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Is HALP a new marker for preeclampsia? Retrospective evaluation of the
diagnostic accuracy of the HALP index compared to other inflammatory and
nutritional markers

HALP preeklampsi igcin yeni bir belite¢ mi? HALP indeksinin tanisal dogrulugunun
diger inflamatuar ve nutrisyonel belirteglere karsi retrospektif degerlendirmesi

ismail Baglar? Fatih Sanlikan? Esra Keles? Buket Yigit Civit

Sevki Goksun Gokulu?® Hilal Ascit Dilanur Agirts Burak Sezgin*

1Department of Obstetrics and Gynecology, University of Health Sciences, Kartal Litfi Kirdar City
Hospital, Istanbul-Turkiye

2University of Health Sciences, Kartal Dr.Litfi Kirdar City Hospital, Department of Gynecologic
Oncology, Istanbul-Trkiye

SUniversity of Mersin, Department of Obstetrics and Gynecolocy, Mersin-Trkiye
4University of Mugla Sitki Kogman, Department of Obstetrics and Gynecolocy, Mugla-Turkiye

ABSTRACT

Aim: Preeclampsia (PE) poses a significant threat to maternal and fetal health. The Hemoglobin-
Albumin-Lymphocyte-Platelet (HALP) index has emerged as a novel biomarker providing information
on inflammation and nutritional status. The aim of this study is to evaluate the performance of the HALP
index in diagnosing PE, comparing it with other commonly used inflammatory and nutritional markers.
Materials and Methods: In this retrospective case-control study, 173 women who gave birth at a tertiary
hospital between 2020 and 2025 and were diagnosed with PE were examined, along with a control
group of 185 healthy pregnant women. The HALP score, Prognostic Nutritional Index (PNI), Neutrophil-
Lymphocyte Ratio (NLR), Systemic Immune-Inflammation Index (SlI), and serum uric acid/creatinine
ratio (SUA/sCr) were calculated for the participants. Diagnostic performance was evaluated using ROC
curves and comparing AUC (Area Under the Curve) values.

Results: In women in the PE group, the HALP score (2.5 vs. 3.8) and PNI value (34.5 vs. 41.0) were
significantly lower (p < 0.001 for both). In contrast, NLR, SlI, serum uric acid level, and sUA/sCr ratio
were significantly higher in the PE group (all p < 0.001). According to ROC analysis, uric acid had the
highest diagnostic accuracy with an AUC value of 0.805 (95% CI: 0.758-0.852). The HALP score
showed a significant but relatively low diagnostic accuracy (AUC: 0.625, 95% CI: 0.566-0.684),(p < 0.01
for all).

Conclusions: Although the HALP score is significantly lower in women with preeclampsia, its diagnostic
performance during diagnosis lags behind established biomarkers such as uric acid, sUA/sCr, PNI, and
SlI.
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0z

Amag: Preeklampsi (PE), anne ve bebek sagligi agisindan énemli bir tehdit olusturmaktadir.
Hemoglobin-Albiimin-Lenfosit-Trombosit (HALP) indeksi ise inflamasyon ve beslenme durumu
hakkinda bilgi veren yeni bir biyobelirteg olarak 6ne ¢ikmaktadir. Bu ¢alismanin amaci, HALP indeksinin

PE tanisindaki basarimini, yaygin olarak kullanilan diger inflamatuar ve nutrisyonel gostergelerle
karsilagtirmali olarak degerlendirmektir.
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Gere¢ ve Yoéntem: Retrospektif tasarima sahip bu vaka-kontrol ¢alismasinda, 2020-2025 yillari
arasinda bir liglincli basamak hastanede dogum yapan, PE tanisi almis 173 kadin ve saglikli, tansiyonu
normal olan 185 gebe kontrol grubu olarak incelendi. Katilimcilara ait HALP skoru, Prognostik
Nutrisyonel indeks (PNI), Nétrofil-Lenfosit Orani (NLR), Sistemik immiin-inflamasyon indeksi (Sll) ve
serum l(irik asit/kreatinin orani (sUA/sCr) hesaplandi. Tanisal performans, ROC edrileri araciligiyla ve
AUC (Egri Altindaki Alan) degerleri karsilagstirilarak degerlendirildi.

