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ABSTRACT

Background: The impact of nutritional status on the early outcome of subjects with acute myocardial infarc-
tion (AMI) is still not completely elucidated. This study aimed to assess the correlation between nutritional 
status, as expressed by the CONUT and PIN scores, and (1) clinical and laboratory characteristics, (2) compli-
cation rates, and (3) length of hospitalization, in patients with AMI. Materials and methods: We included 56 
consecutive patients with AMI who underwent primary percutaneous intervention and stenting. Evaluation 
of the nutritional status was comprised in the calculation of the CONUT and PNI scores. The study popula-
tion was divided into 2 groups according to the calculated CONUT score, as follows: group 1 – CONUT score 
<3 points (normal to mildly impaired nutritional status) and group 2 – CONUT score ≥3 points (moderate 
to severe malnutrition). The primary end-point of the study was the rate of in-hospital complications (left 
ventricular free wall rupture, hemodynamic instability requiring inotropic medication, high-degree atrio-
ventricular block, the need for temporary cardiostimulation, supraventricular and ventricular arrhythmias 
and in-hospital cardiac arrest). The secondary end-points included the duration of hospitalization and the 
length of stay in the intensive cardiac care unit. Results: In total, 56 patients (44.64% with STEMI, 55.35% 
with NSTEMI) with a mean age of 61.96 ± 13.42 years, 58.92% males were included in the study. Group dis-
tribution was: group 1 – 76.78% (n = 43), group 2 – 23.21% (n = 23). There were no differences between the 
two groups regarding age, gender, cardiovascular risk factors, or comorbidities. PNI index in group 1 was 54.4 
± 10.4 and in group 2 41.1 ± 2.8, p <0.0001. Serum albumin was significantly lower in group 1 – 4.1 ± 0.3 vs. 
group 2 – 3.6 ± 0.3 (p <0.0001), similarly to total cholesterol levels (group 1 – 194.9 ± 41.5 vs. group 2 – 161.2 
± 58.2, p = 0.02). The complete blood cell count showed that group 2 presented lower levels of hematocrit (p = 
0.003), hemoglobin (p = 0.002), and lymphocytes (p <0.0001) compared to group 1, but a significantly higher 
platelet count (p = 0.001), mean platelet volume (p = 0.03), neutrophil/lymphocyte (p <0.0001) and platelet/
lymphocyte (p <0.0001) ratios, indicating enhanced blood thrombogenicity and inflammation. Regarding 
in-hospital complications, group 2 presented a higher rate of hemodynamic instability (group 1 – 11.6% vs. 
group 2 – 38.4%, p = 0.02). The overall hospitalization period was 7.7 ± 1.4 days in group 1 vs. 10.2 ± 4.8 days 
in group 2, p = 0.06; while the duration of stay in the intensive cardiac care unit was 2.6 ± 0.5 days in group 
1 vs. 4.0 ± 2.5 days in group 2, p = 0.02. Conclusions: This study proved that nutritional deficit in acute myo-
cardial patients who undergo revascularization is associated with an increased rate of in-hospital complica-
tions and with a longer observation time in a tertiary intensive cardiac care unit.
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INTRODuCTION

According to the Third Global Myocardial Infarction Task 
Force, acute myocardial infarction (AMI) has been defined 
as necrosis of the cardiac cells triggered by extended isch-
emia that leads to specific clinical, electrocardiographic, 
and laboratory changes.1 The clinical correspondent of 
an AMI typically includes non-localized chest pain usu-
ally lasting for more than 20 minutes, with specific ra-
diation sites and associated shortness of breath, fatigue 
and sweating. Although frequently not enough to diagnose 
an AMI by itself, the 12-lead ECG tracing can promptly 
identify patients with active myocardial ischemia and can 
further direct patient management towards an invasive or 
noninvasive therapeutic approach. Also, ECG recordings 
can distinguish between ST-elevation myocardial infarc-
tion (STEMI), which requires immediate revascularization 
if under 12 hours from the onset of symptoms, and non-
ST segment elevation MI (NSTEMI), which presents dif-
ferent timing of revascularization procedures, according 
to various risk prediction tools.2–4 

