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Purpose: Malnutrition has been shown to be related to adverse clinical outcomes in patients
with heart failure, hypertension, atrial fibrillation and other cardiovascular diseases.
However, in the patients with coronary artery disease (CAD) undergoing percutaneous
coronary interventions (PCI), especially in the elderly, the association of nutritional state
and all-cause mortality remains unknown. We aimed to investigate the association of mal-
nutrition with all-cause mortality in the elder patients undergoing PCI.

Patients and Methods: Based on the largest retrospective and observational cohort study
from January 2007 to December 2017, the Controlling Nutritional Status (CONUT) score
was applied to 21,479 consecutive patients with age >60 who undergoing PCI for nutritional
assessment. Participants were classified as absent, mild, moderate and severe malnutrition by
CONUT score. The Kaplan—-Meier method was used to compare all-cause mortality among
the above four groups. Multivariable Cox proportional hazard regression analyses were
performed to examine the association of malnutrition with all-cause mortality.

Results: According to the CONUT score, 48.19%, 15.08% and 0.94% patients were mildly,
moderately and severely malnourished, respectively. During a median follow-up of 5.16
years (interquartile range: 3.02 to 7.89 years), 3173 (14.77%) patients died. Kaplan—-Meier
analysis showed that the risk of all-cause mortality was significantly higher in patients with
a worse nutritional status. Compared with normal nutritional state, malnutrition was asso-
ciated with significantly increased risk for all-cause mortality (adjusted hazard ratio for mild,
moderate and severe degrees of malnutrition, respectively: 1.20 [95% confidence interval
(CI): 1.09 to 1.33], 1.32 [95% CTI: 1.17 to 1.49] and 1.76 [95% CT: 1.33 to 2.33]).
Conclusion: Malnutrition is prevalent among elderly patients with CAD undergoing PCI,
and is strongly related to the all-cause mortality increasing. For elderly patients with CAD
undergoing PCI, it is necessary to assess the status of nutrition, and evaluate the efficacy of
nutritional interventions.
Keywords: malnutrition, elderly, percutaneous coronary intervention, Controlling

Nutritional Status score

Introduction

Malnutrition is very common in the elderly patients, with a high prevalence range
from 16% to 78% based on different nutritional assessment tools.' These mal-
nourished elderly will have higher complication and infection rates, longer duration
of mean stay, costly medical expenditure, and increased mortality.®” With the
progress of medical technology, more and more elderly people with coronary
heart disease have undergone percutaneous coronary interventions (PCI).*’ Such
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high-risk populations are more likely to be weaker and
often combined with some basic diseases and leading to
negative clinical outcomes.'™'" At present, no data are
available on malnutrition-related morbidity and mortality
in the elderly who underwent PCI.

High-risk patients should be identified based on modifi-
able clinical characteristics so that pre-emptive symptom
management interventions can be initiated on these variables
to improve their prognosis. Compared to other clinical vari-
ables, malnutrition is an important modifiable risk factor for
poor clinical outcomes.'? Recently, several clinical studies
have shown that poor nutritional status is associated with an
increased risk of mortality in patients with cardiovascular
disease, including acute heart failure, hypertension or atrial
fibrillation, and few studies focus on the elderly patients
with coronary artery disease (CAD) undergoing PCL.'*""

Therefore, the present study aimed to evaluate the
impact of malnutrition on all-cause mortality among
elderly patients with CAD undergoing PCI treatment.

Patients and Methods

Study Population

The Cardiorenal ImprovemeNt (CIN) study is a single-center,
retrospective and observational cohort study, enrolling 43,415
consecutive patients undergoing PCI in Guangdong Provincial
People’s Hospital, Guangdong, China, hospitalized in between

January 2007 and December 2018 (ClinicalTrials.gov
NCT04407936). PCI was performed following standard clin-
ical practice guidelines. The patients younger than 60 years old
(n=16,192) or lack of data needed to assess malnutrition
(n=2093) were excluded from this analysis. We also excluded
patients with missing data on follow-up (n=3651). Eventually,
21,479 patients were included (Figure 1).

All traceable personal identifiers were removed from the
analytic dataset to protect patients’ privacy. The study protocol
was approved by Guangdong Provincial People’s Hospital
ethics committee and the study was performed according to
the declaration of Helsinki [No. GDREC2019555H(R1)].
Informed consent was also not required for this study by the
Guangdong Provincial People’s Hospital Ethics Committee.

