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ABSTRACT
Objective:  To investigate the relationship between the HALP score (haemoglobin, albumin, lymphocyte, and platelet),  the
modified HALP (m-HALP) score, and prognosis in patients presenting to the emergency department (ED) with acute heart failure
(AHF).
Study Design: A Descriptive study.
Place and Duration of Study: The Emergency Department of Balikesir University Hospital, Turkey, between January 2019 and
September 2021.
Methodology: Patients diagnosed with AHF were divided into two groups, namely survivors and non-survivors. Both groups were
compared in terms of HALP, m-HALP, PLT, NLR and PLR values ROC curve analysis was performed to evaluate their diagnostic
performances in discriminating between one-week and three-month mortality. Youden J index was used to obtain the optimal cut-
off value.
Results: The mean age of 101 patients included in the study was 73.15±10.19 years, with 51.5% (n=52) females, and 48.5%
(n=49) males. The 1-week and 3-month mortality rates were 11.9% and 38.6%, respectively. For 1-week (p=0.018) and 3-month
(p=0.006) mortality, platelet was significantly higher in the survivor group than in the non-survivor group. The m-HALP score and
the NLR were found to be good predictors for 3-month mortality (p=0.002 and 0.016 respectively). The optimal cut-off values of
m-HALP score, the platelet, and the NLR in predicting 3-month mortality were found as ≤1081723.5, ≤217, and >8.4. The area
under curve (AUC) values were found as 0.687, 0.663, and 0.643, respectively. The sensitivity of the m-HALP score, the platelet,
and the NLR were 76.92, 66.67, and 46.15, and the specificity values were 56.45, 67.74, and 79.03, respectively.
Conclusion: The m-HALP score was found to be a potential independent prognostic index for patients with AHF. The classical
HALP score was not adequate to predict early and late prognosis. In addition, thrombocytopenia and increased NLR were associ-
ated with increased mortality in patients with AHF.
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INTRODUCTION

Acute heart failure (AHF) is a clinical condition requiring urgent
treatment, which is characterized by worsening of symptoms
and signs and an increase in dyspnea in patients with heart
failure (HF). Its prevalence in the adult population is 2%, and it
leads to an important economic burden in the global health
system.1
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AHF constitutes a significant portion of patients presenting to
emergency services (ED) with acute dyspnea and is a serious
cause of mortality and morbidity. The in-hospital mortality rate
is 4-7%, and the rate of re-hospitalisation after discharge is
25-30%.2  The  distinction  between  low-risk  and  high-risk
patients can prevent unnecessary hospitalisations and reduce
the  economic  burden.  Therefore,  biomarkers  and  scoring
systems that can predict poor prognosis in patients with AHF
can benefit patient management and reduce mortality rates.

The  HALP  score,  which  has  been  developed  recently  and
consists of haemoglobin, albumin, lymphocytes, and platelets,
has been used as a prognostic marker in various diseases. It has
been shown to be a good predictor of mortality, especially in
stomach, bladder, prostate, and kidney cancers and patients
with stroke.3-7 The HALP score is especially effective on the geria-
tric patient population and reflects the patients’ general nutri-
tional status and systemic inflammation. Anaemia and hypoal-
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buminemia  are  indicators  of  malnutrition.  Anaemia  is  also
known to increase cardiac decompensation.8 Lymphocytes play
a key role in  inflammation.  Lymphopenia is  associated with
lower  survival  in  patients  with  HF.9  Since  elevated  platelet
increases the risk  for  thromboembolism and atherosclerotic
lesions, it has been shown to be associated with mortality.10 In
other words, previous studies on HALP scores have shown that
low haemoglobin, albumin, lymphocyte ratios, and high platelet
ratios are associated with poor patient  prognosis.  However,
according to our hypothesis, low platelet is a more significant
indicator of mortality.  Therefore, the authors developed the
modified HALP (m-HALP) score and compared it to the classical
HALP score in patients with AHF.

