
1.    Introduction
A new coronavirus infection started in the People’s Republic 
of China at the end of 2019 and developed into a pneumonia 
pandemic. This pandemic has spread all over the world, causing a 
global pandemic [1]. The causative virus has been named “Severe 
Acute Respiratory Syndrome-Coronavirus-2” (SARS-CoV-2) by the 
World Health Organization (WHO), and the disease it causes is 
called corona virus disease 2019 (COVID-19) [2,3].  The latest data 
from the WHO reports that there are over 220 million cases and 
over 4.5 million deaths worldwide [4].

SARS-CoV-2 mainly spreads through respiratory droplets and 
close contact [5]. Hospitalization is required in 20% of infected 
patients [6]. Epidemiological studies have shown that 6–10% of 
patients develop a more severe form of COVID-19 and require 
admission to the intensive care unit (ICU) complicated by acute 
hypoxemic respiratory failure related to acute respiratory distress 
syndrome (ARDS) [7]. 

Severe COVID-19 pneumonia is often characterized by 
pulmonary inflammation. Cytokine storms involving the release 
of pro-inflammatory cytokines, which are life-threatening, 
can contribute to systemic organ failure observed in critically 
ill COVID-19 patients [8]. Inflammation has been found to 
be closely associated with the severity of COVID-19 [9]. Most 

patients admitted to the ICU require mechanical ventilation due 
to diffuse lung damage and ARDS. Many ICU reports have shown 
that COVID-19-associated ARDS leads to long-term mechanical 
ventilation and increased mortality, varying between 20-62% 
worldwide [10,7].

The Hemoglobin, Albumin, Lymphocyte, and Platelet 
(HALP) score is an easily calculable indicator of systemic 
inflammation and nutritional status. It has also been proposed 
as a useful prognostic factor in many cancer patients. The HALP 
score is calculated with the following formula: hemoglobin  
(g/dL) x albumin (g/L) x lymphocytes (cell/L)/platelets (cell/L) 
[11]. The HALP score is a comprehensive index providing clues 
regarding the immune status as well as the nutritional status of 
the patients [12]. 

1.1.   Objectives
Although the predictive value of the HALP score for mortality has 
been demonstrated in cancer patients [11], studies assessing its 
predictive value in COVID-19 patients are lacking. In our study, 
we aimed to evaluate the predictive value of the HALP score for 
survival in patients admitted to the ICU due to severe COVID-19 
pneumonia.
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2.   Materials and methods

2.1.   Study design and case selection
In this retrospective study, we evaluated patients 18 years of 
age or older who were admitted to our hospital’s COVID ICU 
due to COVID-19 pneumonia between November 1, 2020 
and November 30, 2021. All data were recorded at the time of 
ICU admission, including socio-demographic characteristics, 
laboratory findings including whole blood count, coagulation 
parameters (fibrinogen, D-dimer), and biochemical parameters 
(albumin, ferritin, C-reactive protein [CRP]), comorbidities, 
mechanical ventilatory support, and outcomes.

Exclusion criteria included age less than 18 years of age, 
patients with heart failure, coexisting comorbidities or systemic 
conditions that might affect the components of the HALP score 
(severe anemia, chronic liver disease/renal failure, etc.).

COVID-19 was diagnosed based on clinical manifestations 
and a positive PCR test [13]. Severe COVID-19 pneumonia was 
defined as the presence of objective radiographic findings 
consistent with COVID-19 pneumonia, characterized by bilateral 
diffuse infiltrations accompanied by an oxygen saturation of less 
than 90% in the air room, and a PaO2/FiO2 of less than 300 mmHg 
[14].

Treatment of COVID-19 severe pneumonia during ICU stay 
comprised medical treatment and invasive (IMV) or non-invasive 
(NIMV) mechanical ventilation. Availability of extracorporeal 
membrane oxygenation support (ECMO) was excessively limited 
at our institution during the COVID-19 pandemic. 

The HALP score was measured at the time of admission to 
the ICU and its association with mortality during ICU stay was 
analyzed.