Malnutrition Screening Tools

The Controlling Nutritional Status (CONUT) score was
determined by serum albumin, total cholesterol, and lym-
phocyte count, collected in the early morning after overnight
fasting at admission (Table 1).'® A score of 0 to 1 is con-
sidered as absent; scores of 2 to 4, 5 to 8, and 9 to 12 reflect
mild, moderate, and severe malnutrition, respectively.'®

Endpoint and Follow-Up
The endpoint of our study was all-cause mortality.
Demographic data, Laboratory data and medical therapy

Patients underwent percutaneous coronary at Guangdong
Provincial People’s Hospital from January 2009 to
December 2018 (n=43415)

These patients with age<60 years
(n=16192)

Patients with age>60 years (n=27223)

Patients who could not meet the count
scoring criteria (n=2093)

Lost to follow-up (n=3651)

Eventually, 21479 patients were enrolled

Figure | Patient flow diagram.
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Table |1 Malnutrition Screening Tools
Risk of Malnutrition
Absent Mild Moderate Severe
CONUT, points 0-I 24 5-8 9-12
Formula Serum albumin, g/dI 23.50 3.00-3.49 2.50-2.99 <2.50
Albumin score 0 2 4 6
Total cholesterol, mg/dl =180 140-179 100-139 <100
Cholesterol score 0 | 2 3
Lymphocytes, count/mL 21600 1200-1599 800-1199 <800
Lymphocytes score 0 | 2 3
Abbreviation: CONUT, Controlling Nutritional Status.
data were collected from the electronic clinical management  fibrillation, DM, eGFR <60, anemia, angiotensin-

records system of the Guangdong Provincial People’s
Hospital from January 2009 to December 2018. Through
the records system, we had access to all primary and second-
ary care records. During the study period, the information on
whether he/she died and the date of death for each patient
was retrieved from Guangdong Public Security System,
which linked to CIN dataset by unique identified number.

Every person older than 60 years is considered elderly
according to the definition of the World Health
Organization (WHO). Low kidney function was defined
as an estimated glomerular filtration rate (¢eGFR) <60 mL/
min/1.73 m® Pre-acute myocardial infarction was diag-
nosed according to the Fourth Universal Definition of
Myocardial Infarction (2018). Anaemia was defined as
a hematocrit <39% (male) or <36% (female). Acute myo-
cardial infarction (AMI), diabetes mellitus (DM) and
hypertension were defined by the 10th Revision Codes of
the International Classification of Diseases.

Statistical Analysis

Continuous variables were expressed as the mean + stan-
dard deviation. Categorical variables were presented as
frequencies and percentages. The Student’s ¢ test was
performed to test the normality of continuous variables.
The comparison of categorical variables among groups
was done by using a chi-square test. Time-to-event data
were presented graphically using Kaplan—Meier curves.
Log rank tests were used to compare survival between
groups. A Cox proportional hazards regression analysis
was conducted to determine whether there was
a relationship between malnutrition and all-cause mortal-
ity. Various variables were included in the univariate and
multivariate Cox proportional hazard analyses, such as

age, gender, congestive heart failure, hypertension, atrial

converting enzyme inhibitors or angiotensin receptor
blockers, beta-blockers and statin. Adjusted multivariate
variables included those variables associated with known
poor prognosis based on clinical plausibility or p value of
<0.05 in the univariate Cox analyses.

Results

Patients Characteristics

Overall, 21,479 elderly patients undergoing PCI were
enrolled, and those patients were divided into four groups
according to the CONUT score. The percentage of mal-
nutritional patients accounted for 64.21% (n=13,792) and
48.19%, 15.08% and 0.94% patients were mildly, moder-
ately and severely malnourished, respectively. Figure 2
shows the distribution of CONUT scores. The mean age
was 69.53+6.59 years, most patients were more likely to
be male (72.59%, n=15,591), 1290 had pre-acute myocar-
dial infarction (6.02%), the proportion of left ventricular
ejection fraction (LVEF) <40% was 9.77% (n= 1331).
Patients with poor nutritional were older, were more likely
to be man. They had a higher proportion of hypertension,
DM, eGFR  <60.
Additionally, evidence-based secondary prevention drugs,

pre-myocardial infarction and
such as B-blockers and statin, were less commonly pre-
scribed to those patients. More details of the baseline

characteristics of patients enrolled are shown in Table 2.