Serum biomarkers illustrating myocardial injury and 
necrosis that have been used for diagnosis include the 
traditional troponin levels, serum myoglobin, creatine-
kinase myocardial-brain isoenzyme, and the more novel 
heart-type fatty acid-binding protein and copeptin that 
can detect acute coronary syndromes (ACS) within the 
early hours from onset.5 Simultaneously, laboratory mark-
ers have also been used for risk prognosis assessment in 
complex multi-marker risk prediction tools, which can be 
applied before and after the acute coronary event, thus 
depicting the characteristics of the so-called ‘vulnerable 
patient’, who is at risk for either an initial ACS or for fur-
ther complications following the acute event.5–9

Cardiovascular vulnerability refers not only to the pres-
ence of unstable coronary atherosclerotic plaques, but 
also to the vulnerable blood and vulnerable myocardium, 
all enmeshed into a complex, novel concept: the vulner-
able patient.10 The thrombogenic vulnerable blood is char-
acterized as presenting increased levels of inflammatory 
mediators (C-reactive protein, interleukins, vascular cell 
adhesion molecules, soluble ligand CD40, leukocytosis), 
enhanced coagulability and platelet aggregation, as well 
as associated hypoalbuminemia, thrombocytosis, and hy-
perlipidemia, and is specifically defined as prone to arte-
rial and venous thrombosis.8,10,11 

Hypoalbuminemia has been shown to associate with 
all-cause mortality rates, as well as with cardiovascular 
deaths.12,13 The serum level of albumin is determined by 
various factors such as synthesis and catabolic rates, ex-

tracellular distribution, and exogenous elimination. Its 
synthesis is decreased by the interrelation between the 
poor nutritional status and enhanced systemic inflamma-
tion, the latter also triggering a greater catabolic rate.13,14

Therefore, the decreased nutritional status of the car-
diovascular patient may poorly influence serum albumin 
levels and stimulate systemic inflammation, which in turn 
will affect blood homeostasis towards a high propensity 
for blood vulnerability and subsequent high cardiovascu-
lar risk.8,10 Serum albumin has been introduced in several 
scores that assess the overall nutritional status of subjects 
admitted in the hospital. 

The Controlling Nutritional Status (CONUT) score has 
been introduced in 2005 as a tool for malnutrition screen-
ing in hospitalized subjects, and its calculation is based 
on three serum parameters: albumin, total cholesterol, 
and total lymphocyte count.15 The score represents an ef-
ficient tool for early identification and continuous con-
trol of evaluating the protein reserve, immune status, and 
caloric depletion in subjects admitted in the hospital for 
various cardiac and non-cardiac disorders, and has been 
associated with a high risk of complications and worse 
outcomes.16–18

The prognostic nutritional index (PNI) score uses 2 
serum parameters: albumin and lymphocyte levels. The 
score reflects the immune and nutritional status and can 
indicate systemic inflammation, and is associated with 
higher mortality in surgical, medical, cardiovascular, and 
oncological patients.19–22

Although the negative influence of a poor nutritional 
status has been evaluated in previous studies on the prog-
nosis and outcome of stable and decompensated chronic 
heart failure patients,16,21,23 as well as in patients with sta-
ble coronary artery disease or hypertension,18,24 the use-
fulness of the CONUT and PNI scores as markers for blood 
vulnerability on the early outcome of subjects with ST and 
non-ST elevation AMI is still not completely elucidated.

Therefore, the aim of the present study was to assess 
the correlation between nutritional status, as expressed 
by CONUT and PNI scores, and (1) clinical and laboratory 
characteristics, (2) complication rates and (3) length of 
hospitalization, in patients with acute myocardial infarc-
tion (STEMI and NSTEMI) admitted in an intensive car-
diac care unit. 

