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Could the HALP score serve as a biomarker
of bronchiectasis exacerbation?

Department of Chest Diseases, Balikesir University Faculty of Medicine,
Balikesir, Tiirkiye

ABSTRACT
Could the HALP score serve as a biomarker of bronchiectasis exacerbation?

Introduction: Bronchiectasis is a chronic inflammatory lung disease and
patients may occasionally experience acute exacerbations. Our study aims to
determine the relationship between exacerbation periods and HALP (hemo-
globin, albumin, lymphocyte, platelet) scores in patients with bronchiectasis.

Materials and Methods: Adult patients diagnosed with bronchiectasis and
followed up in our clinic between 02.2020-12.2022 were retrospectively
evaluated. After the examinations, the effect of bronchiectasis exacerbation on
the HALP score was investigated.

Results: A total of 84 patients diagnosed with non-cystic fibrosis bronchiecta-
sis were included in our study. 42 of the patients were male (50%), and 42
were female. The average age of all patients was 52.37 + 16.2. 35 patients
(41.7%) were in the exacerbation period, and 49 patients (58.3%) were in
the stable period. The median values of leukocytes, neutrophils, and C-reactive
protein (CRP) were significantly higher in patients during the exacerbation
period compared to the stable period (respectively p= 0.00, p= 0.00, p=
0.00). The average values of FEV % and FVC% in patients during the exacer-
bation period were significantly lower compared to the stable period (p=
0.03, p= 0.00, respectively). The HALP score was significantly lower in
patients during the exacerbation period compared to the stable period (p=
0.00). A significant negative correlation was found between the HALP score
and leukocytes, neutrophils, and CRP (p= 0.00, p= 0.00, p= 0.00, respec-
tively). Also, a significant positive correlation was found between the HALP
score and FEV % and FVC% (p= 0.00, p= 0.00, respectively).

Conclusion: Our study revealed that the HALP score is associated with infec-
tious and pulmonary functional parameters in bronchiectasis patients in the
exacerbation period. We propose that the HALP score could serve as a valu-
able biomarker during exacerbations.

Key words: Bronchiectasis; halp score; exacerbation

074
HALP skoru bronsektazi alevlenmesinin biyolojik belirteci olabilir mi?

Giris: Brongektazi kronik enflamatuvar bir akciger hastahgichr ve hastahk siire-
cinde ara sira akut alevlenmeler yasanabilmektedir. Calismarmuz bronsektazi
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hastalaninda alevlenme dénemi ile HALP skoru (hemoglobin, albimin, lenfosit, trombosit) arasindaki iliskinin belirlenmesini amacgla-
maktadr.

Materyal ve Metod: Klinigimizde bronsektazi tamsr ile 02.2020-12.2022 tarihleri arasinda takip edilen eriskin hastalar retrospektif
olarak degerlendirildi. Yapilan incelemeler sonrasinda bronsektazi alevienmesinin HALP skoru (izerine etkisi aragtinld).

Bulgular: Calismamiza kistik fibrozis disi bronsektazi tamli 84 hasta dahil edildi. Hastalarin 427i (%50) erkek, 42°si kadmn idi. Tim
hastalanin yas ortalamalar 52,37 + 16,2 idi. Otuz bes hasta (%41,7) alevlenme déneminde, 49 hasta (%58,3) stabil dénemdeydi.
Lokosit, nétrofil ve C-reaktif protein (CRP) medyan degerleri, alevlenme dbnemindeki hastalarda stabil déneme gére anlamh dlgiide
daha yiiksek saptandi (sirastyla p= 0,00, p= 0,00, p= 0,00). Alevienme ddnemindeki hastalarin FEV % ve FVC% ortalama degerleri,
stabil déneme gére anlaml élgide daha disik saptandi (sirasiyla p= 0,03, p= 0,00). HALP skoru, alevlenme dénemindeki hastalarda,
stabil doneme gore anlamli derecede daha diisiik saptandh (p= 0,00). HALP skoru ile I6kosit, nétrofil ve CRP arasmda negatif yonde
anlamlr iliski saptandi (sirastyla p= 0,00, p= 0,00, p= 0,00). HALP skoru ile FEV % ve FVC% arasinda pozitif yénde anlamlr iliski
saptand) (sirastyla p= 0,00, p= 0,00).

Sonug: Calismamiz sonucunda, HALP skorunun alevienme déneminde olan bronsektazi hastalaninda enteksiyoz ve pulmoner fonksi-
vonel parametreler ile iliskili oldugunu saptadik. HALP skorunun alevlenme déneminde bir biyobelirteg olarak kullanilabilecegini

dstiniiyoruz.

