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ABSTRACT

BACKGROUND: To examine the hemoglobin, albumin, lymphocyte, and platelet (HALP) scores’ predictive power in predicting
short-term mortality from acute pancreatitis (AP).

METHODS: The study was conducted at the emergency department (ED) of tertiary care hospital. The medical records of patients
who admitted to the ED and were diagnosed with AP were reviewed retrospectively. it was analyzed that the ability of the HALP score
in predicting short-term mortality of these patients.

RESULTS: The study was achieved with a total of 634 patients. The mean age of these patients was 59.7+16.6 and 381 (60.1%) were
female. While 42 (6.6%) of the total included patients were required to the intensive care unit, 58 (9.1%) died. To examine the HALP
scores’ predictive power in predicting short-term mortality, the Receiver Operating Characteristic (ROC) analysis was utilized. The
value of the area under the curve was found as 0.891 (95% CI: 0.833-0.949). When the cut-off value of the HALP score in determining
short-term mortality is >15, the Sensitivity of the score was found to be 82.8%, Specificity 86.8%, Positive Predictive Value 38.7%, and
Negative Predictive Value 98.0%.

CONCLUSION: AP is a disease that requires early diagnosis and adequate treatment if not it can cause a high rate of mortality and
morbidity. As a result of this study, it was concluded that the HALP score can be utilized during the prediction of short-term mortality
for patients diagnosed with AP.
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patients admitted to emergency department (ED).¢! Vari-
ous following estimation models are used in estimating the
prognosis of AP patients: Ranson criteria, Acute physiology
and chronic health evaluation score, Sequential organ failure

INTRODUCTION

Acute pancreatitis (AP) can be described that is a disease that
placed in the pancreas, clinically determined regarding abdomi-

nal pain and raised levels of pancreatic enzymes in the blood.
The clinical severity of AP can progress from a localized, self-
limiting condition to multi-organ failure, sepsis, and death.!'3
While the incidence of mortality due to AP is 1% in general,
the mortality rate can reach 40% in patients who are hospital-
ized and develop organ failure.! Thus, early diagnosis of AP
patients who will require critical care is important.

Various prediction models are used for early detection of

assessment score, Bedside index of severity in AP, Balthazar
Severity score, which based on abdominal computed tomog-
raphy (CT)."® However, these models have limitations such as
low sensitivity and specificity, difficulty in using them in clinical
routine due to the complexity of the scoring system, inability
to get a definite score until 48 h after admission, and being
suitable only for evaluating intensive care patients.”!

The hemoglobin, albumin, lymphocyte, and platelet (HALP)
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score was specified by Chen et al. and then it was used for
predicting the prognosis in patients with gastric carcinoma.!'
The HALP score includes four variables (hemoglobin, albumin,
lymphocyte, and platelet) and is defined as an index of inflam-
mation. It has been reported that the HALP score is successful
in predicting the prognosis of different patient groups such as
many malignancies, stroke, and COVID-19.l'!-4]

This study aims to examine the predictive power of the HALP
score in evaluating of short-term mortality in AP.

MATERIALS AND METHODS

This study held all legal permissions through the Local Eth-
ics Committee with the number 2022/514/238/10 dated No-
vember 29, 2022. Since it was conducted as a retrospective
study, not covering written consent from either the patient
or his relatives. The study follows the Declaration of Helsinki,
as a guideline.