Nutritional Status and All-Cause
Mortality

During a median follow-up of 5.16 years (interquartile
range: 3.02 to 7.89 years), 3173 (14.77%) patients died.
All-cause mortality among the total patients was 9.99%
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Figure 2 Distribution of CONUT scores. A score of 0 to | is considered as absent; scores of 2 to 4, 5 to 8, and 9 to |2 reflect mild, moderate, and severe malnutrition,

respectively.
Abbreviation: CONUT, Controlling Nutritional Status score.

(768), 15.32% (1586), 22.78% (738), 40.10% (81), respec-
tively for four groups stratified by CONUT score.

As determined by Kaplan—Meier curves, the risk of all-
cause mortality increased in accordance with the severity
of malnutrition (p<0.001) (Figure 3). The result indicated
malnutrition was significantly associated with increased
risk for all-cause mortality compared with normal nutri-
tional state (adjusted hazard ratio for mild, moderate and
severe degrees of malnutrition, respectively: 1.20 [95%
confidence interval (CI): 1.09 to 1.33], 1.32 [95% CI:
1.17 to 1.49] and 1.76 [95% CI: 1.33 to 2.33]) (Table 3).

Subgroup analysis showed that the patients with mal-
nutrition were more likely to be related to the increased
risk of all-cause death than absent patients among male or
diabetes (Figure 4).

Discussion

To our knowledge, this was the first largest cohort real-
world study in a developing country to explore the rela-
tionship between malnutrition and all-cause death in the
elder patients who underwent PCI. In our study, we dis-
covered malnutrition was widespread and predictive for
all-cause mortality.

In our study, approximately two-thirds of the patients
were malnourished, and nearly a fifth had moderate or
severe undernutrition. A latest study showed that only 1/
3 patients were malnourished by Geriatric Nutritional Risk
Index (GNRI) in a cohort of 2853 patients with CAD who
underwent PCL.'” A possible explanation for this could be
that the present study focused on the older people. On the
other hand, there are inconsistencies among various scor-
ing tools for identifying the severity of malnutrition.'® The
CONUT score used in our study was first reported by
Ignacio de Uli'barri et al as an objective screening tool
for identifying undernutrition in a hospital population.'® It
seemed to be a simple malnutrition assessment tool to
identify efficiently patients at risk of malnutrition.'®"
Furthermore, it can evaluate the protein reserve, calorie
depletion, and immune defenses comprehensively.®” It
should be highlighted that the older patients with PCI
have more comorbid diseases, lower physiologic reserve,
and more functional impairments (including physical cap-
abilities and cognition), which may also contribute to the
higher risk for post-AMI mortality.”’ Consequently, our
first suggestion is the need to screen for malnutrition in
all patients admitted for CAD undergoing PCI.
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Table 2 Baseline Characteristic in the Elder Patients Undergoing PCI Stratified by CONUT Score
Characteristics Overall n=21,479 | Absent n=7687 | Mild n=10,350 Moderate n=3240 | Severe n=202 P-value
Demographic characteristic
Male, n (%) 15,591 (72.59) 5091 (66.23) 7766 (75.03) 2567 (79.23) 167 (82.67) <0.001
Age, years 69.53+6.59 68.15+6.06 69.82+6.62 71.66£6.95 72.88+6.98 <0.001
Coexisting conditions
AMI, n (%) 4682 (21.84) 949 (12.36) 2266 (21.94) 1356 (41.92) 111 (54.95) <0.001
Hypertension, n (%) 13,488 (62.90) 4902 (63.84) 6495 (62.89) 1958 (60.53) 133 (65.84) 0.009
Atrial fibrillation, n (%) 612 (2.85) 181 (2.35) 299 (2.89) 123 (3.80) 9 (4.46) <0.001
Pre-Ml, n (%) 1290 (6.02) 406 (5.29) 675 (6.54) 198 (6.12) 11 (5.45) 0.006
DM, n (%) 6442 (30.04) 2242 (29.20) 3097 (29.99) 1032 (31.90) 71 (35.15) 0.015
eGFR< 60, n (%) 5151 (28.68) 1280 (20.73) 2500 (28.82) 1238 (42.44) 133 (68.21) <0.001
Anemia, n (%) 8528 (39.70) 1872 (24.35) 4355 (42.08) 2139 (66.02) 162 (80.20) <0.001
CAD, n (%) 21,437 (99.80) 7667 (99.74) 10,332 (99.83) 3236 (99.88) 202 (100.00) 0.369
CHEF, n (%) 2356 (10.98) 528 (6.87) 1099 (10.63) 658 (20.36) 71 (35.15) <0.001
LVEF<40%, n (%) 1331 (9.77) 324 (6.51) 619 (9.55) 354 (17.40) 34 (27.42) <0.001
Laboratory examination
WBC, 10°/L 8.00+2.78 7.83%£2.23 7.90£2.72 8.62+3.71 9.84+4.50 <0.001
Hemoglobin, g/L 129.90+16.68 135.10£14.20 129.67£15.71 119.83£18.57 105.55+21.64 <0.001
LYM, 10°/L 1.81+0.67 2.14+0.60 1.75+0.63 1.28+0.54 0.87+0.36 <0.001
Total cholesterol, mmol/L | 4.49£1.17 5.09£1.07 4.26x1.08 3.88+1.06 3.29+0.83 <0.001
Albumin, g/L 35.60+4.23 38.51+2.56 35.29+3.36 30.38+3.34 24.63+3.09 <0.001
eGFR, mL/min/1.73 m? 72.27+24.06 76.76%21.99 72.25%23.43 64.39+26.74 48.95+28.20 <0.001
Medications
ACEI or ARB, n (%) 10,776 (51.03) 3863 (50.58) 5257 (51.57) 1572 (50.55) 84 (47.46) 0.389
Beta-blockers, n (%) 17,441 (82.59) 6366 (83.36) 8443 (82.83) 2501 (80.42) 131 (74.01) <0.001
CCB, n (%) 5003 (23.69) 1963 (25.70) 2382 (23.37) 615 (19.77) 43 (24.29) <0.001
Statin, n (%) 20,629 (97.69) 7501 (98.22) 9957 (97.68) 3007 (96.69) 164 (92.66) <0.001

