guidewires, balloon catheters, 

and stents via the femoral or radial approach. The contrast dose 

was determined at the discretion of the interventional cardiolo-

gist. All patients received nonionic and low-osmolarity contrast 

agents (either iopamiron or ultravist, both 370 mgI/mL). In 

addition, all patients received intravenous isotonic saline (0.9%) 

at a rate of 1 mL/kg/h for 12 h before and until 24 h after the pro-

cedure (or 0.5 mL/kg/h for 12 h if the patients were experiencing 

overt heart failure) according to the guidelines. The patients 

were treated according to American Heart Association/Ameri-

can College of Cardiology Foundation (AHA/ACCF) guide-

lines. At the time of admission, serum prealbumin levels were 

determined by turbidimetric immunoassays using the COBAS 

8000 automatic biochemical analyzer (Roche Diagnostics, 

Basel, Switezerland; prior to PCI), SCr levels were measured 

at admission and daily for 2 days after contrast administration, 

and biochemical parameters, including serum albumin, glucose, 

uric acid, lipid profiles, high-sensitivity C-reactive protein (Hs-

CRP), hemoglobin, white blood cell and platelet counts, and 

glycated hemoglobin, were also evaluated.

Data collection and end points
All clinical, laboratory, and angiographic data obtained by 

reviewing the medical records were assessed and quantified 

by an independent study team consisting of experienced 

cardiologists. Follow-up data were obtained during an out-

patient clinic visit or by phone. The median follow-up period 

was 1.8 years. The primary end point was the development 

of CI-AKI, defined as an absolute increase in $0.3 mg/dL 

or $50% from the baseline SCr levels within 48 h after 

exposure to CM. Advanced congestive heart failure (CHF) 

was defined as a New York Heart Association (NYHA) 

class .2, or Killip class .1. Anemia was defined as 

hematocrit (HCT),0.39 (for males) or ,0.36 (for females). 

Peri-hypotension was defined as systolic blood pressure 
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(SBP),80 mmHg for at least 1 h requiring inotropic support 

with medications or intra-aortic balloon pump (IABP) within 

24 h periprocedurally.13 Additional end points were all-cause 

mortality during the follow-up.

statistical analyses
The baseline characteristics were compared between the CI-

AKI and non-CI-AKI groups. Normally distributed continu-

ous variables were expressed as mean and SD and analyzed 

using Student’s t-tests. Non-normally distributed variables 

were expressed as median and analyzed using Wilcoxon 

rank-sum test. The categorical variables were represented as 

percentages and analyzed using chi-square test or Fisher’s 

exact test. The receiver operating characteristic (ROC) curve 

analysis determined the optimal cutoff value of prealbumin 

levels to detect CI-AKI using the MedCalc statistical software 

(MedCalc Software, version 11.4.2.0, Ostend, Belgium). 

Univariate and multivariate logistic regressions were per-

formed to calculate the odds ratios (ORs) for risk factors of 

CI-AKI. The variables that were found to be significant in the 

univariate analysis (P,0.05) and those that were confirmed 

to be significant in clinical practice were included in the 

multiple logistic regression analysis. The association of 

prealbumin with long-term mortality was investigated using 

Cox regression analysis. The Kaplan–Meier curve assessed 

the survival among the four groups that were categorized 

based on the prealbumin quartiles with log-rank test and 

between the CI-AKI and non-CI-AKI groups. P,0.05 was 

considered as statistically significant. All statistical analyses 

were performed using SPSS version 20.0 (IBM Corporation, 

Armonk, NY, USA).

Results
Baseline clinical characteristics and 
inhospital mortality
A total of 558 elderly patients were enrolled in this study. 

The average age of the cohort was 78.82±3.26 years, and the 

cohort was composed of 158 (28.3%) females. The baseline 

levels of SCr were 0.98±0.29 mg/dL. Of the total patients 

selected, 206 (36.9%) had diabetes.

