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Predictive value of the HALP score in differentiating 
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ABSTRACT

BACKGROUND: Acute appendicitis is one of the most common causes of emergency abdominal surgery, and early identification 
of complicated cases is critical for effective clinical management. Although classical inflammatory markers such as white blood cell 
count (WBC), C-reactive protein (CRP), and immature granulocyte percentage (IG%) are commonly used in diagnosis, their predictive 
accuracy remains limited. The HALP score (hemoglobin, albumin, lymphocyte, and platelet score), which incorporates hemoglobin, 
albumin, lymphocyte, and platelet levels, may offer a more comprehensive assessment by reflecting both inflammatory and immuno-
nutritional status.

METHODS: This retrospective study included 854 patients who underwent appendectomy between January 2022 and December 
2023 at a tertiary care center. Based on surgical and pathological findings, patients were categorized into two groups: complicated and 
uncomplicated appendicitis. Demographic data, along with hemoglobin, albumin, lymphocyte, platelet, WBC, CRP, and IG% values, 
were recorded. The diagnostic performance of these parameters was statistically evaluated.

RESULTS: Among the 854 patients, 112 (13.1%) were diagnosed with complicated appendicitis. Complicated cases showed a signifi-
cantly higher median age and a predominance of female patients. CRP, WBC, IG%, and platelet levels were significantly elevated in the 
complicated group, while hemoglobin, albumin, and lymphocyte counts were lower. The HALP score was significantly lower in patients 
with complicated appendicitis compared to those with uncomplicated appendicitis (median: 32.8 vs. 53.4, p<0.001). Among the evalu-
ated markers, the HALP score demonstrated the highest diagnostic performance (area under the curve [AUC]: 0.732), followed by 
CRP (AUC: 0.706), IG% (AUC: 0.645), and WBC (AUC: 0.574).

CONCLUSION: The HALP score is a valuable and easily applicable biomarker for predicting complicated acute appendicitis. It 
outperforms traditional inflammatory markers by incorporating parameters that reflect both systemic inflammation and immuno-nu-
tritional status. Routine use of the HALP score in emergency surgical evaluations may facilitate early identification of high-risk patients 
and guide clinical decision-making. Prospective, multicenter studies are needed to further validate its clinical utility.
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INTRODUCTION

Acute appendicitis is one of the most common causes of 
emergency abdominal surgery worldwide and carries a high 

lifetime risk.[1] If not diagnosed in a timely manner, the risk 

of complications increases, leading to higher morbidity, pro-

longed hospital stays, and a loss of workforce productivity. As 
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a result, hospital costs and overall health expenditures rise. 
Therefore, not only early diagnosis but also accurate predic-
tion of complications, which can influence the clinical course 
of the disease, is of critical importance.[2]

Although clinical scoring systems such as the Alvarado score 
and the Appendicitis Inflammatory Response (AIR) score con-
tribute to the diagnostic process, they have limited sensitivity 
in predicting disease severity, particularly in identifying com-
plicated appendicitis.[3,4] Currently, clinical evaluation, labora-
tory tests, and imaging methods are used in combination to 
manage patients with suspected appendicitis. While classical 
inflammatory markers such as white blood cell count (WBC), 
C-reactive protein (CRP), and immature granulocyte percent-
age (IG%) are commonly used to predict complications, their 
diagnostic accuracy remains limited, and the search for new 
biomarkers continues.[5]

In recent years, biomarkers that reflect both systemic inflam-
mation and nutritional status have been shown to be effective 
in determining the prognosis of various diseases.[6,7] The HALP 
score (Hemoglobin × Albumin × Lymphocyte / Platelet) has 
emerged as a novel parameter developed in this context. It 
has demonstrated prognostic value, particularly in oncologic 
patient populations, and is based on cost-free and routinely 
available laboratory data.[1,8] By reflecting not only inflamma-
tory activity but also immunonutritional status, the HALP 
score has the potential to serve as a prognostic tool in differ-
ent clinical scenarios, including infectious, inflammatory, and 
metabolic diseases. In this context, studies have reported the 
HALP score as a significant predictive biomarker in cases of 
complicated diverticulitis.[9]

However, the role of the HALP score in acute inflammatory 
surgical conditions has not yet been clearly defined in the lit-
erature. This study aims to evaluate the diagnostic value of 
the HALP score in predicting the development of complicated 
appendicitis and to compare its performance with that of clas-
sical inflammatory markers.