Bulgular: PE grubundaki kadinlarda HALP skoru (2.5 vs 3.8) ve PNI degeri (34.5 vs 41.0) anlamli
sekilde digiik bulundu (her ikisi icin p < 0.001). Buna karsilik, NLR, SlI, serum d(rik asit diizeyi ve
SUA/sCr orani PE grubunda anlamli olarak daha yiiksekti ( p < 0.001). ROC analizine gére en yliksek
tanisal dogruluk, 0.805 AUC degeriyle (rik asitteydi (GA %95: 0.758-0.852). HALP skoru ise anlamli
fakat gérece dlisiik bir tanisal dogruluk sergiledi (AUC: 0.625, GA %95: 0.566-0.684) ve bu deger diger
belirteclere kiyasla anlamli diizeyde dlisiiktii (tiim karsilastirmalar igin p < 0.01).

Sonugc: HALP skoru, preeklampsili kadinlarda belirgin sekilde diisiik olmasina ragmen, hastaligin tanisi
sirasinda gésterdigi tanisal performans; (rik asit, sSUA/sCr, PNI ve Sl gibi yerlesik biyobelirteglerin

gerisinde kalmaktadir.

Anahtar Sézciikler: HALP skoru, preeklampsi, tanisal dogruluk

INTRODUCTION

Preeclampsia is a significant health problem
affecting approximately 2% to 8% of pregnancies
worldwide and posing serious risks to both
maternal and fetal health [1]. Defined by high
blood pressure and proteinuria this condition is not
specific to pregnancy and may persist after
delivery, leading to long-term health problems as
a multisystemic disease [2]. In particular, it is
thought that the increased inflammatory response
in the body plays an important role in the
development of preeclampsia by affecting and
damaging the endothelial cells that form the
vessel wall [3].

Early recognition of preeclampsia and
identification of high-risk pregnancies are critical in
preventing or minimizing adverse outcomes for
both the mother and the baby [4,5]. Therefore,
there is a continuing need for easily accessible,
low-cost, and reliable biomarkers that reflect the
underlying mechanisms of the disease. In this
context, certain scores reflecting factors such as
immune system and nutritional status—for
example, the Prognostic Nutritional Index (PNI)—
have also been investigated in relation to
preeclampsia [6].

Recently, the HALP (Hemoglobin-Albumin-
Lymphocyte-Platelet) score, which combines
hemoglobin, albumin, lymphocyte, and platelet
values, has been developed to assess systemic
inflammation and nutritional status, primarily in the
field of oncology [7]. Studies on this score suggest
that HALP may also be associated with various
obstetric conditions such as fetal growth restriction
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and preterm birth [7]. However, studies specifically
on preeclampsia are both limited in number and
inconsistent in their results. Furthermore, the
calculation of the HALP formula by dividing it by
the platelet count raises questions about the
validity of this calculation due to the frequent
occurrence of thrombocytopenia in preeclampsia
[8].

The aim of this study was to evaluate the
diagnostic performance of the HALP index in
pregnant women diagnosed with preeclampsia
and to compare this index with other parameters
such as PNI, NLR, PLR (Platelet / Lymphocyte
ratio), Sl (Systemic Immune-Inflammation Index),
uric acid, and serum uric acid/creatinine ratio
(SUA/sCr).

MATERIALS and METHODS

This study was designed as a retrospective case-
control study based on data from pregnant women
who were followed up and gave birth at a tertiary
care hospital between January 2020 and January
2025. Approval for the study was obtained from
the Ethics Committee on 30.10.2025 with
[Decision No: 2025/010.99/21/30]. Due to its
retrospective nature, informed consent was not
obtained from participants. The entire process
was conducted in accordance with the principles
of the Helsinki Declaration.