Table 1 summarizes the univariate analysis of the baseline 

and procedural characteristics, including the conventional risk 

factors for CI-AKI between the patients with and without CI-

AKI. Patients who developed CI-AKI were likely to be older, 

as well as have CHF, low left ventricular ejection fraction 

(LVEF) and hemoglobin values, and high eGFR, N-terminal 

pro-brain-type natriuretic peptide (NT-proBNP), and Hs-

CRP values. These patients presented prolonged procedural 

Table 1 Baseline clinical features in patients with and without CI-AKI

Variables Total 
(n=558)

CI-AKI (−) 
(n=507)

CI-AKI (+) 
(n=51)

P-value

Demographics
Age (years) 78.82±3.26 78.72±3.16 79.84±4.00 0.02
sex, female, n (%) 158 (28.3) 140 (27.6) 18 (35.3) 0.25
BMI (kg/m2) 23.61±3.32 23.60±3.27 23.77±3.93 0.79
sBP (mmhg) 138.28±20.57 138.51±20.68 135.96±19.54 0.41
Diastolic blood pressure (mmhg) 73.27±25.63 73.22±26.60 73.83±12.64 0.87
Medical history
smoker, n (%) 195 (35.3) 178 (35.5) 17 (33.3) 0.76
Prior PCI, n (%) 133 (23.8) 126 (24.9) 7 (13.7) 0.08
Prior CABg, n (%) 4 (0.7) 3 (0.6) 1 (2.0) 0.32
Prior MI, n (%) 100 (17.9) 88 (17.4) 12 (23.5) 0.27
hypertension, n (%) 436 (78.1) 397 (78.3) 39 (76.5) 0.76
Diabetes, n (%) 206 (36.9) 187 (36.9) 19 (37.3) 0.96
Anemia, n (%) 261 (46.8) 233 (46.0) 28 (54.9) 0.22
ChF, n (%) 145 (26.0) 122 (24.1) 23 (45.1) ,0.001
Laboratory measurements
Prealbumin (g/l) 202.98±48.72 206.53±46.97 167.61±52.08 ,0.001
lgnT-proBnP 2.68±0.66 2.63±0.64 3.21±0.64 ,0.001
Creatinine (mg/dl) 0.98±0.29 0.99±0.29 0.92±0.32 0.11
sCr.1.5 mg/dl, n (%) 30 (5.4) 28 (5.5) 2 (3.9) 0.63
egFr 78.75±24.02 77.84±21.58 87.76±40.30 ,0.001
egFr class 0.86

15–29, n (%) 3 (0.5) 3 (0.6) 0 (0)
30–59, n (%) 107 (19.2) 99 (19.5) 8 (15.7)

(Continued)

www.dovepress.com
www.dovepress.com
www.dovepress.com


Clinical Interventions in Aging 2018:13submit your manuscript | www.dovepress.com

Dovepress 

Dovepress

644

You et al

Figure 1 Inhospital mortality between patients with and without CI-AKI.
Abbreviation: CI-AKI, contrast-induced acute kidney injury.

Table 1 (Continued)

Variables Total 
(n=558)

CI-AKI (−) 
(n=507)

CI-AKI (+) 
(n=51)

P-value

60–89, n (%) 291 (52.2) 263 (51.9) 28 (54.9)
$90, n (%) 157 (28.1) 142 (28.0) 15 (29.4)

Uric acid, µmol/l 368.50±105.16 369.68±105.07 356.86±106.41 0.41
WBC, 109/l 7.01±2.08 6.94±1.97 7.66±2.88 0.02
hemoglobin (g/l) 129.19±16.70 129.88±16.17 122.25±20.24 ,0.001
hCT 0.53±2.55 0.55±2.68 0.36±0.06 0.61
Cholesterol (mmol/l) 4.13±1.13 4.15±1.16 3.95±0.81 0.23
Triglyceride (mmol/l) 1.43±0.89 1.45±0.91 1.24±0.54 0.10
high-density lipoprotein (mmol/l) 1.09±0.31 1.10±0.32 1.04±0.26 0.19
low-density lipoprotein (mmol/l) 2.59±0.97 2.60±0.99 2.52±0.72 0.56
glucose (mmol/l) 7.11±3.12 7.11±3.16 7.09±2.75 0.98
hbA1c (%) 6.65±1.22 6.65±1.23 6.58±1.11 0.72
lVeF (%) 57.37±7.10 58.02±6.67 51.05±8.12 ,0.001
hs-CrP (mg/l) 11.61±22.63 9.63±17.47 24.38±41.68 0.01
Medication
Antiplatelet, n (%) 547 (98.0) 498 (98.2) 49 (96.1) 0.29
statin, n (%) 544 (97.5) 495 (97.6) 49 (96.1) 0.50
β-blocker, n (%) 451 (80.8) 412 (81.3) 39 (76.5) 0.41
ACeI/ArB, n (%) 460 (82.4) 418 (82.4) 42 (82.4) 0.99
Diuretics, n (%) 221 (39.6) 187 (36.9) 34 (66.7) ,0.001
Procedure performed
number of diseased vessels (n) 2.39±0.81 2.38±0.82 2.47±0.73 0.47
Vessel disease