Anahtar kelimeler: Bronsektazi; halp skoru; alevlenme

INTRODUCTION

Bronchiectasis is the abnormal and permanent
widening of the bronchi. It is often accompanied by
chronic productive cough, airway obstruction, and
recurrent infections. Bronchiectasis is not a single
disease but a result arising from a variety of causes (1).

The first descriptions related to bronchiectasis were
proposed by Laennec in 1819 (2). In the 1950s, Reid
combined bronchography findings with pathology
evaluations and divided bronchiectasis into three
phenotypes: tubular, varicose, and cystic (3).

The exact prevalence of bronchiectasis is unknown. It
is thought to be more common in regions where
access to healthcare is limited and lower respiratory
tract infections are common during childhood. With
the introduction of antibiotics, the frequency of
bronchiectasis is accepted to have decreased
compared to the pre-antibiotic period (3,4).
Bronchiectasis is an age-related disease (5). An
increased incidence of serious disease is observed in
the elderly (6). The prevalence of bronchiectasis
varies by region and its exact prevalence is unknown.
The prevalence of bronchiectasis in Germany was
67/100.000 between 2005-2011 (7). In Catalonia, a
large population-based study similarly found a high
prevalence of 36.2/10000 (8). The overall prevalence
of bronchiectasis in the United States is approximately
139 cases per 100.000 adults aged 18 and over (9).

Following anatomical damage in the bronchi,
exacerbations tend to increase due to the progressive
deterioration of pulmonary physiology (3).
Bronchiectasis is a heterogeneous disease. This
heterogeneity is present both in the stable state and
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during exacerbations. A common definition of
exacerbation was developed for clinical trials in
2016. An exacerbation was defined as a change
associated with worsening of three or more of the
following core symptoms over at least 48 hours in the
treatment of bronchiectasis: cough; sputum volume
and/or density; sputum purulence; shortness of breath
and/or exercise tolerance; tiredness and/or malaise or
hemoptysis (10).

Exacerbations are often triggered by bacterial agents,
and guidelines recommend antibiotic therapy for
management (11,12). Bronchiectasis is a chronic
inflammatory disease in which airway inflammation
is predominantly neutrophil-dominated (13). In Cole’s
hypothesis, the airway is an important component of
inflammation (14). It is known that patients with
bronchiectasis show a systemic inflammatory
response (15). Saleh et al. showed a correlation
between systemic inflaimmation and severity of
bronchiectasis in 87 patients (16).

The hemoglobin, albumin, lymphocyte, and platelet
(HALP) score is an indicator of nutritional status and
systemic inflammation. HALP score is determined by
the following formula: hemoglobin (g/L) x albumin
(g/L) x lymphocytes (/L)/platelet (/L) (17). The HALP
score is a comprehensive index that measures
immune health as well as nutritional status (18). To
date, there have been no studies in the literature
examining the relationship between the HALP score
and acute exacerbations of bronchiectasis.

Our study aims to examine the potential utility of the
HALP score as a biomarker during bronchiectasis
exacerbation and its correlation with infectious
parameters.
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MATERIALS and METHODS

This study was approved by the ethics committee and
conducted in full accordance with the guidelines of
the Declaration of Helsinki. The requirement for
informed consent from the patients was waived due
to the retrospective nature of the study.

Cases aged 18 and over, who were followed up with
a diagnosis of non-cystic fibrosis bronchiectasis in
the chest diseases clinic between February 2020 and
December 2022, were evaluated retrospectively.
Repeated applications of cases were not included in
the study. Exclusion criteria included cancer, chronic
inflammatory disease, hematological disease, and
severe liver, and kidney failure. Two patient groups
were formed, those in the stable period and those in
the acute exacerbation period. Patient demographics,
comorbidities, hemogram parameters, biochemical
parameters (albumin, C-reactive protein), respiratory
function tests, and radiological examinations were
extracted from the online registration system. The
change in the HALP score during the exacerbation
and stable periods of the patients and the relationship
of this score with infectious parameters were
evaluated.