MATERIALS AND METHODS
This retrospective, single-center study was conducted be-
tween January 1, 2022 and December 31, 2023 at a tertiary 
care training and research hospital. The study was designed 
and carried out in accordance with the ethical principles out-
lined in the Declaration of Helsinki, and ethical approval was 
obtained from UHS Ankara Training and Research Hospital 
Ethics Committee (Ethics Committee Approval No: E-25-
384, Date: 05.02.2025).

Of the 901 adult patients initially assessed, 47 were excluded 
based on predefined exclusion criteria. The remaining 854 
patients were included in the final analysis. Inclusion crite-
ria consisted of patients with a confirmed diagnosis of acute 
appendicitis based on physical examination, laboratory tests, 
imaging (ultrasonography and/or abdominal computed to-

mography), and histopathological evaluation, all of whom un-
derwent surgical treatment.

Based on operative findings and pathology reports, patients 
were divided into two groups: uncomplicated appendicitis 
(phlegmonous) and complicated appendicitis (gangrenous, 
perforated, and/or periappendicular abscess). Patients for 
whom this distinction could not be clearly made were exclud-
ed. Additional exclusion criteria included a history of preg-
nancy, peripheral vascular disease, heart failure, hematologic 
disorders, chronic liver disease, use of anticoagulants, anti-
biotics, or steroids, the presence of other acute or chronic 
infections, appendiceal tumors, negative appendectomy, and 
incomplete or inadequate medical records.

Laboratory values obtained at initial hospital admission in-
cluded hemoglobin (g/dL), white blood cell (WBC, /mm³), 
immature granulocyte percentage, lymphocyte count (/mm³), 
platelet count (×10³/mm³), albumin (g/L), and C-reactive pro-
tein (mg/L). The HALP score was calculated using the for-
mula: Hemoglobin × Albumin × Lymphocyte / Platelet. De-
mographic data, including age (years) and gender (%), were 
also recorded.

These parameters were compared between the uncompli-
cated and complicated appendicitis groups. The diagnostic 
performance of the HALP score, CRP, WBC, IG%, hemo-
globin, lymphocyte count, albumin, and platelet levels were 
statistically analyzed.

Statistical Analysis

All statistical analyses were performed using IBM SPSS Sta-
tistics for Windows, Version 26.0 (IBM Corp., Armonk, NY, 
USA). Continuous variables were expressed as medians (min-
imum-maximum), and comparisons between the two groups 
were made using the Mann-Whitney U test. Categorical data 
were expressed as numbers and percentages, and the chi-
square test was used to assess differences between groups.

ROC (Receiver Operating Characteristic) analysis was per-
formed to evaluate the diagnostic performance of biomarkers 
in predicting complicated appendicitis. The area under the 
curve (AUC) for each parameter was reported along with 
95% confidence intervals. The optimal cut-off value was de-
termined using the Youden index. The level of statistical sig-
nificance was set at p<0.05.