All patients included in the study were retrospectively ana-
lyzed with medical records in terms of the following criteria:
who were over the age of 18 and admitted to the ED and
diagnosed with AP, in Kartal Dr. Liitfi Kirdar City Hospital,
between May and November 2022. Patients with two or more
of the AP diagnostic criteria (typical abdominal pain, amylase-
lipase values higher than 3 times normal, and typical appear-
ance on radiological imaging [CT, magnetic resonance imaging,
or abdominal ultrasonography]) were considered AP. Patients
under the age of 18, patients whose mortality status could
not be followed up, and patients whose HALP score could

not be calculated were not included in the study. A data set
was created for the study and the following information of the
patients was recorded; age, gender, comorbid diseases, vital
parameters and laboratory values at the time of admission,
mortality status. Hematological tests were performed using
an auto analyzer (Sysmex XN-1000, Sysmex Corporation,
Kobe, Japan). Biochemical tests were performed with an auto-
mated biochemical analyzer (Cobas €801, Roche Diagnostics,
Mannheim, Germany). The HALP score has been found as he-
moglobin (g/L) % albumin (g/L) x lymphocyte (/L)/platelet (/L).
[5] Primary outcome of the study was determined as short-
term mortality (death from any cause in hospital or within
30 days of hospitalization). Hospital medical records and the
national “Death Notification System” were used to reach the
mortality status of the patients. 12 patients whose HALP
score could not be calculated and 5 patients whose mortality
status cannot be performed were excluded from this study.

Statistical Analysis

For statistical analysis, the SPSS-28 (SPSS Inc., Chicago, lli-
nois, USA) has been utilized. To determine the descriptive
statistics of the data, mean, median minimum, maximum,
frequency, standard deviation, and ratio values were oper-
ated. To distribute the variables Kolmogorov-Smirnov test
was employed. For analyzing the independent-quantitative
data, the Mann-Whitney U test was performed. For analyz-
ing independent-qualitative data, the Chi-square test was uti-
lized. If the Chi-square test was not successful, the Fischer
test was maintained for this situation. Cut-off values of HALP
score were established with Receiver Operating Character-

Table I. Patients’ general characteristics included in the study
Total Survivor Non-survivor P-value
Age (years) 59.7+16.6 58.6+16.2 70.5+16.7 <0.001
Gender (female) 381 (60.1%) 351 (60.9%) 30 (51.7%) 0.172
Comorbidities
Hypertension 266 (42%) 224 (38.9%) 42 (72.4%) <0.001
Diabetes mellitus 164 (25.9%) 143 (24.8%) 21 (36.2%) 0.039
CAD 78 (12.3%) 68 (11.8%) 10 (17.2%) 0.189
CHF 17 (2.7%) 14 (2.4%) 3 (5.2%) 0.197
Atrial fibrillation 13 (2.1%) 8 (1.4%) 5 (8.6%) 0.004
Hyperlipidemia 19 (3%) 14 (2.5%) 5 (8.6%) 0.023
Malignancy 33 (5.2%) 21 (3.6%) 12 (20.7%) <0.001
Chronic renal failure 54 (8.5%) 36 (6.3%) 18 (31%) <0.001
CVD 18 (2.8%) 12 (2.1%) 6 (10.3%) 0.004
COPD 57 (9%) 50 (8.7%) 7 (12.1%) 0.39
Etiology
Non-biliary 58 (9.1%) 53 (9.2%) 5 (8.6%) 0.884
Biliary 576 (90.9%) 523 (90.8%) 53 (91.4%)

COPD: Chronic obstructive pulmonary disease; CAD: Coronary Artery Disease; CVD: Cerebrovascular disease; CHF: congestive heart failure.

Ulus Travma Acil Cerrahi Derg, October 2023, Vol. 29, No. 10

1099



Ustaalioglu et al. Predictive power of HALP score in patients with acute pancreatitis

istic (ROC) analysis and it was examined whether it could be
a predictive marker on short-term mortality. It was stated
that if there will be a p-value below 0.05 would be taken as
statistically significant.

RESULTS

The study was conducted with a total of 634 patients. Pa-
tients’ mean age was 59.7+16.6 and 381 (60.1%) were female.
While 42 (6.6%) of the total included patients were required
to the intensive care unit, 58 (9.1%) died (Table I). According
to the short-term mortality status, patients were categorized
into two groups survivor and non-survivor, and then various
characteristics were compared (Table 2). It was found that

the rate of this non-survivor group was significantly higher
than the survivor group in terms of mean age (P<0.05). He-
moglobin, albumin, and lymphocyte averages of the non-sur-
vivor group were found to be higher than the survivor group,
while the platelet averages were lower (P<0.05) [Table 2].