Although the HALP score is used to predict prognosis in various
diseases, it was first studied in patients with AHF in the litera-
ture. This study was conducted to evaluate and compare the
predictive power of the HALP score and the newly developed m-
HALP  score  on  1-week  and  3-month  mortality  in  patients
admitted to the emergency department with AHF.

METHODOLOGY

This  study  was  carried  out  in  Balikesir  University  Hospital,
Balikesir, Turkey retrospectively. It was approved by the Clin-
ical  Research  Ethics  Committee  (Date:  November  3,  2021;
Issue:  2021/248).  Patients  diagnosed  with  AHF  in  the  ED
between January 2019 and September 2021 were retrospec-
tively searched from hospital records. Patients who were under
the age of 18, whose survival could not be followed up, and
whose laboratory data were missing were excluded from the
study. The diagnosis of AHF was made by the on-call emergency
specialist and confirmed by the consultant cardiologist. Up-to--
date ESC guidelines were used when making the decision.

Haemoglobin, albumin, lymphocyte, platelet, and neutrophil
values of the patients were recorded at the time of admission.
Blood counts and biochemical parameters were tested using an
automated analyzer (Beckman Coulter Hematology Analyzer
LH780,  Beckman  Coulter  Chemistry  Analyzer  AU680).  After
that, the HALP score, the m-HALP score, the neutrophil-lympho-
cyte ratio (NLR), and the platelet lymphocyte ratio (PLR) were
calculated with these values. The HALP score was calculated by
using  the  haemoglobin  (g/L)  ×  albumin  (g/L)  ×  lymphocyte
count (/L) / platelet count (/L) method. The m-HALP score was
calculated by using the haemoglobin (g/L) × albumin (g/L) ×
lymphocyte count (/L) × platelet count (/L) method. The NLR
was obtained by dividing the neutrophil count by the lympho-
cyte count, while the PLR was obtained by dividing the platelet
count by the lymphocyte count.

Poor  outcomes  were  determined  as  1-week  and  3-month
mortality status of the patients. Data about the survival status
of the patients were obtained from the patient files and hospital
database.  Patients  whose  data  could  not  be  obtained  were
contacted  by  phone.  Seven  patients  whose  1-week  and  3-
month mortality data could not be reached by either of the
methods were excluded from the study.

Shapiro-Wilk test was used to test the normality of the quantita-
tive variables. Continuous variables with normal distribution
were expressed as mean ± standard deviation values. Non-
normal variables were expressed as median (1st  quantile-3rd

quantile)  values.  Comparisons  between  two  independent
groups were performed with independent samples t-test for
numerical  variables,  such  as  age,  haemoglobin,  albumin,
lymphocytes, neutrophils, PLT, NLR, PLR, HALP score and m-
HALP score when they followed a normal distribution in two
groups, otherwise Mann-Whitney U-test was used. Pearson chi-
square test was used to make a gender comparison between
survivors and non-survivors,  n and % values were given for
gender. Receiver operating characteristics (ROC) curve anal-
ysis was performed to evaluate the diagnostic performances of
HALP score, m-HALP score, PLT, NLR, and PLR in discriminating
1-week  and  3-month  survivors  and  non-survivors.  Youden  J
index was used to obtain the optimal cut-off value, and related
sensitivity, specificity, positive predictive, and negative predic-
tive  values  were  given.  p<0.05  was  considered  statistically
significant.  Statistical  analyses  were  performed  on  the  IBM
SPSS  Statistics  version  23.0  (IBM  Corp.,  USA)  and  MedCalc
version 12.3.0.0.
Table  I:  Comparison  of  patient  characteristics  in  terms  of  one-week
mortality.