Note: Values are means + SDs or n (%).
Abbreviations: AMI, acute myocardial infarction; Pre-MI, pre-myocardial infarction; DM, diabetes mellitus; CAD, coronary artery disease; CHF, congestive heart failure;
LVEF, left ventricular ejection fraction; WBC, white blood cell; LYM, lymphocyte; eGFR, estimated glomerular filtration rate; ACEI, angiotensin-converting enzyme inhibitors;

ARB, angiotensin receptor blockers; CCB, calcium blocker.

This study demonstrated that malnutrition was asso-
ciated with poor prognosis in patients older than 60 years
who underwent PCI. We found that, regardless of clinical
variables, coronary revascularization, and optimal medical
treatment, malnutrition was still associated with all-cause
mortality. The issue deserves to remark is that the optimal
medications can both improve the prognosis of myocardial
infarction in the univariate analysis and the Cox multi-
variate analysis. Though there is no significant association
between the use of Beta-blockers and all-cause mortality
in the Cox multivariate analysis, it still showed similar
protective effects in the Cox multivariate analysis as other
medications. The benefit of long-term treatment with oral
beta-blockers after AMI is well established, though one
study including 6758 patients with previous MI, beta-

blocker use was not associated with a lower risk of cardi-
ovascular events or mortality.** * Afterall, we believe that
oral beta-blocker initiation should be considered within the
first 24h in haemodynamically stable patients who under-
went PCI. The above candidate variables were based on
the literatures and clinical relevance. Recently, there has
been an increasing research interest in the relationship
between malnutrition and the prognosis of patients under-
going PCI by various nutritional assessments.'’*>2’
These findings similarly demonstrated that patients with
malnutrition had worse clinical outcomes. Wada et al
showed a significant association between malnutrition,
based on Combined Objective Nutritional Score [deter-
mined by assigning 1 point each for high CONUT score,
low GNRI (<98) or low Prognostic Nutritional Index score
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Figure 3 Kaplan—Meier curves for all-cause mortality by the CONUT score. A score of 0 to | is considered as absent; scores of 2 to 4, 5 to 8, and 9 to 12 reflect mild,

moderate, and severe malnutrition, respectively.
Abbreviation: CONUT, Controlling Nutritional Status score.