 MATERIALS AND METHODS

We conducted a prospective, observational study on 56 
consecutive patients with acute ST and non-ST eleva-
tion myocardial infarction admitted in the Intensive Car-
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diac Care Unit of the Cardiology Clinic of the Tîrgu Mureș 
County Emergency Clinical Hospital, a tertiary intensive 
cardiac care unit.

All patients had signed written informed consent prior 
to their enrollment, the study was conducted according to 
the principles stated in the declaration of Helsinki and was 
approved by the ethics committee of the institution. 

All patients underwent invasive coronary angiography 
and coronary revascularization according to the European 
Society of Cardiology Guidelines for Myocardial Revascu-
larization.4 Transthoracic echocardiography for the as-
sessment of left ventricular function was performed on 
day 3 after the acute event in all patients. Blood samples 
were obtained for analysis of the full blood cell count, se-
rum cholesterol and triglycerides, glycemia, serum albu-
min, renal function parameters (creatinine, urea), cardiac 
necrosis enzymes (troponin, creatine-kinase, aspartate 
amino transferase, alanine amino transferase, lactate de-
hydrogenase), and electrolyte levels (sodium, potassium). 

Data regarding the demographic, clinical, and hemody-
namic characteristics upon admission, as well as the car-
diovascular risk factors and comorbidities were obtained 
from the patient medical records.

Evaluation of the nutritional status consisted in calcu-
lation of the CONUT and PNI scores in all patients. The PNI 
was calculated as follows: PNI = 10 × serum albumin (g/
dL) + 0.005 × total lymphocyte (count per microliter). The 
CONUT score was calculated by using the serum levels of 
albumin, the total lymphocyte count, and the cholesterol 
levels (range 0–12). In this scoring system, point values are 
assigned to different ranges of the laboratory measures as 
follows: serum albumin ≥3.5 g/dL, 0 points; 3.49–3 g/dL, 
2 points; 2.99–2.5 g/dL, 4 points; and <2.5 g/dL, 6 points; 
lymphocytes ≥1600/mm3, 0 points; 1200–1599/mm3,  
1 point; 800–1199/mm3, 2 points; and <800/mm3, 3 points; 
and total cholesterol ≥180 mg/dL, 0 points; 140–179 mg/
dL, 1 point; 100–139 mg/dL, 2 points; and <100 mg/dL,  
3 points. Patients with a CONUT score of 0–1 have a nor-
mal nutritional status, those with a CONUT score of 2–4 
are at mild risk of malnutrition, those with a CONUT score 
of 5–8 are at moderate risk, and those with a CONUT score 
of 9–12 are at severe risk.

The study population was divided into 2 groups ac-
cording to the calculated CONUT score, as follows: group 
1 – CONUT score <3 points, specifically patients with nor-
mal to mildly impaired nutritional status, and group 2 – 
CONUT score ≥3 points, subjects with moderate to severe 
malnutrition. 

The primary end-point of the study consisted in the 
rate of in-hospital complications including left ventricu-

lar free wall rupture, hemodynamic instability requir-
ing inotropic medication, high-degree atrioventricular 
block, the need for temporary cardiostimulation, supra-
ventricular and ventricular arrhythmias, and in-hospital 
cardiac arrest. The secondary end-points included the 
duration of hospitalization and the length of stay in the 
intensive care unit. 

RESuLTS

The study included 56 patients with AMI (44.64%, n = 25 
with STEMI and 55.35%, n = 31 with NSTEMI). The mean 
age of the study population was 61.96 ± 13.42 years, and 
58.92% (n = 33) were males. 

According to the CONUT score, the study population 
was divided into 2 groups: group 1 included 43 patients 
(76.78%) with normal to mildly depressed nutritional sta-
tus and a CONUT score of <3 points, while group 2 includ-
ed 13 patients (23.21%) with moderate to severe malnutri-
tion, with calculated CONUT scores of ≥3 points.