lM 55 (9.9) 49 (9.7) 6 (11.8) 0.63
lAD 500 (89.6) 452 (89.2) 48 (94.1) 0.27
lCX 369 (66.1) 336 (66.3) 33 (64.7) 0.82
rCA 391 (70.1) 354 (69.8) 37 (72.5) 0.69

stent length 42.64±23.29 42.11±23.18 47.87±23.99 0.11
Perioperative hypotension, n (%) 10 (1.8) 7 (1.4) 3 (5.9) 0.06
Contrast volume 222.67±59.78 223.40±59.64 215.42±61.26 0.38
Contrast volume.150 ml, n (%) 480 (91.4) 439 (92.0) 41 (85.4) 0.12

Abbreviations: ACeI/ArB, angiotensin-converting enzyme inhibitor/angiotensin receptor blocker; BMI, body mass index; CABg, coronary artery bypass grafting; 
CHF, congestive heart failure; CI-AKI, contrast-induced acute kidney injury; eGFR, estimated glomerular filtration rate; HbA1c, glycated hemoglobin; HCT, hematocrit; 
hs-CrP, high-sensitivity C-reactive protein; lAD, left anterior descendant; lCX, left circular branch; lM, left main stem; lVeF, left ventricular ejection fraction; MI, myocardial 
infarction; nT-proBnP, n-terminal pro-brain-type natriuretic peptide; PCI, percutaneous coronary intervention; rCA, right coronary artery; sBP, systolic blood pressure; 
sCr, serum creatinine; WBC, white blood cells.

durations or multivessel disease and were frequently treated 

with diuretics. Furthermore, these patients with CI-AKI were 

likely to have low prealbumin and albumin levels.

Moreover, patients with CI-AKI exhibited a signifi-

cantly higher rate of inhospital mortality (5.90% vs 0.40%, 

P,0.0001) as compared to those without CI-AKI (Figure 1).

rOC analysis and multivariable factors 
for predicting CI-AKI
Individuals with low pre-procedural prealbumin concentra-

tions were likely to develop CI-AKI (quartile (Q) Q1, Q2, 

Q3, Q4: 19.3%, 9.4%, 4.3%, 3.6%, respectively; P,0.0001; 

Figure 2).

ROC analysis indicated that a cutoff value of 185.5 mg/L 

for prealbumin levels could predict CI-AKI with a sensitivity 

of 62.7% and a specificity of 70.4% (C-statistic=0.710; 95% 

confidence interval [CI] 0.673–0.751; Figure 3).

Univariate logistic regression determined that age, hemo-

globin, lgNT-proBNP, CHF, acute myocardial infarction, 
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prealbumin#185.5 mg/L, and peri-hypotension were asso-

ciated with CI-AKI (all P,0.05). The three common risk 

factors used in clinical practice (SCr.1.5 mg/dL, diabetes, 

and contrast volume.150 mL) were included in the 

multiple logistic regression analysis. Multivariate analysis 

indicated that prealbumin levels (OR 0.397; 95% CI 

0.195–0.808; P=0.011), peri-hypotension (OR 5.489; 95% CI 

1.101–27.360; P=0.038), and lgNT-proBNP (OR 4.643; 

95% CI 2.201–9.791; P,0.0001) remained significant 

predictors for the development of CI-AKI in elderly patients 

after elective PCI (Table 2).