The analysis utilized to examine the predictive power of the
HALP score in predicting short-term mortality was ROC.
The area under the curve value has found as 0.891 (95% ClI:
0.833-0.949). When the cut-off value of the HALP score in
determining short-term mortality is <15, the sensitivity of
the score has been found to be 82.8%, specificity 86.8%, Posi-
tive Predictive Value 38.7%, and Negative Predictive Value %
98.0 (Table 3 and Fig. ).

Table 2. The comparison of several characteristics of survivor and non-survivor groups
Total Survivor Non-survivor P-value

Systolic BP (mmHg) 131.3£21.8 132.9£20.8 115.5£254 <0.001
Diastolic BP (mmHg) 78.8+33.9 79.4+35.2 72.2+14.9 0.005
Pulse rate (bpm) 81.5+14.2 80.8+13.2 88.3+20.9 0.042
RR (min) 16.2+6.3 16£6.5 18.1£3.7 <0.001
Temperature (°C) 36.7+0.6 36.7+0.6 36.7£0.5 0.495
SpO; (%) 95.4+7.7 95.5+8 94.1+4.1 0.001
WBC (103u/L) 10.3£5 10.2+4.6 11.247.8 0.77
Hemoglobin (g/L) 110.8£10.9 12£1.8 10.2+2.05 <0.001
Lymphocyte (103/mm3) 1.5%1 l.6x1 0.9+0.7 <0.001
Platelet (103u/L) 224.8+82.6 216.1£73.6 311.8x112.5 <0.001
Albumin (g/L) 35.8+4.5 36.3+4.3 31.724.2 <0.001
HALP score 30.7+110.5 4+1.2 120£13 <0.001
Treatment Unit

Weard 592 (93.4%) 565 (98.1%) 27 (46.6%) <0.001

ICU 42 (6.6%) I (1.9%) 31 (53.4%)
LoS 4.6£3.7
Mortality 58 (9.1%)

BP: Blood pressure; ICU: Intensive Care Unit; WBC: white blood cells; RR: Respiratory Rate; LoS: Length of the hospital stay.

Table 3. Diagnostic values and cut-off level of the HALP score in predicting short-term mortality for patients with acute pancreati-
tis
AUC % 95 CI P-value
HALP score 0.891 0.833 - 0.949 0.000
HALP score (cut-off value 15) 0.848 0.789 - 0.906 0.000
Survivor Non-survivor
HALP score <15 76 48 Sensitivity 82.8%
>15 500 10 PPV 38.7%
Specificity 86.8%
NPV 98.0%

AUC: Area under the curve; Cl: Confidence interval; PPV: Positive predictive value; NPV: Negative predictive value.
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Figure 1. ROC of the HALP score in predicting short-term mortality
among patients with acute pancreatitis

DISCUSSION

According to our study, the effectiveness of the HALP score
in predicting short-term mortality in AP patients, it was con-
cluded that the low HALP score could be employed during the
process. Early diagnosis of AP and determination of prognosis
are of great importance for accurate and rapid treatment plan-
ning. Especially in the high-risk patient group, application of
specific treatments such as aggressive fluid support, close fol-
low-up in terms of local and systemic complications, appropri-
ate antibiotic use, and endoscopic interventional procedures
without losing time reduces mortality and morbidity rates.™!

Many different scoring systems and parameters have been
used to determine the prognosis of AP. According to our
investigation through the literature, there is no study exam-
ining the HALP score in predicting the prognosis of AP pa-
tients. However, there are studies examining the association
between the variables of HALP score and AP.