(PNI) (<45)], and all-cause death and cardiac death in
a cohort of 1984 patients with CAD who have undergone
PCL>'"16-2831 Additionally, Raposeiras Roubin et al also
indicated that malnutrition [assessed by CONUT score,
PNI and Nutritional Risk Index (NRI)] was strongly asso-
ciated with increased mortality and cardiovascular events
in 5062 consecutive patients with acute coronary syn-
drome (ACS)."® Chen et al showed that CONUT score
has been associated with a higher incidence of major
acute cardiovascular events (MACE) in patients with
ACS undergoing PCI.>? Basta et al also found that patients
at severe malnutrition had a significantly higher risk of
events for all-cause death than those with no malnutrition
by the CONUT score and PNI in a cohort of 945 patients
with acute ST-Segment elevation myocardial infarction

undergoing primary percutaneous coronary intervention

with stent.** These studies were relatively small, and lar-
ger studies are required to confirm these findings.
Furthermore, our population was composed predominantly
of the elders undergoing elective or emergent PCI, who
were more likely to be associated with a high incidence of
adverse outcomes after undergoing PCI.***°

The possible underlying mechanism linking malnutri-
tion to all-cause mortality may be that the activation of
inflammatory pathways plays an important role. Some
studies have reported an association between higher level
of inflammation, worse nutritional status, and adverse
clinical outcomes in patients with congestive heart failure
(CHF).?%** Mechanistically, the activation of neurohormo-
nal and inflammatory pathways that characterize cardio-
vascular disease may increase the catabolic demand, and

patients with already poor nutritional status may be more
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Table 3 Univariate and Multivariate Cox Proportional Hazards Model for the Association Between Malnutrition and All-Cause Death

Univariate Analysis Multivariable Analysis
HR [95% CI] p-value HR [95% CI] p-value
Continuous CONUT score 115 (1.14-1.17) <0.001 1.06 (1.04-1.08) <0.001
Malnutrition, degree
Absent Ref Ref
Mild 1.46 (1.34-1.59) <0.001 1.20 (1.09-1.33) <0.001
Moderate 2.08 (1.88-2.30) <0.001 1.32 (1.17-1.49) <0.001
Severe 4.16 (3.31-5.23) <0.001 1.76 (1.33-2.33) <0.001
Atrial fibrillation 1.90 (1.62-2.24) <0.001 .41 (1.17-1.69) <0.001
DM 1.29 (1.20-1.39) <0.001 1.20 (1.10-1.30) <0.001
eGFR< 60 2.04 (1.89-2.20) <0.001 1.44 (1.32-1.56) <0.001
Anemia 1.45 (1.36—1.56) <0.001 1.12 (1.03-1.21) 0.003
CHF 2.50 (2.28-2.74) <0.001 1.75 (1.57-1.94) <0.001
ACEIl or ARB 0.81 (0.76-0.88) <0.001 0.86 (0.80-0.93) <0.001
Beta-blockers 0.80 (0.73-0.87) <0.001 0.92 (0.83—-1.02) 0.096
Statin 0.58 (0.48-0.70) <0.001 0.73 (0.60-0.89) 0.002

Notes: Adjusted by gender, age, hypertension, atrial fibrillation, diabetes mellitus, eGFR< 60, chronic kidney disease, anaemia, congestive and heart failure, angiotensin-

converting enzyme inhibitors or angiotensin receptor blockers, beta-blockers, statin.

Abbreviations: Cl, confidence interval; HR, hazard ratio; AMI, acute myocardial infarction; CAD, coronary artery disease; CHF, congestive heart failure; Pre-Ml, Pre-
myocardial infarction; DM, diabetes mellitus; LVEF, left ventricular ejection fraction; WBC, white blood cell; LYM, lymphocyte; eGFR, estimated glomerular filtration rate;
ACEI, angiotensin-converting enzyme inhibitors; ARB, angiotensin receptor blockers; CCB, calcium blocker; CONUT, Controlling Nutritional Status.

vulnerable to cardiac events. Tumor necrosis factor-alpha
(TNF-a), one of the key cytokines mediating inflammation
and promoting catabolism, was found to be significantly
with moderate or

higher in the patients

20,35

severe
malnutrition. Another study also confirmed that
hypoalbuminemia, suggesting poor nutritional state, is
associated with cardiac cachexia and extremely poor
prognosis.*®

All those findings strongly support the need for physi-
cians to practice early identification of malnutrition, risk
stratification and clinical intensive managements, especially
in the elderly patients undergoing PCI. Clinicians should
stay abreast of the current scientific evidence to provide
the most meaningful and effective nutrition guidance, aim-
ing to individualize the nutritional support. A secondary
prevention program that combines the nutritional interven-
tion, a supervised exercise program, psychological treat-
ment, advice to quit smoking and drug prescription should
be encouraged to promote the Cardiac rehabilitation and
physical fitness. Malnutrition is a state resulting from lack
of uptake or intake of nutrition leading to altered body
that
management.®>’ Some studies have shown that the use of

composition requires  long-term care and

targeted oral nutritional supplement strategies in older adults

may reduce complications, mortality, and hospital

38

readmissions.”” Nutritional intervention may prevent

complications and improve the quality of life in CHF
patients.**** Consequently, clinical trials are needed to pro-
spectively evaluate the efficacy of nutritional interventions
on outcomes in old patients with CAD undergoing PCI and
the optimal nutritional intervention therapy on the outcome
in this population should be ensured.