RESULTS
Of the 854 patients included in the study, 742 (86.9%) had 
uncomplicated appendicitis and 112 (13.1%) had complicated 
appendicitis. The median age of patients with complicated ap-
pendicitis was 43 years, which was significantly higher than 
that of the uncomplicated group (33 years; p<0.001). The rate 
of complicated appendicitis was also higher among female pa-
tients compared to males (p<0.001). In terms of laboratory 
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parameters, the complicated group had a significantly lower 
hemoglobin level (13.1 g/dL; p<0.001), lymphocyte count 
(1,760 /mm³; p=0.008), and albumin level (44 g/L; p<0.001). 
Conversely, the WBC count was higher in the complicated 
group (14,475 /mm³; p=0.011). Platelet count was also elevat-
ed in this group (306 ×10³/mm³; p<0.001). Regarding inflam-
matory markers, IG% was 0.6 and CRP level was 44.0 mg/L 
in the complicated group; both parameters were significantly 
higher than in the uncomplicated group (p<0.001). The HALP 
score was significantly lower in patients with complicated ap-
pendicitis, with a median value of 32.8 compared to 53.4 in 
the uncomplicated group (p<0.001) (Table 1).

The diagnostic performance of biomarkers in predicting com-
plicated appendicitis was evaluated using ROC analysis. The 
HALP score demonstrated the highest AUC value (AUC: 
0.732). The cut-off point for the HALP score was ≤47.7, with 
a sensitivity of 79.46% and a specificity of 57.55%. For CRP, 
a cut-off value of >30.9 mg/L yielded an AUC of 0.706, with 
62.50% sensitivity and 72.78% specificity. At a threshold of 

Table 1.	 Comparison of demographic and laboratory characteristics between groups

		  Uncomplicated Appendicitis	 Complicated Appendicitis	 p value

		  (n=742)	 (n=112)	

Sex, n (%)

     Female	 280 (37.7%)	 62 (55.4%)	 <0.001

     Male	 462 (62.3%)	 50 (44.6%)	

Age, years	 33 (25-45)	 43 (29-62)	 <0.001

Hemoglobin, g/dL	 14.8 (13.4-15.9)	 13.1 (12.0-14.9)	 <0.001

White Blood Cell Count, mm3	 13,075 (10,585-16,193)	 14,475 (11,343-17,395)	 0.011

Lymphocyte Count, mm3	 2,030 (1,440-2,760)	 1,760 (1,323-2,358)	 0.008

Platelet Count, 103/mm3	 255 (216-298)	 306 (263-373)	 <0.001

Albumin, g/L	 47 (44-49)	 44 (40-46)	 <0.001

IG%	 0.5 (0.3-0.6)	 0.6 (0.4-0.8)	 <0.001

C-Reactive Protein, mg/L	 13.0 (6.0-32.2)	 44.0 (12.7-107.5)	 <0.001

HALP Score	 53.4 (36.7-74.7)	 32.8 (21.7-46.2)	 <0.001

HALP: Hemoglobin × Albumin × Lymphocyte / Platelet; n: Number; IG%: Immature Granulocyte Percentage; g: Gram; dL: Deciliter; mm3: Cubic Millimeter; 
L: Liter; mg: Milligram.

Table 2.	 Diagnostic performance of laboratory parameters in predicting complicated appendicitis based on receiver operating char-
acteristic (ROC) analysis

		  AUC (95% CI)	 Cut-Off	 Sensitivity % (95% CI)	 Specificity % (95% CI)	 p value

HALP Score	 0.732 (0.701-0.762)	 ≤47.7	 79.46% (70.8-86.5)	 57.55% (53.9-61.1)	 <0.001

C-Reactive Protein, mg/L	 0.706 (0.674-0.736)	 >30.9	 62.5% (52.9-71.5)	 72.78% (69.4-76.0)	 <0.001

IG% 	 0.645 (0.612-0.677)	 >0.5	 57.14% (47.4-66.5)	 65.77% (62.2-69.2)	 <0.001

White Blood Cell Count, mm3	 0.574 (0.540-0.608)	 >13,160	 65.18% (55.6-73.9)	 51.21% (47.6-54.9)	 0.012

HALP: Hemoglobin × Albumin × Lymphocyte / Platelet; n: Number; IG%: Immature Granulocyte Percentage; mm3: Cubic Millimeter; L: Liter; mg: Milligram; 
CI: Confidence Interval; AUC: Area Under the Curve; ROC: Receiver Operating Characteristic. 