The baseline characteristics of the total study popu-
lation, as well as of the two CONUT groups are listed in 
Table 1. There were no statistically significant differences 
between the two CONUT groups regarding age, gender, 
body mass index, provenance, nor in relation to the car-
diovascular risk factors of medical history of cardiovascu-
lar diseases (Table 1). The body mass index was 28.8 ± 6.5 
kg/m2 for the overall study populations, and no significant 
difference was recorded between the two patient groups 
(group 1 – 28.6 ± 5.7 kg/m2 vs. group 2 – 29.6 ± 8.8  kg/m2,  
p = 0.87).

The calculated PNI for the overall population was 51.3 ± 
10.8 points, and the results between the two groups were 
in agreement with the CONUT score, as group 1 presented 
a significantly higher PNI score compared to group 2 (54.4 
± 10.4 vs. 41.1 ± 2.8, p <0.0001).

The clinical parameters upon admission did not signifi-
cantly differ between the two groups when referred to the 
heart rate (77.4 ± 13.4 bpm vs. 80.1 ± 14.9 bpm, p = 0.53) 
and systolic (129.8 ± 22.4 mmHg vs. 121.4 ± 16.8 mmHg, 
p = 0.29) or diastolic (75.7 ± 14.5 mmHg vs. 72.7 ± 11.0 
mmHg, p = 0.57) blood pressures.

The laboratory tests of the overall study population, as 
well as those of the two CONUT groups are listed in Table 
2. No significant differences were found between the two 
groups regarding the renal function parameters, myo-
cardial necrosis enzymes, or triglyceride levels. However, 
as expected, the serum albumin was significantly lower 
in patients with moderate to severe impaired nutritional 
status (group 1 – 4.1 ± 0.3 g/dL vs. group 2 – 3.6 ± 0.3 g/dL, 
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p <0.0001), as well as the total cholesterol levels (group 
1 – 194.9 ± 41.5 mg/dL vs. group 2 – 161.2 ± 58.2 mg/dL, 
p = 0.02). 

The analysis of the complete blood cell count showed 
that patients with nutritional deficit (group 2) presented 
lower levels of hematocrit (p = 0.003), hemoglobin (p = 
0.002), and lymphocytes (p <0.0001) compared to group 
1. On the other hand, malnourished subjects presented a 
significantly higher platelet count (p = 0.001), a higher 
mean platelet volume (MPV) (p = 0.03), as well as more 
increased neutrophil/lymphocyte (p <0.0001) and plate-
let/lymphocyte (p <0.0001) ratios, indicating enhanced 
blood thrombogenicity and inflammation (Table 2). 

The primary end-point of the study consisting in the 
rate of complications that had occurred during hospital-
ization is illustrated in Figure 1. In total, 17.8% (n = 10) of 
subjects were hemodynamically unstable requiring ino-
tropic therapy, 1.78% (n = 1) presented high-degree atrio-
ventricular block which required the use of a temporary 
pacemaker, 12.5% (n = 7) and 7.14% (n = 4) presented ven-
tricular and supraventricular arrhythmias respectively, 
while 5.35% (n = 3) of patients presented in-hospital car-
diac arrest (Figure 1A). When comparing the two CONUT 
groups, there were no statistically significant differences 
between the two regarding the rate of supraventricular (p 
= 0.93) or ventricular arrhythmias (p = 0.54), high-degree 
atrioventricular block (p = 0.57) or the need for temporary 
pacemaker (p = 0.57), or of in-hospital cardiac arrest (p 

= 0.57). However, the results showed that 38.4% of pa-
tients with moderate to severe nutritional impairment had 
presented hemodynamic instability and required inotro-
pic medication, compared to only 11.6% of patients with 
normal or mildly depressed nutritional status (p = 0.02) 
(Figure 1B).