Variables Survivor (n=89) Non-survivor (n=12) p-value
Age (years)* 73.37±10.18 71.50±10.49 0.553
Gender#

Female
Male

 
44 (49.4)
45 (50.6)

 
8 (66.7)
4 (33.3)

0.262

Hb (g/L)* 113.56±18.29 124.42±27.09 0.073
Albumin (g/L)* 34.00 (31.00-38.00) 32.00 (30.25-36.25) 0.357
Lym (109/L)* 1.10 (0.70-1.60) 1.10 (0.60-1.53) 0.781
Neu (109/L)* 7.00 (5.35-8.70) 7.20 (6.13-8.55) 0.407
PLT (109/L)* 242.00 (188.50-316.00) 177.00 (133.25-216.75) 0.018
NLR (neu/lym)* 5.25 (4.09-9.00) 7.25 (4.23-13.30) 0.502
PLR (plt/lym)* 207.69 (141.22-362.50) 178.19 (108.19-305.47) 0.236
HALP score* 18.23 (9.88-28.98) 26.03 (11.51-35.12) 0.204

m-HALP score* 1023264.00
(577244.20-1796784.00)

642414.30
(434061.90-1875019.88) 0.257

#Data given as mean ± standard deviation; independent samples t-test was applied, *Data given
as median (Q1-Q3); Mann-Whitney U-test was applied, and Data given as n (%); Pearson Chi-
square test was applied.

Table II: Comparison of patient characteristics in terms of three-month
mortality.

Variables Survivor (n=62) Non-survivor (n=39) p-value
Age (years) # 72.61±10.92 74.00±8.96 0.508
Gender &

Female
Male

 
32 (51.6)
30 (48.4)

 
20 (51.3)
19 (48.7)

0.974

Hb (g/L)# 112.97±17.36 117.85±22.82 0.227
Albumin (g/L)* 34.00 (31.00-39.00) 33.00 (30.00-36.00) 0.063
Lym (109/L)* 1.25 (0.78-1.73) 0.90 (0.60-1.20) 0.020
Neu (109/L)* 6.60 (5.38-8.60) 7.20 (5.70-8.90) 0.294
PLT (109/L)* 266.00 (201.25-312.75) 202.00 (150.00-253.00) 0.006
NLR (neu/lym)* 4.95 (3.88-7.81) 6.67 (4.73-14.60) 0.016
PLR (plt/lym)* 198.80 (135.66-353.54) 215.00 (139.00-362.50) 0.706
HALP score* 19.25 (10.02-31.70) 16.69 (10.14-30.33) 0.630

m-HALP score* 1325791.75
(663724.25-1981335.20)

716086.80
(396264.00-1081723.50) 0.002

#Data given as mean ± standard deviation; independent samples t-test was applied. *Data given
as median (Q1-Q3); Mann-Whitney U-test was applied. Data given as n (%); Pearson Chi-square
test was applied.

RESULTS

A total of 101 patients were enrolled in the study. The mean age
of the patients was 73.15±10.19 years. There were 52 (51.5%)
female and 49 (48.5) male patients. One-week and three-month
mortality rates were 11.9% (n=12) and 38.6% (n=39), respec-
tively. When the authors compared the variables between survi-
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vals  and  non-survivals,  PLT  was  significantly  higher  in  the
survival group than the non-survival group for one-week and
three-month mortality. Also, there was a significant difference
in terms of lymphocytes, PLT, NLR, and m-HALP scores between
the two groups for three-month mortality (Tables I,II, Figures
1-3).

The diagnostic performances of HALP score, m-HALP score, PLT,
NLR and PLR were examined for predicting one-week and three--
month mortality. For one-week mortality, only PLT showed a
significant  diagnostic  performance  with  an  optimal  cut-off
value  of  ≤217  (AUC=  0.71,  p=0.009).  HALP  score,  m-HALP
score, NLR and PLR didn’t show significant diagnostic perfor-
mances. For three-month mortality, m-HALP score, PLT and NLR
showed significant diagnostic performances with optimal cut-
off values of ≤1081723.5, ≤217 and >8.4, respectively (Table
III). When the authors compared the diagnostic performances of
the m-HALP score, PLT and NLR for three-month mortality, we
couldn’t find a significant difference in pair wise comparisons
(m-HALP vs. PLT: p=0.677; m-HALP vs. NLR: p=0.372, PLT vs.
NLR: p=0.807, Figure 4).