Statistical Analysis

SPSS version 23.0 was used in the analysis.
Continuous variables were reported as mean =
standard deviation in the study groups. Categorical
variables were indicated as frequencies and
percentages. The normality distribution of all data
was performed by the Kolmogorov-Smirnov test. The
Chi-square test was used for the evaluation of
categorical data. Pearson’s x2 or Fisher’s exact tests
were utilized to compare categorical data. To
decipher the relationship between the quantitative
variables, correlation analysis was performed. While

the Pearson correlation results were taken as the
basis for those variables that conform to the normality
assumption, Spearman correlation analysis results
were taken as the basis for variables that do not
conform to the normality assumption. When the
continuous data did not match the normal distribution,
the Deciency between the binary groups was Mann-
Whitney U, and when it matched the normal
distribution, the Independent Samples t-test was
performed. A significance level of 0.05 (a= 0.05) was
used to determine statistical significance.

RESULTS

84 patients diagnosed with non-cystic fibrosis
bronchiectasis were included in our study. 42 of the
patients (50%) were male, and 42 were female. The
average age was 52.37 x 16.2. 35 patients (41.7%)
were observed during the exacerbation period, and
49 patients (58.3%) during the stable period. Half of
all patients (n= 42) had comorbidities.

The median ages were found to be similar in the
exacerbation and stable patient groups (p= 0.2).
Comorbidities were present in 46.9% of the patients
in the stable period and 54.2% of the patients in the
exacerbation period, and no significant difference
was found between the groups (p= 0.5) (Table 1).
When evaluating comorbidities, we found that 10
patients had an endocrine system disease, 12 had
hypertension, seven had heart disease, and four had
a history of neurological disease.

Six of the patients in the stable period had asthma
and one had COPD. Four of the patients in the
exacerbation period had asthma and four had COPD.
For the history of asthma and COPD, patients in the
stable and exacerbation periods were observed
similarly (respectively p= 0.9 and p= 0.07).

Table 1. Demographic features and functional parameters of the patient groups

Stable period (n= 49) Exacerbation (n= 35) p
Age, years
Median (min-max) 55(22-73) 55 (24-87) 0.2
Gender, Male/Female 20/29 22113 0.046
Comorbidity 23 (46.9%) 19 (54.2%) 0.5
FEV,% 67.07 = 24.74 51.95 +23.15 0.03
FVC% 77.29 £ 20.16 57.68 = 20.63 <0.001
FEV,/FVC 70.63 = 13.29 719+ 13.93 0.74
FEV,: Forced expiratory flow rate, FVC: Forced vital capacity.
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Table 2. Biochemical features of patients in the stable and exacerbation periods

Stable period (n= 49) Exacerbation (n= 35) p
Neutrophil xID3.v'|.|L median (min-max) 430 (2.0-11.8) 8(2.7-25.8) <0.001
Leukocyte x10°/uL median (min-max) 7.5 (4-14) 10.6 (4.5-27.4) <0.001
Monocyte xIDglpL median (min-max) 0.6 (0.2-1) 0.7 (0.1-6.5) 0.36
C-reactive protein mg/L median (min-max) 3.20(2.9-14.5) 42.9 (8-193) <0.001
Albumin g/l median (min-max) 44 (30-49) 34 (25-44) <0.001
HALP score 4.60 £ 2.25 235 £1.63 <0.001
HALP: Hemoglobin, albumin, lymphocyte, and platelet.
0, 0, i i

D 8 0 e
lower compared to those in the stable period  —
(respectively p= 0.03, p= 0.00). The groups were n, %
similar in terms of FEV,/FVC values (p=0.74) (Table 1). Pseudomonas aeruginosa 11 (31.42)
The median leukocyte, neutrophil, and C-reactive Kfe‘bsre”a predmentas - 2671
protein (CRP) values were significantly higher in Acinetobacter baymanni 12.85)
patients during the exacerbation period compared to Staphylococeus aureus 1(2.85)
those in the stable period (respectively p= 0.00, p= Non-cultivating 20 (57.14)

0.00, p= 0.00). Monocyte values were similar
between the groups (p= 0.36) (Table 2).

The median albumin values were significantly lower
in patients during the exacerbation period compared
to those in the stable period (p= 0.00). The average
HALP score was significantly lower in patients during
the exacerbation period compared to those in the
stable period (p= 0.00).

Sputum culture yielded positive results in 15 patients
(42.85%) during the exacerbation period. Culture
results are shown in Table 3. There was no difference
in the HALP score between patients with and without
positive culture results (p= 0.84).

A significant negative correlation was found between
the HALP score and leukocytes, neutrophils, and
CRP (respectively p= 0.00, p= 0.00, p= 0.00). No
significant relationship was found between the HALP
score and monocytes (p= 0.74) (Table 4).