The first variable of the HALP score is hemoglobin. It has
been known that anemia leads to hypoxia by reducing the
oxygen-carrying capacity of the blood. The severity of the dis-
ease increases due to hypoxia.l'! A study conducted in China
has been examined the association between the prognosis
and severity of AP patients and anemia. It has been a higher
incidence concluded in AP cases diagnosed with anemia of
acute renal failure and also seen poorer prognosis than pa-
tients without anemia.l'”!

Albumin, the second variable of the HALP score, is a negative
acute phase reactant. A decreased albumin in inflammation
leads to the release of inflammatory cytokines. Therefore,
serum albumin level would cause a reduction in inflammatory
diseases.l'® In a multicenter study conducted with the data
of 2461 AP patients, it was reported that mortality would
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increase more than |6 times if hypoalbuminemia was present
in AP patients who admitted to the hospital.l'”!

The third variable of the HALP score, the lymphocyte, is a
portion of the white blood cells. Stress-increased lympho-
cytes mediate the inflammatory response. It has been shown
that lymphopenia has a prognostic role in critical inflamma-
tory diseases.’™ A study examining the result of lymphocyte
percentage on prognosis in AP patients shows that the per-
centage of lymphocytes could be differentiated between mild
and severe AP, and a lower lymphocyte ratio was detected in
severe AP patients."!

Platelet, the last variable of the HALP score, shows a negative
correlation with prognosis.l'? It has been shown that in the
early inflammation phase of the pancreas, platelets contrib-
ute to ischemia-reperfusion injury.?? In a small cohort study
conducted in Japan, severe AP was detected in 87.9% of AP
patients with thrombocytosis, and it was noted that patients
diagnosed with thrombocytosis had a higher risk of local pan-
creatic complications.”®! In our study, we concluded that pa-
tients with a mortal course had lower hemoglobin, albumin,
lymphocyte, and higher platelet ratios. However, since the
studies examining the association between HALP score and
AP do not exist in the literature yet, we did not compare the
results of our research.

Since our study was single-centered and was conducted ret-
rospectively, it has some limitations. Therefore, our findings
should be confirmed by multicenter and large sample pro-
spective studies. In this study, the efficacy of the scoring sys-
tems currently used for AP and the HALP scores were not
compared. Therefore, we could not comment on whether
the HALP score would be superior to other scores.

CONCLUSION

AP is a disease that can cause morbidity and mortality at high
levels unless it is diagnosed early and treated properly. As a
result of our study, it was concluded that the HALP score
can be employed in predicting short-term mortality in AP
patients. There is no study in the literature that reveals the
HALP score’s prognostic power in patients with AP, and our
results will be the primary in the literature. However, the
HALP score’s prognostic value in AP patients can be revealed
more clearly with multicenter, prospective validation studies
that contain a larger number of patients.

Ethics Committee Approval: This study was approved by
the Kartal Dr. Litfi Kirdar City Hospital Ethics Committee
(Date: 29.1 1.2022, Decision No: 2022/514/238/10).

Peer-review: Externally peer-reviewed.

Authorship Contributions: Concept: I.G.; Design: i.U;;
Supervision: i.U.; Resource: I.G., i.U.; Materials: I.U.; Data
collection and/or processing: .U.; Analysis and/or interpre-
tation: I.G,; Literature search: I.G., L.U.; Writing: I.G., .U.;
Critical review: I.G., I.U.

Conflict of Interest: None declared.

1101



Ustaalioglu et al. Predictive power of HALP score in patients with acute pancreatitis

Financial Disclosure: The author declared that this study
has received no financial support.

REFERENCES

10.

11.