Pre-procedural prealbumin and long-term 
outcomes
Kaplan–Meier curve demonstrated that low levels of pre-

albumin presented high all-cause mortality based on the 

cutoff value of prealbumin (185.5 mg/L) and four quartiles 

of prealbumin levels (P=0.0006, P=0.0008; Figures 4 and 5). 

Cox regression analysis showed that pre-procedural preal-

bumin levels were an independent risk factor for long-term 

mortality (hazard ratio [HR] 0.525; 95% CI 0.289–0.952; 

P=0.034) after adjusting for other risk factors including age, 

SCr.1.5 mg/dL, and lgNT-proBNP (Table 3). Patients who 

developed CI-AKI faced a high rate of all-cause mortality as 

compared to those without CI-AKI (P,0.0001; Figure 6).

Discussion
The current study demonstrated that elevated levels of pre-

procedural prealbumin were associated with an increased 

risk of developing CI-AKI and poor inhospital and long-

term outcomes in elderly patients undergoing elective 

PCI. After adjusting for the confounding factors, levels of 

pre-procedural prealbumin#185.50 mg/L were the optimal 

cutoff value (based on ROC) for predicting CI-AKI and 

long-term mortality.

CI-AKI is one of the most common reasons for hospital-

acquired kidney injury and is known to rise the morbidity 

and mortality, increase health care costs, as well as, prolong 

the duration of hospitalization.14,15 Meta-analysis by Song 

et al16 showed that the risk of developing CI-AKI in the 

Figure 2 relationship between prealbumin levels and patients developing CI-AKI.
Abbreviation: CI-AKI, contrast-induced acute kidney injury.

Figure 3 rOC curve analysis.
Notes: rOC curve analysis demonstrated that a prealbumin cutoff value of 185.5 
was optimal and exhibited 62.7% sensitivity and 70.4% specificity for detecting 
CI-AKI. The C-statistic was 0.710 (0.673–0.751).
Abbreviations: CI-AKI, contrast-induced acute kidney injury; rOC, receiver 
operator characteristic.
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elderly was twofold more than that in younger patients even 

after adjustment for other risk factors. The estimated overall 

incidence of CI-AKI following intravascular CM adminis-

tration was 13.6% in the elderly, which is higher than the 

previously reported incidence in a nonsegregated population. 

A study in Japan5 concluded that elderly patients had a higher 

incidence of CI-AKI (14%) than those in the control group 

(9%). Furthermore, CI-AKI in elderly patients was shown 

to be associated with prolonged renal dysfunction and poor 

prognosis. In the current study, we found that the incidence 

of CI-AKI was 10%, and patients with CI-AKI were strongly 

associated with higher risk of death and mildly increased 

incidence of inhospital events. The incidence of CI-AKI in 

our study cohort was lower than that reported previously. 

This discrepancy may be explained by excluding the patients 

undergoing primary PCI. Nevertheless, it is vital to identify 

the elderly patients with high risk of CI-AKI.

Prealbumin, also known as transthyretin, is a globular 

protein synthesized by parenchymal cells. It forms a complex 

with retinol-binding protein and transports up to 90%–95% 

of retinol/vitamin A and 20% of circulating thyroid hor-

mones in the body.17 Prealbumin, like albumin, is not only 

a nutrition screening and assessment tool but also a part of 

the group of negative acute-phase reactants that decrease in 

the presence of acute inflammatory diseases.8 Several studies 

have demonstrated that prealbumin levels constitute a well-

established predictor of short- and long-term outcomes in 

numerous clinical conditions, including heart failure,18,19 

cerebral infarction,20 and hemodialysis.21 Recent studies 

have suggested that prealbumin level is a valuable biomarker 

for assessing prognosis in patients with AKI. Perez et al10 

showed that serum prealbumin levels,11 mg/dL were an 

independent predictor of inhospital mortality as assessed 

by multivariate analyses (HR 2.10; 95% CI 1.08–4.08), and 

inhospital mortality of AKI patients decreased by 29% for 

every 5 mg/dL increase in serum prealbumin levels (HR 0.71; 

95% CI 0.52–0.96). Wang et al12 demonstrated that serum 

prealbumin levels were superior to serum albumin levels in 
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Figure 4 Kaplan–Meier curves demonstrate the cumulative mortality for patients 
based on the cutoff value of prealbumin levels (185.5 mg/l).
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Figure 5 Kaplan–Meier curves demonstrate the cumulative mortality for patients 
based on prealbumin quartile (Q) levels.