Analysis of the secondary end-point of the study showed 
an overall length of hospital stay of 8.3 ± 2.8 days, out of 
which 3.01 ± 1.4 were in the Intensive Cardiac Care Unit. 
The group comparison according to the CONUT score found 
that the subjects in group 2 required a significantly high-
er period of admission in the Intensive Cardiac Care Unit, 
compared to the group with good nutritional status (p = 
0.02) (Figure 2A) and a slightly longer period of stay in the 
hospital in terms of total hospitalization days, however, 
without statistical significance (p = 0.06) (Figure 2B).

DISCuSSIONS

The present study primarily aimed to identify the rela-
tionship between an impaired nutritional status and in-
hospital complications, as well as with the clinical profile 
and the hospitalization period in patients with AMI who 
were admitted in a tertiary intensive cardiac care unit.

The nutritional status of the patients has been recent-
ly studied as having significant impact on prognosis, in 
a sense that malnutrition can negatively impact patient 
outcomes in various chronic disorders, from oncological 

TABLE 1. Baseline characteristics of the general study population and the two CONUT groups  

Parameters Total 
n = 56

Group 1 – CONUT<3 
n = 43

Group 2 – CONUT ≥3 
n = 13

p value

Male gender, n (%) 33 (58.92%) 26 (58.13%) 7 (53.84%) 0.67

Age (years, mean ± SD) 61.96 ± 13.42 60.58 ± 13.76 66.53 ± 11.56 0.16

BMI (kg/m2, mean ± SD) 28.8 ± 6.5 28.6 ± 5.7 29.6 ± 8.8 0.87

Rural provenance, n (%) 24 (42.85%) 18 (41.86%) 6 (46.15%) 0.78

Smoking status, n (%) 31 (55.35%) 24 (55.81%) 7 (53.84%) 0.9

*Obesity, n (%) 43 (76.78%) 32 (74.41%) 11 (84.61%) 0.44

MI type, STEMI n (%) 25 (44.64%) 28 (65.11%) 7 (53.84%) 0.46

MI type, NSTEMI n (%) 31 (55.35%) 15 (34.88%) 6 (46.15%)

Killip class 1 53 41 (95.34%) 12 (92.30%) 0.55

Killip class 2 3 2 (4.65%) 1 (7.69%)

Hypertension, n (%) 45 (80.35%) 33 (76.74%) 12 (92.30%) 0.25

Diabetes mellitus, n (%) 19 (33.92%) 16 (37.20%) 3 (23.07%) 0.34

Dyslipidemia, n (%) 17 (30.35%) 12 (27.90%) 5 (38.46%) 0.46

Previous angina pectoris, n (%) 12 (21.42%) 7 (16.27%) 5 (38.46%) 0.08

History of ischemic cardiomyopathy, n (%) 42 (75%) 30 (69.76%) 12 (92.3%) 0.10

Previous MI, n (%) 8 (14.28%) 6 (13.95%) 2 (15.38%) 0.89

*Obesity defined as a calculated body mass index of over 25 kg/m2; MI – myocardial infarction; STE – ST segment elevation MI; NSTE – non-ST elevation MI; **NYHA – 
New York Health Association class for heart failure on admission in patients with a history of chronic heart failure.
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to cardiovascular disease, and from chronic heart failure 
to stable coronary artery disease, myocardial infarction, 
or lower limb ischemia.16–24

Evaluation of the nutritional status could become a new 
prognostic marker for such patients, while dietary sup-
plements and malnutrition corrective therapies may ben-
eficially influence the prognosis of patients with chronic 
heart failure.25,26 The CONUT score (Controlling Nutri-
tional Status), based on the levels of serum albumin, total 
cholesterol, and lymphocyte count, has been developed as 
a simple, cost-efficient screening tool for impaired nu-
trition in hospitalized subjects. The CONUT index classi-
fies the nutritional status into normal, lightly decreased, 
moderate, and severely impaired.15 