Dalkiling Hékenek U, Kilig M, Aliskan H. Investigation of the prognostic
role of systemic immunoinflammatory index in patients with acute pan-
creatitis. Ulus Travma Acil Cerrahi Derg 2023;29:316-20. [CrossRef]
Liu M, Gao C. A systematic review and meta-analysis of the effect of to-
tal parenteral nutrition and enteral nutrition on the prognosis of patients
with acute pancreatitis. Ann Palliat Med 2021;10:10779-88. [CrossRef ]
Gliem N, Ammer-Herrmenau C, Ellenrieder V, Neesse A. Management of
severe acute pancreatitis: An update. Digestion 2021;102:503—7. [CrossRef]
Tannuzzi JP, King JA, Leong JH, Quan J, Windsor JW, Tanyingoh D, et al.
Global incidence of acute pancreatitis is increasing over time: A system-
atic review and meta-analysis. Gastroenterology 2022;162:122-34.
Rohat AK, Kurt E, Senel C. The comparison of two prediction models
for ureteral stones: CHOKAI and STONE scores. Am ] Emerg Med
2021;44:187-91. [CrossRef]

Kilig M, Ak R, Dalkiling Hékenek U, Aliskan H. Use of the AIMS65
and pre-endoscopy Rockall scores in the prediction of mortality in pa-
tients with the upper gastrointestinal bleeding. Ulus Travma Acil Cerrahi
Derg 2022;29:100—4. [CrossRef ]

Lee DW, Cho CM. Predicting severity of acute pancreatitis. Medicina
(Kaunas) 2022;58:787. [CrossRef]

Biberci Keskin E, Taglidere B, Koghan K, Giilen B, ince AT, Sentiirk H.
Comparison of scoring systems used in acute pancreatitis for predicting
major adverse events. Gastroenterol Hepatol 2020;43:193-9. [CrossRef]
Silva-Vaz P, Abrantes AM, Castelo-Branco M, Gouveia A, Botelho
ME Tralhio JG. Multifactorial scores and biomarkers of prognosis of
acute pancreatitis: Applications to research and practice. Int ] Mol Sci
2020;21:338. [CrossRef ]

Chen XL, Xue L, Wang W, Chen HN, Zhang WH, Liu K, et al. Prog-
nostic significance of the combination of preoperative hemoglobin, albu-
min, lymphocyte and platelet in patients with gastric carcinoma: A retro-
spective cohort study. Oncotarget 2015;6:41370—82. [CrossRef |

Guo 'Y, ShiD, Zhang], Mao S, Wang L, Zhang W, et al. The hemoglobin,
albumin, lymphocyte, and platelet (HALP) score is a novel significant

prognostic factor for patients with metastatic prostate cancer undergoing

ORIJINAL CALISMA - 0Z

Akut pankreatitli hastalarda kisa donem mortaliteyi tahmin etmede HALP skorunun

ongori giicu
Dr. ilkay Giiler," Dr. izzet Ustaalioglu?