Table 2 Univariate and multivariate logistic regression analyses for CI-AKI

Risk factors Univariate logistic regression Multivariate logistic regression

OR 95% CI P-value OR 95% CI P-value

Age 1.098 1.015–1.188 0.020 1.086 0.992–1.188 0.075
hemoglobin 0.974 0.958–0.991 0.002 0.989 0.969–1.008 0.288
lgnT-proBnP 4.421 2.584–7.564 ,0.0001 4.643 2.201–9.791 ,0.0001
sCr.1.5 mg/dl 0.698 0.161–3.020 0.631 0.476 0.098–2.315 0.358
ChF 2.592 1.440–4.667 0.001 1.323 0.607–2.885 0.481
Prealbumin.185.5 mg/l 0.271 0.150–0.491 ,0.0001 0.397 0.195–0.808 0.011
Peri-hypotension 4.465 1.118–17.826 0.034 5.489 1.101–27.360 0.038
Acute MI 2.920 1.630–5.232 ,0.0001 0.522 0.214–1.273 0.153
Diabetes 1.016 0.560–1.843 0.958 0.961 0.477–1.939 0.912
Contrast volume.150 ml 0.407 0.131–1.261 0.119 0.550 0.201–1.500 0.358

Abbreviations: CHF, congestive heart failure; CI, confidence interval; CI-AKI, contrast-induced acute kidney injury; MI, myocardial infarction; NT-proBNP, N-terminal 
pro-brain-type natriuretic peptide; Or, odds ratio; sCr, serum creatinine.
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Figure 6 Kaplan–Meier curves demonstrate the cumulative mortality for patients 
with and without CI-AKI.
Abbreviation: CI-AKI, contrast-induced acute kidney injury.

predicting mortality in AKI after adjusting for multivariables. 

Moreover, the current study showed that low prealbumin 

levels were strongly associated with long-term mortality in 

elderly patients undergoing elective PCI after adjusting for 

the associated risk factors (HR 0.525; 95% CI 0.289–0.952; 

P=0.034), which was in agreement with that from previous 

studies. However, to our knowledge, a study that investigated 

the relationship between the pre-procedural prealbumin 

levels and CI-AKI, as well as long-term mortality in patients 

who underwent elective PCI, is yet lacking.

Recently, the predictive value of albumin in AKI was 

highlighted. A meta-analysis by Wiedermann et al22 pro-

vided evidence that low levels of serum albumin acted as 

an independent predictor of AKI and death following AKI. 

Moreover, a prospective, single-center, randomized, parallel-

arm, double-blind trial conducted by Lee et al23 evaluated the 

effects of administration of 20% human albumin solution vs 

saline on the incidence of postoperative AKI in adult patients 

with hypoalbuminemia (,4.0 g/dL), who were undergoing 

off-pump coronary artery bypass surgery. Multivariate logistic 

regression revealed a protective effect of albumin therapy on 

the renal function (OR 0.42; 95% CI 0.21–0.83; P=0.012). 

A recent study by Murat et al24 retrospectively assessed the 

impact of serum albumin levels on CI-AKI occurrence in 

a cohort of 890 patients with ACS treated with PCI. The 

study demonstrated that serum albumin was inversely 

associated with AKI risk and independently predicted the 

occurrence of AKI along with a number of other variables. 

Inflammation, endothelial dysfunction, and oxidative stress 

are speculated to be major mechanisms involved in the 

development of CI-AKI. With a short half-life, a high rate of 

hepatic synthesis, and predictable catabolic rate, prealbumin 

is a more sensitive indicator of systemic inflammation and 

better marker for evaluating nutritional status as compared 

to albumin. The current study revealed that low prealbumin 

levels were independently associated with increased CI-AKI 

and long-term mortality and confirmed the hypothesis that 

prealbumin might be a potential surrogate to predict CI-AKI 

and long-term outcomes.