Serum albumin, also included in the CONUT score, is a 
multifunctional human protein influenced by various fac-

tors, including the nutritional status and enhanced sys-
temic inflammation. Furthermore, low serum albumin has 
also been linked to all-cause mortality and cardiovascular 
mortality and was associated with malnutrition, a pro-in-
flammatory and a pro-thrombotic status, all accounting for 
the definition of vulnerable blood, as a part of a larger con-
cept: the vulnerable cardiovascular patient.8,13 The results 
of the current investigation also found low levels of albu-
min in undernourished patients with AMI. Concomitantly, 
subjects with malnutrition and AMI in our study presented 
lower serum cholesterol levels compared to controls, which 
could further influence lipid-lowering therapies, as hypo-
cholesterolemia has been previously reported to negatively 
impact mortality in the general population.27–29 

The lower lymphocyte count has been shown to lead to 
worse outcomes in subjects with coronary artery disease. 

TABLE 2. Baseline characteristics of the general study population and the two CONUT groups  

Parameter Total 
n = 56

Group 1 – CONUT<3 
n = 43

Group 2 – CONUT ≥3 
n = 13

p value

Mean ± SD (95% CI) Mean ± SD (95% CI) Mean ± SD (95% CI)

Biochemical laboratory tests

Uric acid (mg/dL) 5.1 ± 1.6 (4.4–5.8) 5.3 ± 1.5 (4.5–6.1) 4.3 ± 1.7 (2.1–6.5) 0.23

Urea (g/dL) 48.6 ± 52.6 (34.5–62.7) 48.2 ± 57.7 (30.4–66.0) 49.8 ± 32.2 (30.3–69.3) 0.27

Creatinine (g/dL) 1.6 ± 2.8 (0.8–2.3) 1.7 ± 3.2 (0.8–2.7) 1.0 ± 0.5 (0.7–1.4) 0.6

Sodium (mmol/L) 140.4 ± 5.8 (138.8–142.0) 139.72 ± 2.9 (138.8–140.6) 142.9 ± 10.9 (136.3–149.5) 0.89

Potassium (mmol/L) 4.2 ± 0.5 (4.1–4.3) 4.2 ± 0.5 (4.0–4.3) 4.3 ± 0.4 (4.0–4.6) 0.57

Albumin (g/dL) 4.0 ± 0.3 (3.9–4.1) 4.1 ± 0.3 (4.0–4.2) 3.6 ± 0.3 (3.4–3.7) <0.0001

Total cholesterol (mg/dL) 187.1 ± 47.6 (174.3–199.8) 194.9 ± 41.5 (182.1–207.) 161.2 ± 58.2 (126.0–196.4) 0.02

Triglycerides (mg/dL) 198.0 ± 172.3 (117.4–278.6) 186.4 ± 108.0 (126.6–246.2) 187.5 ± 245.4 (–17.7–392.7) 0.05

Glycemia (mg/dL) 135.1 ± 53.1 (120.8–149.3) 140.4 ± 55.7 (123.2–157.5) 117.4 ± 40.3 (93.0–141.8) 0.21

Troponin (ng/mL) 1.42 ± 2.4 (0.7–2.1) 1.51 ± 2.6 (0.6–2.3) 1.09 ± 1.70 (–0.04–2.2) 0.44

CK (U/L) 1,459 ± 1,773 (979.5–1,938) 1,433 ± 1,716 (898.5–1,968) 1,541 ± 2,018 (321.8–2,760) 0.89

ASAT (U/L) 167.9 ± 187.5 (117.2–218.7) 164.3 ± 186.8 (106.1–222.5) 179.9 ± 197.1 (60.8–299) 0.75

ALAT (U/L) 62.7 ± 70.5 (43.4–81.9) 55.5 ± 45.2 (41.2–69.8) 85.4 ± 120 (12.8–157.9) 0.59

LDH (U/L) 617.2 ± 469.6 (490.2–744.3) 584.3 ± 442.8 (446.4–722.3) 723.7 ± 553.9 (1389–1058) 0.3

Complete blood cell count

Hematocrit (%) 40.9 ± 7.4 (38.9–43.0) 41.8 ± 7.2 (39.5–44.1) 38.1 ± 7.6 (33.5–42.8) 0.003