Figure 1. Receiver operating characteristic (ROC) curves of 
the HALP score (hemoglobin, albumin, lymphocyte, and platelet 
score), C-reactive protein (CRP), white blood cell (WBC) count, 
and immature granulocyte percentage (IG%) for predicting compli-
cated appendicitis.
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>0.5 for IG%, the AUC was 0.645, sensitivity 57.14%, and 
specificity 65.77%. The WBC cut-off value of >13,160/mm³ 
resulted in an AUC of 0.574, with sensitivity and specificity of 
65.18% and 51.21%, respectively (Table 2, Fig. 1).

DISCUSSION
In this study, 854 adult patients with acute appendicitis were 
retrospectively evaluated, of whom 13.1% (n=112) were clas-
sified as having complicated appendicitis. Although males out-
numbered females in the overall cohort, the proportion of 
female patients was notably higher in the complicated group 
(55.4%). The finding that the median age was higher in com-
plicated cases has also been reported in previous studies, and 
it has been suggested that age may play a role in the develop-
ment of complications.[4] There is no clear consensus in the 
literature regarding gender distribution: while some studies 
have reported a male predominance in complicated cases,[4] 
our series showed a notable female predominance. This sug-
gests that the influence of demographic characteristics on 
clinical outcomes may be heterogeneous.

In the current literature, the diagnostic accuracy of classical 
inflammatory markers (CRP, WBC, IG%, etc.) in predicting 
complications remains limited.[5] The HALP score (Hemoglo-
bin × Albumin × Lymphocyte / Platelet) offers a more com-
prehensive assessment, as it reflects both immunonutritional 
status and systemic inflammation. It has been proposed as an 
alternative parameter for identifying complicated cases. The 
HALP score, whose prognostic role has been demonstrated 
in various clinical settings, particularly in oncology, has re-
cently attracted attention in studies involving infectious and 
inflammatory surgical conditions.[1,8,9] In our study, the predic-
tive value of the HALP score in acute appendicitis was evalu-
ated and compared with traditional biomarkers.

C-reactive protein, widely used in clinical practice, is a key 
marker of the acute inflammatory response. Elevated CRP 
levels in acute appendicitis are often associated with more 
complicated presentations. The success of CRP in making this 
distinction has been evaluated in many studies, with some 
studies reporting high specificity rates. Moon HM et al.[10] re-
ported a sensitivity of 57.6% and a specificity of 98.3% at a 
CRP cut-off value of 7.05 mg/dL, highlighting its notably high 
specificity. Panagiotopoulou IG et al.[11] found CRP to be a 
more powerful diagnostic tool for predicting complications 
compared to other classical markers. Similarly, Eddama M et 
al.[12] emphasized the predictive value of CRP in a logistic re-
gression model that included it as a key variable. In our study, 
CRP levels were significantly higher in the complicated ap-
pendicitis group. The ROC analysis yielded an AUC of 0.706, 
with a sensitivity of 62.5% and specificity of 72.78%. These 
findings support CRP as a valuable biomarker in predicting 
complications.

White blood cell count is frequently used in the diagnosis of 
acute appendicitis as a classic and widely accepted biomarker 

of inflammation. In the literature, WBC levels are often re-
ported to be significantly elevated, particularly in complicated 
appendicitis cases. McGowan DR et al.[13] demonstrated that 
WBC is an important marker in diagnosing complicated ap-
pendicitis and that high WBC levels are associated with an in-
creased risk of perforation. However, the specificity of WBC 
is limited, as elevated levels can also occur in other inflam-
matory conditions, reducing its diagnostic accuracy. In our 
study, WBC levels were significantly higher in the complicat-
ed group; however, the AUC value from the ROC analysis in-
dicated limited diagnostic performance (AUC: 0.574). These 
findings suggest that WBC plays a limited but complementary 
role in predicting complications of acute appendicitis. 