The reasons for the strong association between low pre-

procedural prealbumin levels and high risk of CI-AKI are 

not yet clear; however, the potential mechanisms underly-

ing the association of low prealbumin concentrations with 

CI-AKI may include the following. One possible underlying 

mechanism linking CI-AKI and prealbumin levels might be 

malnutrition predisposing the patients to CI-AKI. Malnu-

trition manifests as weight loss associated with protective 

metabolic responses such as decreased basic metabolic 

rates and preservation of lean body mass at the expense of 

fat mass.25 Adipose tissue has been shown to increase the 

expression of soluble TNF-α receptors, which might play a 

role in the neutralization of the biological effects of TNF-α,26 

thereby providing a protective advantage for well-nourished 

patients. Obese patients also have high levels of circulating 

lipoproteins that might bind and detoxify the lipopolysaccha-

rides responsible for the release of systematic inflammatory 

cytokines.27 In addition, adiponectin, one of the adipokines 

secreted by adipose tissue, may exert a protective role in renal 

function by improving endothelial dysfunction, reducing 

Table 3 Univariate and multivariate Cox analyses: independent risk factors for long-term mortality

Risk factors Univariate Multivariate

HR 95% CI P-value HR 95% CI P-value

Age 1.086 1.006–1.173 0.034 1.065 0.985–1.150 0.113
lgnT-proBnP 2.159 1.410–3.306 0.000 1.674 1.025–2.733 0.039
sCr.1.5 mg/dl 2.771 1.251–6.137 0.012 2.973 1.305–6.776 0.010
ChF 1.622 0.930–2.829 0.088 0.972 0.522–1.809 0.928
Prealbumin.185.5 mg/l 0.401 0.234–0.689 0.001 0.525 0.289–0.952 0.034
Peri-hypotension 2.182 0.933–5.107 0.072 1.791 0.751–4.271 0.189

Abbreviations: CHF, congestive heart failure; CI, confidence interval; HR, hazard ratio; NT-proBNP, N-terminal pro-brain-type natriuretic peptide; SCr, serum creatinine.
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oxidative stress, and upregulating the expression of endothe-

lial nitric oxide synthase (eNOS) via the activation of AMPK 

by AdipoR1 and PPAR-α signaling pathway by AdipoR.28,29 

In addition, loss of muscle mass was associated with 

decreased stroke volume and cardiac output, which in turn, 

aggravates renal ischemia in patients with elective PCI.30,31

Another possible underlying mechanism may be the 

increased inflammatory status predisposing the patients to 

CI-AKI. Inflammation is one of the dominating factors in the 

pathogenesis of CI-AKI. Multiple inflammatory cytokines 

including interleukin (IL)-1, IL-6, and TNF-α suppress the 

synthesis of prealbumin and stimulate the generation of 

Hs-CRP.32,33 High levels of Hs-CRP impair the endothelial 

function by attenuating the NO production via the downregu-

lation of eNOS mRNA and facilitate apoptosis in endothelial 

cells,34 which leads to vascular impairment, decreased renal 

blood flow, and exacerbation of renal function. The current 

study demonstrated that high Hs-CRP levels were associated 

with an elevated risk of CI-AKI, which was according to the 

previous findings.

Nevertheless, the current study had several limitations. 

1) All patients selected for this study were from a single 

health care institution, and thus, a selection bias during 

enrollment was inevitable. 2) The cause of death was not 

recorded, rendering difficulty in establishing a link between 

serum prealbumin levels and the cause of death. 3) Urine 

output measurements are critical, which were not conducted, 

and hence, the number of patients with CI-AKI may have 

been underestimated. 4) This study was performed on a rela-

tively small cohort, thereby necessitating further evaluation 

using large cohorts from multicenter institutions. Despite 

these limitations, our results provided useful insights into the 

correlation of serum prealbumin levels with the incidence 

of CI-AKI.

Conclusion
The current study demonstrated that 185.5 mg/L was the 

optimal cutoff value of pre-procedural prealbumin and an 

effective predictor of CI-AKI and long-term mortality in 

elderly patients after elective PCI. These findings could 

guide use of preventive measures and therapy to alleviate 

CI-AKI.
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