A significant positive correlation was found between
the HALP score and FEV,% and FVC% (respectively
p= 0.00, p= 0.00) (Table 4).

A significant negative correlation was found between
the HALP score and albumin and the prevalence of
bronchiectasis (number of affected lobes) (respectively
p= 0.00, r=-0.33, p= 00, r= -0.025).
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Table 4. Relationship between the HALP score and functio-
nal and biochemical parameters

HALP score

r P
Leukocyte -0.31 <0.001
Neutrophil -0.42 <0.001
Monocyte 0.03 0.74
C-reactive protein -0.39 <0.001
FEV, % 0.50 <0.001
FVC% 0.52 <0.001
FEV,/FVC 0.22 0.12
HALP: Hemoglobin, albumin, lymphocyte, and platelet, FEV,: Forced
expiratory flow rate, FVC: Forced vital capacity.

DISCUSSION

Bronchiectasis is a lung disease characterized by
airway infection and inflammation that causes
permanent damage to the small airways.
Bronchiectasis can occur at all ages, but the highest
disease prevalence is seen in the older age range
(above 60) (19). In a meta-analysis in 2020 that
included 6525 patients, the average age of cases was
between 48.2 = 16 and 68 + 14.6 (20). The mean age
of all patients participating in our study was 52.37 +
16.2, consistent with the literature.
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In patients with bronchiectasis, lung function
impairment can be heterogeneous. While obstructive
disorders are most commonly observed in respiratory
function tests, mixed-type and restrictive-type
disorders can also occur (21). During bronchiectasis
exacerbations, a significant decrease is observed in
FVC% and FEV]% values (22). In our study, the
FEV,% and FVC% values of patients in the
exacerbation group were significantly lower than
patients in the stable period.

Systemic inflaimmation, characterized by elevated
blood neutrophil levels, increased CRP, and plasma
cytokines, has been reported in patients with
bronchiectasis and is associated with disease severity
(23,24). Similarly, in our study, we found that during
the exacerbation period, when the disease was more
severe, patients exhibited significantly higher levels
of neutrophils, leukocytes, and CRP compared to the
stable period.

While anemia and thrombosis can exacerbate
inflammation, lymphocytes decrease inflammation
(25). There are studies suggesting that albumin reflects
inflammation and disease severity in acute illnesses
(26). The HALP score, derived from the combination
of these parameters, serves as a measure to assess
inflammation-nutrition status. This finding can help
clinicians assess prognosis and arrange appropriate
treatments (17). Studies on cancer and stroke patients
have concluded that a low HALP score is indicative
of poor prognosis (17,18,27). In our study, we
observed a significant decrease in the HALP score
during disease exacerbation compared to the stable
period, indicating its association with infectious
parameters as an inflammation marker. This result
suggests that the HALP score could serve as a
valuable biomarker to guide clinicians in managing
patients during exacerbation periods.

In a study involving 87 patients, significant
relationships were reported between systemic
inflammation assessed with leukocyte count, CRP,
and erythrocyte sedimentation rate analyses, and the
severity of bronchiectasis (15). The study by Wilson et
al. supports the existence of a relationship between
lung function and systemic inflammation in
bronchiectasis (16). In our study, a significant
relationship was found between the HALP score,
which is a marker of systemic inflammation, and lung
functions (FEV %, FVC%). We observed a correlation
between low HALP scores and reduced lung function
in patients.

Gale et al. reported a decrease in albumin levels in
patients with bronchiectasis compared to controls
(28). In a study evaluating 177 patients with
bronchiectasis in 2021, low albumin levels were
found significant in predicting the severity of the
disease and hospital admission (29). Similarly, in our
study, albumin levels of patients in the exacerbation
period were found to be lower than patients in the
stable period.

In the study by Ju et al., it was found that in patients
with bronchiectasis, there were more affected lobes
in the patient group with low albumin levels
compared to the normal albumin group (29). In our
study, we observed a significant negative relationship
between albumin levels, HALP score, and the number
of affected lobes.

One limitation of our study was the small sample
size, which may have affected the statistical power to
detect significant effects. Secondly, our study was
retrospective and observational, introducing the
possibility of unmeasured confounding factors
influencing our results. Therefore, multicenter cohort
studies are warranted to validate our findings.

CONCLUSION

In conclusion, our study revealed a decline in the
HALP score during exacerbation periods in patients
with bronchiectasis, and this decline was associated
with infectious and pulmonary functional parameters.
We believe that the HALP score should be included
as a biomarker in the evaluation of patients during
exacerbation periods.
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