Hemoglobin (mg/dL) 14.0 ± 1.9 (13.5–14.5) 14.4 ± 1.4 (13.9–14.9) 12.6 ± 2.5 (11.1–14.1) 0.002

Neutrophil count (%) 64.0 ± 20.9 (58.4–69.6) 61.7 ± 20.0 (55.5–67.8) 71.7 ± 22.8 (57.9–85.5) 0.13

Leucocytes count (/μL) 13,568 ± 17,285 (8940–18197) 14,371 ± 19,658 (83.23–20419) 10,913 ± 2,765 (9,242–12,584) 0.7

Thrombocyte count (/μL) 279,738 ± 209,746  
(223,567–335,908)

212,776 ± 79,337  
(212,776–261,610)

420,461 ± 389,443  
(185,124–655,799)

0.001

Lymphocyte count (/μL) 2,246 ± 1,859 (1748–2744) 2,619 ± 1,970 (2012–3225) 1,013 ± 331.3 (813.2–1,214) <0.0001

Neutrophil/Lymphocyte ratio 0.04 ± 0.04 (0.03–0.05) 0.03 ± 0.02 (0.02–0.04) 0.08 ± 0.06 (0.01–0.12) <0.0001

Platelet/Lymphocyte ratio 198.3 ± 245.3 (132.6–264.0) 116.4 ± 70.35 (94.7–138.0) 469.4 ± 393.5 (231.6–707.2) <0.0001

RDW-Platelet ratio 0.07 ± 0.10 (0.05–0.10) 0.07 ± 0.10 (0.04–0.10) 0.09 ± 0.09 (0.03–0.14) 0.32

RDW-DS (fL) 47.1 ± 5.3 (44.8–49.5) 47.1 ± 5.4 (44.0–50.1) 47.3 ± 5.6 (43.6–52.0) 0.91

Mean platelet volume (%) 0.23 ± 0.07 (0.20–0.26) 0.21 ± 0.06 (0.18–0.24) 0.28 ± 0.07 (0.21–0.36) 0.03

PDW (fL) 15.2 ± 3.3 (14.0–16.5) 15.3 ± 3.3(13.8–16.8) 13.5 ± 3.3 (10.6–16.3) 0.18
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In a study conducted by Shiyovich et al., it was revealed 
that the lymphocyte count, the neutrophil-to-lympho-
cyte ratio, and the eosinophil count were independently 
associated with long-term mortality following an AMI.30 
Similarly, our results indicated a significantly lower lym-
phocyte count and a higher neutrophil/lymphocyte count 
in patients with impaired nutritional status, who also pre-
sented a higher rate of in-hospital complications.

The findings of the present study indicated that pa-
tients with moderate to severe impairment of the nutri-
tional status, assessed with the CONUT index, are at in-

creased risk of presenting hemodynamic instability and 
thus requiring inotropic therapy. Similarly, patients with 
a CONUT score of more than 3 points, were more likely 
to present rhythm or conduction abnormalities, as well as 
life-threatening complications such as in-hospital cardiac 
arrest, but the results showed no statistical significance, 
most likely due to the low number of patients enrolled in 
the study. 

Other studies have evaluated the prognostic impact of 
the nutritional status on admission in myocardial infarc-
tion patients. Basta et al. evaluated the influence of the CO-
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FIGuRE 1. The rate of complications during hospitalization (A) for the overall study 
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NUT score and of the PNI on the outcome of 945 patients 
with STEMI, on a median follow-up period of 2 years, and 
concluded that nutritional status, in association with oth-
er risk factors, leads to an increased mortality, and that 
the nutritional indexes correlate with other markers for 
poor outcomes, including renal function parameters, na-
triuretic peptide, and transaminases.22 Another study by 
Keskin et al. also evaluated the impact of malnutrition in 
1,823 STEMI patients on in-hospital mortality and long-
term prognosis. Their results were concordant with those 
of the present study, in the way that undernutrition, eval-
uated by the PNI (based on albumin levels and lymphocyte 
count), was significantly associated with higher mortality, 
after adjustments for all confounders.19