2.2.   Statistical analysis
IBM SPSS version 23.0 software package was used for the analysis 
of data. The Kolmogorov-Smirnov test was used to test the 
normality of variables. Variables showing normal distribution 
were expressed as mean ± standard deviation, and variables 
not showing normal distribution as median values (minimum-
maximum). Categorical variables were expressed as numbers 
and percentages. Normally distributed variables were compared 
using the independent t-test. Those that did not show normal 
distribution were compared using the Mann–Whitney U test. 
Comparisons between groups for categorical variables were 
made with the Pearson chi-squared test. Binary logistic regression 
analysis was performed to determine risk factors for mortality, 
using the Backward (Wald) method. The level of significance was 
set as p < 0.05.

3.   Results
A total of 103 patients (58 males, 45 females) were included in 
the study. The average age of the patients was 70 ± 10.6 years. 

The sociodemographic and clinical characteristics and laboratory 
findings of the patient group are summarized in Table 1.

Eighty-seven patients (84.5%) had comorbidities; the most 
common of these were hypertension (53.4%), diabetes mellitus 
(31.1%), lung diseases (28.2%), and cardiac diseases (25%). During 
the ICU stay, 46 patients (44.7%) received NIMV and 57 patients 
(55.3%) received IMV. The median HALP score was 8.0 (1.5–60.0).  
During the ICU stay, mortality occurred in 51 patients (49.5%). 

Patients who survived and who died from COVID-19 
were similar with respect to age, gender, and the presence of 
comorbidities (Table 1).

The average stay in the intensive care unit for patients 
undergoing NIMV (non-invasive mechanical ventilation) was 
significantly lower (8.8 ± 6.3 days) compared to those undergoing 
IMV (invasive mechanical ventilation) (13.3 ± 7 days) (p = 0.001). 
The median HALP score was found to be 7.88 (1.45–56.30) in 
patients undergoing IMV and 7.99 (2.27–59.97) in patients 
undergoing NIMV, with no significant difference between the 
groups (p = 0.91). Mortality rates were significantly higher in 
patients undergoing IMV (p < 0.001) (Table 1). 

Median values of ferritin, CRP, LDH and mean fibrinogen 
values were significantly higher in the deceased patient group 
compared to the surviving patient group (p = 0.014, p < 0.001, 
p = 0.001, p  = 0.032, respectively) (Table 1). The median values 
of albumin and lymphocytes were significantly higher in the 
surviving patient group (p = 0.006 and p = 0.002, respectively) 
(Table 1).

Median D-dimer values were found to be similar between 
the surviving and deceased patient groups (3.01 and 3.02, 
respectively) (p = 0.88) (Table 1).

Median ALT and AST values were found to be similar between 
the surviving and deceased patient groups (p = 0.739, p = 0.395, 
respectively) (Table 1).

The median HALP score was 9.35 (2.27–59.97) in the surviving 
patient group and 6.83 (1.45–17.80) in the deceased patient 
group. The difference between the groups was found to be 
statistically significant (p = 0.015). The mortality rate among all 
patients was 49.5% (n = 51). The characteristics of the patients 
monitored in the ICU are given in Table 1. 

We conducted a binary logistic regression analysis by 
including variables found to be statistically significant in 
univariate analysis (albumin, lymphocytes, ferritin, fibrinogen, 
CRP, HALP score, and LDH) to predict mortality. In the model 
(Omnibus test p < 0.001), HALP score, LDH, and CRP were found 
to be statistically significant risk factors for mortality. An increase 
of one unit in CRP increased mortality by 1.012 times, an increase 
of one unit in LDH increased mortality by 1.003 times, and an 
increase of one unit in the HALP score decreased mortality by 
0.89 times (Table 2). 
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4.   Discussion
COVID-19 continues to be a significant health problem causing 
deaths worldwide every day [15]. Patients with severe symptoms 
require admission to the intensive care unit for close monitoring 
and mechanical ventilation support [16]. Critical cases may 
include severe pneumonia and acute respiratory distress 
syndrome (ARDS), pulmonary thromboembolism, and cardiac 
and neurological complications [17].

Mortality rates in critically ill patients with COVID-19 are 
between 11–61% [18]. Differences in mortality in ICU patients can 
be attributed to patient demographics, suitability of the ICU, and 
differences in admission policies. Of the 103 patients admitted 
to our study, 51 had died. The mortality rate of 49.5% has been 
assessed as consistent with literature data.