A total of 173 pregnant women diagnosed with
preeclampsia according to the 2020 diagnostic
criteria of the American College of Obstetricians
and Gynecologists (ACOG), who had a singleton
pregnancy and did not meet the exclusion criteria,
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were included in the study group. The control
group consisted of 185 healthy, normotensive
singleton pregnant women who had delivered at
our hospital during the same period, had an
uneventful pregnancy, and had no known chronic
disease or pregnancy complications. Care was
taken to ensure that the gestational weeks at
which the data for the pregnant women in the
control group were collected were similar to the
weeks at which the preeclampsia group was
diagnosed.

Inclusion criteria included singleton pregnancy,
gestational age greater than 20 weeks, delivery at
the hospital, and diagnosis of preeclampsia
according to ACOG criteria in the preeclampsia
group. Those excluded from the study were
patients with chronic hypertension, diabetes,
chronic kidney or liver disease, a history of
autoimmune or chronic inflammatory disease,
multiple pregnancies, major fetal anomalies,
missing necessary laboratory data, active
infection, or who used corticosteroids or non-
steroidal anti-inflammatory  drugs  during
pregnancy.

Data on the pregnant women included in the study
were collected retrospectively from the hospital
information system and patient files. In addition,
the following data were recorded for newborns:
gestational age, birth weight, APGAR scores at 1
and 5 minutes, and the need for neonatal intensive
care unit (NICU) admission.

The following biomarker indices were calculated
using the collected laboratory data:

e HALP (Standard): Hemoglobin (g/L) %
Albumin (g/L) x Lymphocyte Count (x10°%/L) /
Platelet Count (x10°/L)

e PNI: 10 x Albumin (g/dL) + 0.005 x
Lymphocyte Count (/mm? or x108/L)

¢ NLR: Neutrophil / Lymphocyte
¢ PLR: Platelet / Lymphocyte
o SllI: (Platelets x Neutrophils) / Lymphocytes

e SUA/sCr: Serum Uric Acid (mg/dL) / Serum
Creatinine (mg/dL)
Statistical analyses were performed using IBM
SPSS Statistics software. The normality of the
data distribution was assessed using the
Kolmogorov-Smirnov and Shapiro-Wilk tests. For
the comparison of continuous variables between
two groups, the Independent Samples t-test was
used if the distribution was normal, and the Mann-
Whitney U test was used if normality was not
achieved. For the comparison of categorical data,

270

the Chi-square test or Fisher's exact test was
preferred.

ROC (Receiver Operating Characteristic) curve
analysis was performed to evaluate the
performance of markers such as HALP, PNI, NLR,
PLR, SlI, uric acid, sUA/sCr, and MPV in the
diagnosis of preeclampsia, which was the main
objective of the study. The AUC (Area Under the
Curve) value and 95% confidence interval were
calculated for each marker. The AUC value of the
HALP index was compared with the AUC values
of basic markers such as uric acid, PNI, and NLR
using the DelLong test. In all analyses, the
statistical significance threshold was set at p <
0.05.

RESULTS

A total of 358 individuals were included in this
study: 173 pregnant women diagnosed with
preeclampsia (PE) (case group) and 185 pregnant
women with healthy pregnancies (control group),
who met the predefined inclusion and exclusion
criteria. Comparisons of demographic, clinical,
and neonatal outcomes between the groups are
presented in (Table-1).

There were no statistically significant differences
between the two groups in terms of maternal age,
gravida, parity, and body mass index (BMI) (all p
values > 0.05). This indicates that the groups were
similar in terms of basic demographic
characteristics. However, as expected, the mean
gestational age at diagnosis (34.8 + 3.5 weeks)
and mean birth weight (2250 £ 810 grams) in the
PE group were significantly lower than in the
control group (38.1 £+ 1.8 weeks and 3150 £ 550
grams, respectively;, p < 0.001 for both
comparisons). When APGAR scores were
evaluated, the mean scores at 1 and 5 minutes
were significantly lower in the PE group compared
to the control group (p < 0.001). Additionally, the
need for neonatal intensive care (NICU) was
significantly higher in the PE group (68.8% vs
15.7%, p < 0.001).