Figure 1: Box-plots for PLT for (A) one-week survivals and non-survivals,
(B)  three-month  survivals  and  non-survivals;  Outliers  and  extreme
values are marked with ° and *, respectively.

Figure 2: Box-plots for HALP score for (A) one-week survivals and non-sur-
vivals,  (B)  three-month  survivals  and  non-survivals;  Outliers  and
extreme values are marked with ° and *, respectively.

DISCUSSION

In this study, the predictive power of the newly developed HALP
score, which has been shown to be used as a prognostic marker
in various diseases, and the m-HALP score, which the authors
derived from it, on mortality in patients with AHF was investi-
gated. In the study, the m-HALP score was shown to be a signifi-
cant predictor of 3-month mortality in patients with AHF. It was
understood that an increased m-HALP score was an indicator of
a good prognosis. In addition, PLT, lymphocyte, and NLR values
were found to give significant results for 3-month mortality.
Low PLT alone was associated with increased 1-week and 3-
month mortality in AHF. The classical HALP score was shown to
be not associated with prognosis in patients with AHF.

The HALP score was first used by Chen et al. to predict prognosis
in gastric cancer.5 It was later used to predict prognosis in pros-
tate cancer, bladder cancer, lung cancer, colorectal cancer,
and patients with ischemic stroke.3,6,7,11,12 As is known, while
haemoglobin and albumin levels indicate the nutritional status
of the body, lymphocytes, and platelets are associated with
immune status. Studies have shown that a low HALP score is
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associated with a poor prognosis. In a recent study by Ferhat et
al.  on  patients  who  underwent  sleeve  gastrectomy,  it  was
shown that patients with high HALP scores lost more weight and
their  laboratory parameters improved significantly.13  In  this
study,  we  examined  the  HALP  score  and  m-HALP  score  in
patients with AHF for the first time in the literature.

Figure 3: Box-plots for m-HALP score for A) one-week survivals and non--
survivals,  B)  three-month  survivals  and  non-survivals;  Outliers  and
extreme values are marked with ° and *, respectively.

The first of the parameters that make up the HALP score is the
haemoglobin value. It is known that anaemia triggers cardiac
decompensation in patients with HF. In addition, some interven-
tion studies have shown that correction of anaemia in patients
with  congestive  heart  failure  (CHF)  improves  the  quality  of
life.8,14  Torrijos  et  al.  showed  that  haemoglobin  level  below
12g/dL was associated with all-cause death, cardiac death, and
re-hospitalisation for HF in patients with AHF.15 Mozaffarian et
al.  stated  that  anaemia  was  an  independent  risk  factor  for
mortality in patients with severe heart failure.16 Many studies in
the  literature  present  similar  results.  Unlike  the  literature,
haemoglobin did not show a statistically significant difference
for 1-week and 3-month mortality in this study.

Table III: ROC curve analysis results for HALP score, m-HALP score, NLR
and PLR.

 Accuracy index HALP score m-HALP score PLT NLR PLR
One-week mortality
AUC - - 0.711 - -
p-value 0.187 0.289 0.009 0.521 0.219
cut-off value - - ≤217 - -
Youden J index - - 0.429 - -
Sensitivity
(95% CI) - - 83.33

(51.6-97.9) - -
Specificity
(95% CI) - - 59.55

(48.6-69.8) - -
Three-month mortality
AUC - 0.687 0.663 0.643 -
p-value 0.628 <0.001 0.006 0.013 0.709
cut-off value - ≤1081723.5 ≤217 >8.4 -
Youden J index - 0.334 0.344 0.252 -
Sensitivity    
(95% CI) - 76.92

(60.7 – 88.9)
66.67
49.8 - 80.9

46.15
(30.1 -
62.8)

-

Specificity     
(95% CI) - 56.45

(43.3 – 69.0)
67.74
(54.7 - 79.1)

79.03
(66.8 -
88.3)

-

AUC: Area under the curve, CI: Confidence interval.