Platelet count is one of the key hematologic parameters in-
volved in inflammatory processes; however, there are con-
flicting findings in the literature regarding its diagnostic value 
in predicting complications of acute appendicitis. Sevinç MM 
et al.[14] investigated the association between platelet count 
and platelet volume with complicated appendicitis but con-
cluded that platelet count alone was not a significant predic-
tor. Similarly, Atas et al.[15] examined the relationship between 
platelet count and the development of complicated appen-
dicitis and also found no significant difference. In our study, 
the platelet count was higher in the complicated appendicitis 
group. These data suggest that platelet count is a supportive 
but not sufficient parameter for predicting complications.

In the literature, the use of lymphocyte count alone as a pre-
dictive marker for complications is also limited. Atas H et al.[15] 
reported that lymphocyte count alone was not a significant 
indicator for predicting complications, and that ratios such 
as the neutrophil-to-lymphocyte ratio (NLR) offered higher 
predictive value. In our study, lymphocyte count was found to 
be significantly lower in the complicated appendicitis group. 
Nevertheless, its inclusion in the HALP score enhances its 
clinical value when considered alongside other parameters.

Immature granulocyte percentage is one of the early mark-
ers of inflammation in the diagnosis of acute complicated 
appendicitis and has received increasing attention in recent 
years. Unal et al.[16] demonstrated that IG% had superior di-
agnostic performance in identifying complicated appendicitis 
compared to classical inflammatory markers and was both a 
sensitive and specific parameter for predicting the develop-
ment of complications. Similarly, Altiner S et al.[17] reported 
that IG% was significantly elevated in complicated appendici-
tis cases and serves as a reliable marker reflecting the sever-
ity of inflammation. In our study, IG% was also found to be 
significantly elevated in the complicated appendicitis group 
and demonstrated good diagnostic performance (AUC: 
0.645) in ROC analysis. The fact that IG% can be easily mea-
sured through routine complete blood count, along with its 
cost-effectiveness, provides a practical advantage in the early 
identification of high-risk patients in clinical practice. In this 
context, IG% is considered a reliable and useful biomarker 
for diagnosing complicated appendicitis, and its inclusion in 
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routine evaluations would be beneficial.

Although inflammatory markers such as the percentage of 
immature granulocytes play an important role in the early 
prediction of complications, more comprehensive scoring 
systems that assess both immune response and nutritional 
status have been developed in recent years. In this con-
text, the HALP score (Hemoglobin × Albumin × Lympho-
cyte / Platelet), which reflects both systemic inflammation 
and immune-nutritional status, has emerged as a promising 
parameter for the diagnosis of complicated appendicitis. Sa-
ridas et al.[1] reported that the HALP score demonstrated 
high diagnostic performance in identifying complicated ap-
pendicitis, while Benli S et al.[8] showed that low HALP scores 
were strongly associated with complications such as periap-
pendicular abscess, perforation, and gangrenous appendicitis, 
making it a valuable tool for predicting such outcomes. Other 
studies have also confirmed that the HALP score more ef-
fectively reflects disease severity and prognosis by integrat-
ing markers of systemic inflammation and immune-nutritional 
status.[9,18-21] For example, Güler I et al.[22] concluded that the 
HALP score was effective in predicting short-term mortality 
in patients with acute pancreatitis. In our study, the HALP 
score outperformed classical markers (CRP, WBC, IG%) in 
predicting complications, achieving the highest AUC value 
(0.732) in ROC analysis. This finding supports the potential 
use of the HALP score as an easily applicable, low-cost, and 
comprehensive marker in clinical practice.

This study has some limitations. First, due to its retrospec-
tive design, data were obtained from patient records, and full 
access to some clinical and laboratory variables was not pos-
sible. Additionally, as the study was conducted in a single cen-
ter, the generalizability of the findings to broader populations 
may be limited. There are no prospective data to monitor the 
dynamic changes of the evaluated biomarkers, particularly the 
HALP score, over time. Additionally, while the definition of 
complications was based on surgical and pathological findings, 
long-term clinical follow-up data were not included in this 
study.