Respiratory support with IMV is a cornerstone of critical 
care medicine.  The need to initiate IMV in patients admitted to 

Postępy Higieny i Medycyny Doświadczalnej

Table 1. General characteristics of patients who received intensive care and survived or deceased

Survival Non-survival P value

Patients, n 52 51 
 Gender 

n (%)
Male 30 (57.7) 28 (54.9) 0.203

Female 22 (42.3) 23 (45.1)
Age (years) 

median (min-max)
65.40 

(38-90)
69.71

(27-93)
0.960

Comorbidity
n (%)

Yes 46 (52.8) 41 (47.2) 0.258
No 6 (37.5) 10 (62.5)

Number of comorbidity
median (min-max)

1(0-4) 2(0-4) 0.857

Mechanical ventilation
n (%)

NIMV 45 (86.5) 1 (2) < 0.001
IMV 7 (13.5) 50 (98)

HALP score
median (min-max)

9.35
(2.27-59.97)

6.83
(1.45-17.80)

0.015

Hemoglobin (g/dL)
median (min-max)

11,9
(8.2-15.2)

12.24
(8.8-15.1)

0.48

Albumin (µL)
median (min-max)

32.33
(13-41)

30.18
(18-37)

0.006

Lymphocytes (µL)
median (min-max)

875.12
(200-3900)

574.51
(200-1700)

0.002

Platelet (103/mm3)
median (min-max)

295
(97-673)

282
(56-715)

0.48

Ferritin (ng/mL)
median (min-max)

375.44
(5.4-1500)

517.82
(57-1500)

0.014

Fibrinogen (mg/dl)
mean±SD.

462.75±131.60 522.02±144.66 0.032

D-dimer (ng/mL)
median (min-max)

3.01
(0.15-25)

3.02
(0.15-33.02)

0.88

CRP (mg/L)
median (min-max)

85.06
(2-228)

127.14
(8-211)

< 0.001

ALT (IU/L)
median (min-max)

25(6-197) 25(7-122) 0.739

AST (IU/L)
median (min-max)

33(9-194) 38(10-133) 0.395

LDH (U/L)
median (min-max)

406 (148-1575) 540 (251-1005) 0.001

NIMV: Non-invasive mechanical ventilation, IMV: İnvasive mechanical ventilation, CRP: C-reactive protein, ALT: Alanine aminotransferase, AST: aspartate aminotransferase, LDH: Lactate 
dehydrogenase

Table 2. Evaluation of mortality with binary logistic regression analysis

p value OR 95% CI for OR
Lower Upper

LDH 0.015 1.003 1.001 1.005
CRP 0.002 1.012 1.005 1.020

HALP score 0.002 0.883 0.817 0.954

Model Summary: Nagelkerke R square:0.34 ; Hosmer Lemeshow Test Chi Square:14.210 p:0.076
OR: Odds ratio, CI: Confidence interval
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the ICU due to severe COVID-19 pneumonia is one of the most 
important predictive factors of mortality [19]. Similarly, in our 
study, mortality was found to be significantly higher in patients 
who underwent IMV.

There are studies showing that older age and male gender 
are associated with higher mortality in COVID-19 patients [20,21]. 
In our study, while the average age of the deceased patients was 
higher, no significant difference was found between the groups. 
In the study conducted by Ciceri et al., male gender was not 
identified as a significant risk factor for the mortality of COVID-19 
patients [22]. Similarly, in our study, no significant difference was 
found between the groups in terms of male gender.

In a study conducted on COVID-19 patients monitored in 
intensive care, the number of comorbidities observed in the 
group of surviving patients [2(1-4)] was found to be significantly 
lower than in the group of deceased patients [3(2-4)] [19]. In 
our study too, while fewer comorbidities were found in the 
group of surviving patients, no significant difference was found 
between them. We foresee that this situation can be explained 
by differences in the severity of comorbidities and differences in 
treatment and control status. In our study, as in another study, 
hypertension and diabetes mellitus were identified as the most 
common comorbidities in patients admitted to the hospital with 
COVID-19 [23].

Ferritin, as an inflammation marker, has been evaluated in 
intensive care patients due to severe COVID-19 pneumonia. 
In studies conducted, despite elevated levels of ferritin, no 
significant difference was found between the groups of deceased 
and surviving patients [24,7]. In our study, however, ferritin levels 
were found to be significantly higher in the group of deceased 
patients. This result provides us with information that the levels 
of inflammation at the time of the patients’ admissions are 
correlated with the severity of the disease.