Figure 4: ROC curves for m-HALP score, PLT and NLR for predicting three--
month mortality.

Serum albumin, the second component of the score, acts as the
main protein in the intravascular spaces of the human body. It is
also known as a negative acute-phase reactant. Previous clin-
ical studies have shown that albumin level is a reliable marker
for malnutrition, inflammation, and comorbidity in patients with
HF.17-19 In this study, the mean serum albumin level of patients
with AHF who survived was found to be higher than the level of
those who did not, but there was no statistically significant differ-
ence.

It  is  known  that  lymphopenia  is  an  independent  prognostic
marker  associated  with  low  survival  in  patients  with  HF.9,20

Cortisol secretion occurs in the hypothalamic-pituitary-adrenal
axis following the stress factor associated with AHF, and this
hormone  causes  a  decrease  in  lymphocyte  concentrations.
Decreased lymphocyte levels, on the other hand, cause poor
outcomes in patients with AHF. In this study, the lymphocyte
level, which is the third parameter, was found to be statistically
significantly higher in patients who survived.

The relationship between platelet level and the prognosis of
AHF has not been clearly clarified yet. There are conflicting
studies in the literature. Some studies suggest that platelet
elevation increases the risk for thromboembolism and atheros-
clerotic  lesions  and  that  it  has  a  positive  correlation  with
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related deaths due to AHF.21,22 However, it is well known from
the intensive care literature that low or decreased PLT count is
associated with worsening disease status and is an indepen-
dent predictor of mortality.23 In their study on 1907 patients
with heart failure and low ejection fraction, Mucadidi  et al.
showed that the degree of thrombocytopenia was associated
with  mortality.24  Similarly,  Yamaguchi  et  al.  examined  425
patients with AHF and showed that low platelets were associ-
ated with an increased risk for all-cause deaths and readmis-
sion due to HF.25 In this study, PLT alone was found to be a signifi-
cant predictor for 1-week and 3-month mortality. It was deter-
mined that PLT levels in the non-survivor patient group were
lower than the levels in the survivor patient group.

It is evident in this study that thrombocytopenia is a significant
biomarker of mortality in patients with AHF. Therefore, the
HALP score was rearranged as the m-HALP score, and the PLT
count was added to the numerator. The relationship of the m-
HALP  score  and  the  classical  HALP  score  with  mortality  in
patients with AHF was examined. The m-HALP score was a
significant predictor of 3-month mortality in patients with AHF.
The classical HALP score, on the other hand, was not significant
for 1-week and 3-month mortality. Optimal cut-off values for
the m-HALP score, the PLT, and the NLR, which were found to
be effective in predicting 3-month mortality in patients with
AHF, were ≤1081723.5, ≤217, and >8.4, respectively. When
their diagnostic performances was compared by using ROC
analysis, it was seen that there was no significant difference
between them.

This study has some limitations. First of all, it is a retrospective
study, and our data sample is limited. Our population selection
has the potential to be biased, as it includes patients followed
up by a single centre and using a similar treatment method.
Patients  whose  survival  data  could  not  be  obtained  were
excluded from the study.  The authors think that  our  study
should be supported by additional multicenter studies to be
conducted with larger patient groups.

CONCLUSION

While the m-HALP score was found to be a significant parameter
in predicting 3-month mortality in patients with AHF, the clas-
sical HALP score was an ineffective parameter to predict early
and late prognosis. The m-HALP score can be used easily and
inexpensively in clinical practice in patients with AHF to follow
up treatment response and patient survival. In addition, throm-
bocytopenia and increased NLR are good predictors of mortality
in AHF patients.
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