The results of our study demonstrate that the HALP score 
is a more effective parameter for diagnosing complicated ap-
pendicitis, as it reflects not only inflammation but also the 
patient’s immune-nutritional status. This provides a significant 
advantage, particularly for early diagnosis and appropriate 
clinical management. Moreover, the ability to calculate the 
HALP score using data from routine biochemistry and hemo-
gram tests offers a significant advantage in clinical practice, 
both in terms of ease of application and cost-effectiveness.

CONCLUSION

In conclusion, the HALP score is recommended as an early 
and reliable biomarker for the diagnosis of complicated acute 
appendicitis. Its superior performance compared to classical 
inflammatory markers in predicting complication risk sug-

gests that it may be a useful tool for guiding clinical decision-
making. However, large-scale, prospective, and multicenter 
studies, particularly those involving diverse patient popula-
tions, are necessary to increase the validity of our findings.
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Komplike ve komplike olmayan akut apandisit ayırımında HALP skorunun öngörücü değeri
AMAÇ: Akut apandisit, acil abdominal cerrahinin en yaygın nedenlerinden biridir ve komplike vakaların erken teşhisi klinik yönetim için kritik öne-
mini korumaktadır. Beyaz kan hücresi sayımı (WBC), C-reaktif  protein (CRP) ve olgunlaşmamış granülosit yüzdesi (IG%) gibi klasik enflamatuvar 
belirteçler tanıda yaygın olarak kullanılsa da, öngörücü doğrulukları sınırlı kalmaktadır. Hemoglobin, albümin, lenfosit ve trombosit düzeylerini içeren 
HALP skoru, hem enflamatuvar hem de immüno-beslenme durumunu yansıtarak daha kapsamlı bir yaklaşım sunabilir.
GEREÇ VE YÖNTEM: Bu retrospektif  çalışmaya üçüncü basamak bir merkezde Ocak 2022 ile Aralık 2023 tarihleri arasında apendektomi yapılan 
854 hasta dahil edildi. Hastalar ameliyat ve patolojik bulgulara göre komplike ve komplike olmayan apandisit olarak iki gruba ayrıldı. Demografik 
veriler, hemoglobin, albumin, lenfosit, trombosit, WBC, CRP ve IG% değerleri kaydedildi. Bu parametrelerin tanısal performansları istatistiksel 
olarak değerlendirildi.
BULGULAR: 854 hastanın 112'sinde (%13.1) komplike apandisit vardı. Komplike olgularda ortalama yaş ve kadın oranı anlamlı derecede yüksekti. 
Komplike grupta CRP, WBC, IG% ve trombosit düzeyleri anlamlı derecede yüksek iken hemoglobin, albümin ve lenfosit sayıları daha düşüktü. 
HALP skoru komplike apandisit hastalarında komplike olmayan apandisit hastalarına göre anlamlı derecede düşüktü (ortalama 32.8'e karşı 53.4, 
p<0.001). Sonuçlarımız HALP skorunun en yüksek tanısal performansa sahip olduğunu (AUC: 0.732), bunu CRP (AUC: 0.706), IG% (AUC: 0.645) 
ve WBC'nin (AUC: 0.574) izlediğini göstermiştir.
SONUÇ: HALP skoru, komplike akut apandisiti öngörmek için değerli ve kolay uygulanabilir bir biyobelirteçtir. Hem sistemik inflamasyonu hem de 
immüno-beslenme durumunu yansıtan parametreleri bir araya getirerek geleneksel enflamatuvar belirteçlerden daha iyi performans göstermekte-
dir. HALP skorunun acil cerrahi değerlendirmelerde rutin olarak kullanılması, yüksek riskli hastaların erken tanımlanmasını kolaylaştırabilir ve klinik 
karar verme sürecine rehberlik edebilir. Yararlılığını doğrulamak için prospektif, çok merkezli çalışmalara ihtiyaç vardır.

Anahtar sözcükler: Biyobelirteç; HALP skoru; komplike apandisit.
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