Our research has some strengths. We focused on the
elderly and frailer patients who need more attention from
clinicians. Furthermore, our study population was the lar-
gest scale in the world and could be more epidemiologi-
cally representative of the elder population with CAD
undergoing PCI. However, we must acknowledge some
limitations. Firstly, this study is a single-center retrospec-
tive study, but the enrolled patients came from a big PCI
center, which was representative and convincing in the
sample and the study quality control. Secondly, the gen-
eralizability of our results is limited to the Chinese popu-
lation without the consideration of the other races, but our
findings could be extrapolated to other countries with
health systems and populations similar to ours. Thirdly,
we did not apply different nutritional screening tools and
compare their prognostic value of malnutrition for all-
cause mortality. However, the CONUT score has been
confirmed as the best tool to evaluate the nutritional status
in the appliance on the patients with CAD. Fourth, other

clinical outcome events such as cardiac vascular death,
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Subgroup Malnutrition Hazard Ratio(95%Cl) P-value P for interaction
Mild 1.13(0.95-1.33) +—— 0.17
DM(-) Moderate 1.33(1.09-1.63) <0.01
Sewere 1.59(1.00-2.52) = <0.05 0.30
Mild 1.24(1.10-1.40) — <0.01 ’
DM(+) Moderate 1.29(1.11-1.50) <0.01
Severe 1.87(1.31-2.66) - <0.01
Mild 1.29(1.07-1.55) —_— <0.01
Fmale Moderate 1.43(1.12-1.83) <0.01
Severe 1.52(0.77-3.01) = 0.23 0.50
Mild 1.16(1.04-1.30) —= <0.01 ’
Male Moderate 1.28(1.11-1.47) <0.01
Sewere 1.80(1.32-2.45) <0.01
Mild 1.21(1.08-1.34) — <0.01
eGFR>=60 Moderate 1.30(1.12-1.50) <0.01
Sewere 1.46(0.86-2.50) b 0.16 0.84
Mild 1.21(1.02-1.44) — <0.05 :
eGFR<60 Moderate 1.32(1.09-1.59) <0.01
Severe 1.86(1.33-2.60) <0.01
Mild 1.07(0.81-1.42) —— 0.63
CHF(-) Moderate 1.22(0.90-1.65) 0.19
Severe 1.25(0.75-2.09) - 0.40 046
Mild 1.23(1.12-1.36) —= <0.01 )
CHF(+) Moderate 1.33(1.17-1.50) <0.01
Sewere 2.10(1.51-2.92) <0.01

Figure 4 Forest plots of hazard ratios for the primary endpoint in different subgroups. Adjusted by age, gender, anemia, acute myocardial infarction, angiotensin-converting
enzyme inhibitors or angiotensin receptor blockers, beta-blockers, chronic kidney disease, congestive heart failure, diabetes mellitus, diabetes mellitus, hypertension, statins,

atrial fibrillation.

Abbreviations: DM (-), no diabetes mellitus, DM (+), diabetes mellitus; CHF (-), no congestive heart failure, CHF (+), congestive heart failure; DM, diabetes mellitus; ClI,

confidence interval; CONUT, Controlling Nutritional Status score.

reinfarction, or ischemic stroke were not recorded, but
primary point of our study was all-cause death, which
was the most representative clinical end point for prog-
nosis. Lastly, the nutritional evaluation was conducted
only at baseline in hospitalization, we did not investigate
the changes in nutritional status over time and their rela-
tionship with mortality.

Conclusion

Malnutrition is common status among elderly patients with
CAD undergoing PCI, and is significantly associated with
increased mortality. Physicians should stay abreast of the
current scientific evidence to provide the most meaningful
and effective nutrition guidance and practice early identi-
fication of malnutrition, risk stratification and clinical
intensive managements. Study is needed to prospectively
evaluate the efficacy of nutritional interventions on out-
comes among these patients.
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