T.C. Saglik Bakanligi, Kamu Hastaneleri Genel Mudurlugi, Ankara, Turkiye

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

cytoreductive radical prostatectomy. ] Cancer 2019;10:81-91. [CrossRef ]
Jiang H, Li H, Li A, Tang E, Xu D, Chen Y, et al. Preoperative com-
bined hemoglobin, albumin, lymphocyte and platelet levels predict
survival in patients with locally advanced colorectal cancer. Oncotarget
2016;7:72076—83. [CrossRef]
Tian M, Li Y, Wang X, Tian X, Pei LL, Wang X, et al. The hemoglobin,
albumin, lymphocyte, and platelet (HALP) score is associated with poor
outcome of acute ischemic stroke. Front Neurol 2021;11:610318. [CrossRef ]
Kilig M, Ak R, Aliskan H. The utility of hemoglobin, albumin, lym-
phocyte and platelet (HALP) score in predicting mortality among CO-
VID-19 patients: A preliminary study. Signa Vitae 2023;19:143-7.
Kocaoglu S, Alatli T. The efficiency of the HALP score and the modified
HALP score in predicting mortality in patients with acute heart failure
presenting to the emergency department. ] Coll Physicians Surg Pak
2022;32:706—-11. [CrossRef]
Wei Q, Yuan X, Xu Q, Li J, Chen L, Ying J. Correlation between hemo-
globin levels and the prognosis of first-line chemotherapy in patients with
advanced gastric cancer. Cancer Manag Res 2020;12:7009-19. [CrossRef ]
Cai YL, Wang SQ, Zhong HJ, He XX. The effect of anemia on the se-
verity and prognosis of patients with acute pancreatitis: A single-center
retrospective study. Medicine (Baltimore) 2022;101:e32501. [CrossRef]
Ak R, Doganay E Yilmaz E. Comparison of C-reactive protein and
C-reactive protein-to-albumin ratio in predicting mortality among ge-
riatric coronavirus disease 2019 patients. Rev Assoc Med Bras (1992)
2022;68:82—6. [CrossRef]
Ocskay K, Vinké Z, Németh D, Szabé L, Bajor ], G4di S, et al. Hypoal-
buminemia affects one third of acute pancreatitis patients and is indepen-
dently associated with severity and mortality. Sci Rep 2021;11:24158.
Yilmaz E, Ak R, Doganay E. Usefulness of the neutrophil-to-lymphocyte
ratio in predicting the severity of COVID-19 patients: A retrospective
cohort study. Sao Paulo Med ] 2022;140:81-6. [CrossRef]
Qi X, Yang E Huang H, Du Y, Chen Y, Wang M, et al. A reduced lym-
phocyte ratio as an early marker for predicting acute pancreatitis. Sci Rep
2017;7:44087. [CrossRef]
Kuroda T, Shiohara E, Homma T, Furukawa Y, Chiba S. Effects of leu-
kocyte and platelet depletion on ischemia--reperfusion injury to dog pan-
creas. Gastroenterology 1994;107:1125—-34. [CrossRef]
Chiba N, Sugita A, Mizuochi M, Sato J, Saito T, Sakurai A, et al. Clinical
Significance of Reactive Thrombocytosis in the Course of Acute Pancre-
atitis. United States: Research Square; 2022. [CrossRef ]

2Saglik Bilimleri Universitesi, Kartal Dr. Liitfi Kirdar Sehir Hastanesi, Acil Tip Anabilim Dali, istanbul, Tirkiye

AMAC: HALP skorunun akut pankreatitte kisa vadeli mortaliteyi 5ngérme gliciini incelemek.

GEREC VE YONTEM: Galisma {igiincii basamak bir hastanenin scil servisinde yapildi. Acil servise bagvuran ve akut pankreatit tanisi alan hastalarin
tibbi kayitlari retrospektif olarak incelendi. HALP skorunun bu hastalarda kisa donem mortaliteyi tahmin etme yetenegi analiz edildi.

BULGULAR: Calisma toplam 634 hasta ile gergeklestirildi. Bu hastalarin yas ortalamasi 59.7%16.6 olup, 381'i (%60.1) kadindi. Dahil edilen toplam
hastalarin 42'si (%6.6) yogun bakim tinitesine (YBU) alinirken, 58' (%9.1) &ldti. HALP skorlarinin kisa vadeli mortaliteyi 6ngérme giiciinii incelemek
icin alicl galisma karakteristikleri (ROC) analizi kullanildi. Egri altindaki alan (AUC) degeri 0.891 (%95 GA: 0.833-0.949) olarak bulundu. HALP
skorunun kisa ddnem mortaliteyi belirlemede cut-off degeri > 15 oldugunda skorun duyarliligi % 82.8, 6zgulligu % 86.8, pozitif dngdri degeri (PPV)

%38.7 ve negatif ongori degeri ( NPV) %98.0.

SONUC: Akut pankreatit, erken tani ve yeterli tedavi gerektiren bir hastaliktir, degilse yliksek oranda mortalite ve morbiditeye neden olabilir. Bu
galisma sonucunda HALP skorunun akut pankreatit tanili hastalarda kisa donem mortaliteyi 5ngérmede kullanilabilecegi kanisina varildi.

Anahtar sozclikler: Akut pankreatit; HALP skoru; mortalite.
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