Laboratory values at diagnosis and calculated
biomarker indices were compared between
groups and are shown in Table-2. According to the
findings, consistent with the literature, the median
values of NLR (4.8 vs. 3.1, p < 0.001) and Sl
(1150 vs. 780, p < 0.001) were significantly higher
in the PE group. The PLR value was also higher in
the PE group (135 vs. 118, p = 0.018), but this
difference was not as pronounced as that for NLR
and Sill.
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Among immunonutritional markers, the PNI value
was significantly lower in the PE group (34.5 vs.
41.0, p < 0.001). The median value of the HALP
score, which was the focus of the study, was also
significantly lower in the PE group compared to the
control group (2.5 vs. 3.8, p <0.001). Furthermore,
the serum uric acid/creatinine ratio (SUA/sCr) was
also statistically higher in the PE group (10.8 + 3.8
vs. 8.5+ 2.9, p<0.001).

The diagnostic accuracy of markers used in the
diagnosis of preeclampsia was evaluated using
ROC curve analysis, and the results are
summarized in Table-3. The marker with the
highest diagnostic performance was uric acid, with
an AUC value of 0.805 (95% CI: 0.758-0.852).
The threshold value of >5.1 mg/dL determined for
uric acid was a strong indicator for distinguishing
PE, with 75.7% sensitivity and 72.4% specificity.

This was followed by the sUA/sCr ratio, with an
AUC value of 0.728 (95% CI: 0.674—0.782). Here,
a threshold value of >9.5 provided 68.2%
sensitivity and 69.7% specificity.

Although statistically significant, the HALP score
showed lower diagnostic performance compared
to other markers. The AUC value was calculated
as 0.625 (95% CI: 0.566—0.684), with sensitivity of
63.6% and specificity of 58.4% for the optimal
threshold value <3.0.

In comparisons using the DelLong test, the AUC
value of the HALP score was statistically
significantly lower than that of other important
markers such as uric acid, SUA/sCr, PNI, and SlI
(p < 0.01 for all). The difference between HALP
and NLR remained at the threshold of statistical
significance (p = 0.048).

Table-1. Comparison of demographic, clinical, and neonatal data between groups

PE Group (N=173) Control Group (N=185) P Value
Maternal Age (years, meantSD) 29.5+6.8 29.1+6.1 0.588*
Gravida (median, Min-Max) 2 (1-9) 2 (1-6) 0.215**
Parity (median, Min-Max) 1(0-8) 1 (0-5) 0.105**
BMI (kg/m?, meanSD) 27.1+4.8 26.8+45 0.620*
Diagnosis/Data Week (meantSD) 34.8+3.5 38.1+1.8 <0.001*
Birth Weight (g, meantSD) 2250 + 810 3150 £ 550 <0.001*
APGAR 1 min (mean*SD) 6.5+1.9 7.8+1.1 <0.001*
APGAR 5 min (mean+SD) 8.1+15 9.0+£0.7 <0.001*
NICU Requirement (n, %) 119 (68.8%) 29 (15.7%) <0.001***

BMI: Body Mass Index, NICU: Neonatal Intensive Care Unit, mean: average, SD: standard deviation, median:
median value. *Independent samples t-test, **Mann-Whitney U test, ***Chi-square test. P values are statistically

significant (p < 0.05).

Table-2. Comparison of Laboratory Parameters and Calculated Indices Between Groups

PE Group

Control Group

Parameter (N=173) (N=185) P Value
Hemoglobin (g/dL, mean*SD) 11.0+15 11.1+14 0.680*
White Blood Cell Count (x10°/uL, median (Min-Max)) 11.5 (5.0-40.0) 10.8 (4.5-35.0) 0.185**
Neutrophil (x10%/puL, median (Min-Max)) 8.5 (2.0-35.0) 8.2 (2.5-30.0) 0.450**
Lymphocyte (x10°/uL, mean t SD) 1.7+0.6 22+0.8 <0.001*
Platelet (x10%uL, median (Min-Max)) 195 (20-450) 225 (110-480) <0.001**
MPV (fL, meantSD) 11.8+1.4 11.2+1.1 0.56
Albumin (g/dL, meantSD) 28+05 36+04 <0.001*
Uric Acid (mg/dL, meantSD) 6.5+19 43+11 <0.001*
Creatinine (mg/dL, meantSD) 0.7+0.2 0.5+0.1 <0.001*
AST (U/L, median (Min-Max)) 35 (8-1200) 19 (10-60) <0.001**
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ALT (U/L, median (Min-Max))
LDH (U/L, median (Min-Max))
HALP Score (median (Min-Max))
PNI (median (Min-Max))