Having drawn increasing attention, the nutritional sta-
tus of hospitalized patients has been in the focus of many 
cardiovascular studies, most frequently regarding its in-
fluence in heart failure. Iwakami et al. measured the CO-
NUT score in 635 acute heart failure patients and found 
that over a follow-up time of 324 days, the nutritional 
scoring was independently associated with the death rate 
(c-statistic of 0.71, p <0.001).16 Shirakabe et al. found sim-
ilar results when studying the predictive capacity of the 
PNI and CONUT indexes on the 365-day mortality of 458 
patients hospitalized in the intensive care unit for acute 
heart failure (HR 2.060, 95% CI: 1.302–3.259 for PNI; 
HR 2.238, 95%CI: 1.050–4.772 for CONUT).23 The present 
study focused on patients with AMI, and one of the major 
end-points consisted in the development of acute heart 
failure secondary to the acute ischemic event, which has 
been incompletely studied. Our results proved that sub-
jects with malnutrition are more likely to develop acute 
heart failure and hemodynamic instability compared to 
patients with normal or mildly decreased CONUT score.

Coronary artery disease severity and prognosis have 
also been reported by various studies in which the CONUT 
score was found to be an independent predictor of long-
term adverse cardiac events.24,31 Furthermore, it appears 
that the CONUT index can predict short and mid-term 
all-cause mortality in hypertensive patients, as reported 
by Sun et al., thus suggesting that assessment of the nu-
tritional state could offer supplementary evidence in sub-
jects with increased blood pressure.18

Regarding the hospitalization time, the results of the 
present study revealed that malnourished patients re-
quired both a longer observation time in the intensive car-
diac care unit, as well as a longer overall hospital stay. This 
could be explained by the higher rate of complications and 
hemodynamic instability, which led to an increased need 
for continuous monitoring and intensive therapy with 
vasoactive or interventional therapies (temporary pace-
maker). A multicenter study conducted by Kang et al. in 25 
hospitals in Korea, found that patients with malnutrition 
had a longer hospital stay and a lower survival rate during 
the 90-day follow-up.32 Agarwall et al. also reported that 
subjects with a low nutritional status presented a greater 
median length of hospital stay and a significantly higher 
rate of readmissions.33 Consequently, there is a need for 
implementation of a screening program for nutritional 
statuses, as well as an interdisciplinary approach together 
with a nutrition specialist in case of hospitalized patients, 
in order to provide active management of malnutrition, 
which may improve outcomes both on short and long term. 

Study limitAtionS And future directionS

The main limitation of the study was that it was a single-
center, observational one, with a relatively low number of 
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enrolled subjects, and the results could have been influ-
enced by unmeasurable variables. Secondly, the study did 
not include all-cause mortality and cardiovascular mor-
tality as a primary end-point, which is explained, again, 
by the low number of patients and the absence of any 
death during hospitalization.

The future direction of the present research is to add 
the analysis of serum biomarkers that express an en-
hanced inflammatory status, as a part of the complete 
representation of vulnerable blood in patients with acute 
coronary syndromes. Another direction of the study could 
be to assess ventricular remodeling and the rate of major 
adverse cardiovascular events in relation to the nutritional 
status of AMI patients. 

CONCLuSIONS

This study proved that nutritional deficit is associated 
with an increased rate of complications during hospital 
stay in patients with AMI. Patients with a CONUT score 
higher than 3 points (moderate to severe malnutrition) 
presented an increased rate of acute heart failure with 
hemodynamic instability and requirement of inotropic 
therapy and required longer observation times in the in-
tensive cardiac care unit, compared to subjects with a CO-
NUT score of <3 points (normal to mildly impaired nutri-
tional status). The screening of malnutrition in patients 
hospitalized for AMI could lead to decreased in-hospital 
adverse events, shorter admission periods, and conse-
quently lower healthcare costs. 
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