In patients with COVID-19 pneumonia, high fibrinogen 
and d-dimer levels are commonly observed [25]. In our study, 
the fibrinogen and d-dimer levels of our patients were high, 
consistent with the literature. Fibrinogen values were significantly 
higher in the group of deceased patients. While d-dimer values 
were higher in the group of deceased patients, no significant 
difference was found between them. 

CRP plays a significant role in inflammatory processes. High 
CRP levels have been associated with the severity of COVID-19 
disease [26]. In the study of Martinot et al., high CRP levels in 
cases of COVID-19 were evaluated as one of the independent 
factors associated with both ICU admission and mortality [27]. In 
our study too, CRP levels were found to be significantly higher in 
the group of deceased patients. Additionally, CRP was identified 
as a significant risk factor in predicting mortality.

LDH is released from cells when cytoplasmic membranes are 
damaged [28,29]. LDH increases lactate production, leading to an 
increase in immunosuppressive cells and inhibition in cytolytic 

cells [30]. In the meta-analysis involving 4,203 patients by Zyang 
et al., it was stated that elevated LDH predicted ICU admission, 
mortality, and ARDS [31]. In our study, in accordance with the 
literature, LDH levels were significantly higher in the group of 
deceased patients compared to surviving patients. Furthermore, 
LDH was determined as a significant risk factor in terms of 
predicting mortality.

The HALP score is used as an indicator of systemic 
inflammation and nutritional status. This score is composed of 
hemoglobin, albumin, lymphocyte, and platelet values, which 
are widely used biomarkers in daily practice. A high HALP score 
has been associated with survival [11,32,33]. 

Anemia is a common condition encountered in intensive 
care patients. A prospective study involving 5,925 patients 
monitored in intensive care reported that lower hemoglobin 
levels were associated with higher morbidity and mortality [34]. 
In a meta-analysis evaluating COVID-19 patients, it was observed 
that anemia was associated with short-term mortality risk [35]. 
Albumin is a negative acute phase reactant marker used in 
assessing nutritional status and indicates protein levels in the 
blood. In a meta-analysis conducted by Paliogiannis et al., it was 
shown that serum albumin concentrations were significantly 
lower in severe COVID-19 patients compared to those with mild 
disease [36]. Inflammation leads to an increase in the number of 
neutrophils and platelets, along with a decrease in lymphocyte 
count [37]. In a meta-analysis involving COVID-19 patients, it 
was concluded that a low lymphocyte count is associated with 
mortality [38]. In COVID-19, a slight decrease in platelet count, 
as well as platelet activation and aggregation abnormalities, can 
occur. Nevertheless, a published article found that platelet counts 
are not a predictor of COVID-19 mortality [39]. The HALP score 
is an integration of these four parameters mentioned above. 
There are studies in the literature showing that the HALP score 
is associated with prognosis in cancer patients [33,40]. Another 
study suggested that the HALP score could be a strong indicator 
for acute ischemic stroke (11). In our study, the HALP score was 
significantly higher in the group of surviving patients with severe 
COVID-19. Our results reveal that the HALP score correlates with 
prognosis in patients with severe COVID-19 pneumonia. We 
determined that a low HALP score is a significant risk factor in 
terms of mortality.

As a result of our study, we believe that the HALP score could 
be a practical and easily accessible scoring method that can be 
used to predict survival in COVID-19 patients monitored in the 
intensive care unit. Additionally, the tests for CRP and LDH could 
also be significant risk factors in predicting mortality. For this 
reason, we believe that the evaluation of the HALP score at the 
hospital admission could be used in predicting the prognosis of 
severe COVID-19 patients who require intensive care.

Our study had some limitations. Firstly, we had a limited 
number of patients in our study, which could affect the power 
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of the study to detect an existing effect. Secondly, this was 
a retrospective observational study and there might be 
unmeasured confounding factors that could have affected the 
result of our study. We only obtained the number of hemoglobin, 
albumin levels, lymphocyte count, and platelet count at 
admission, but we did not present the dynamic change of the 
HALP score at different stages. Therefore, multicenter cohort 
studies are still needed to validate the findings.
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