NLR (median (Min-Max))

PLR (median (Min-Max))

Sl (median (Min-Max))

sUA/sCr Ratio (meantSD)

30 (5-1000) 15 (8-55) <0.001*
280 (160-1800) 210 (120-350) <0.001*
2.5 (0.5-9.5) 3.8 (1.5-10.2) <0.001*
345 (25.0-45.5)  41.0 (32.0-50.0) <0.001*
4.8 (15-15.2) 3.1 (1.1-9.8) <0.001*
135 (40-450) 118 (50-380) 0.018**

1150 (250-5100) 780 (180-3200) <0.001*
10.8£3.8 85+29 <0.001*

MPV: Mean Platelet Volume, HALP: Hemoglobin-Albumin-Lymphocyte-Platelet, PNI: Prognostic Nutritional Index,
NLR: Neutrophil-Lymphocyte Ratio, PLR: Platelet-Lymphocyte Ratio, Sll: Systemic Immune-Inflammation Index,
sUA/sCr: Serum Uric Acid/Creatinine Ratio. *Independent samples t-test, **Mann-Whitney U test. P values are

statistically significant (p < 0.05).

Table-3. Evaluation of the Performance of Markers in the Diagnosis of Preeclampsia Using ROC Curve Analysis

Marker Thregﬁglrg "’\‘}alue Se“(so}:)"”ty Spe(%'c'ty AUC (95% CI) P Value
Uric Acid >5.1 mg/dL 75.7 72.4 0.805 (0.758-0.852) <0.001
SUA/SCr Ratio >9.5 68.2 69.7 0.728 (0.674-0.782) <0.001
PNI <37.5 70.5 65.9 0.715 (0.660-0.770) <0.001
Sii >950 65.3 68.1 0.702 (0.646-0.758) <0.001
NLR >3.5 67.1 64.3 0.688 (0.631-0.745) <0.001
HALP Score <3.0 63.6 58.4 0.625 (0.566-0.684) <0.001
MPV >1151L 55.5 62.2 0.618 (0.558-0.678) <0.001
PLR >125 58.4 59.5 0.605 (0.544-0.666) 0.001

AUC: Area Under the Curve, Cl: Confidence Interval, PNI: Prognostic Nutritional Index, Sll: Systemic Immune-
Inflammation Index, NLR: Neutrophil-Lymphocyte Ratio, HALP: Hemoglobin-Albumin-Lymphocyte-Platelet, MPV:
Mean Platelet Volume, PLR: Platelet-Lymphocyte Ratio, sUA/sCr: Serum Uric Acid/Creatinine Ratio. Optimal
threshold values were determined using the Youden Index. P values are statistically significant (p < 0.05).

DISCUSSION

The main finding of our study is that although the
HALP score in the PE group was significantly
lower than in the control group, the diagnostic
performance of the HALP score at the time of
diagnosis was more limited than that of some
other markers such as uric acid, sUA/sCr, PNI,
and SlI.

The markedly lower HALP score in the PE group
(median 2.5 vs. 3.8) can be explained by changes
in albumin and lymphocyte levels, which are
components of this score. Indeed, as observed in
our study, hypoalbuminemia (9,10), which is
common in PE, can be considered a reflection of
increased vascular permeability and endothelial
damage (11). The decrease in lymphocyte count
may indicate complex changes in the immune
system or relative suppression of the inflammatory
process (12).
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However, the diagnostic accuracy of the HALP
score (AUC: 0.625) is significantly lower when
compared to markers such as uric acid (AUC:
0.805) or PNI (AUC: 0.715), suggesting that the
HALP score alone is not a sufficient discriminating
marker in the clinical picture at the time of PE
diagnosis. This result is consistent with a study by
Dal and colleagues, in which the HALP score
showed poor diagnostic performance with a very
low AUC value (0.285) at the time of PE diagnosis
(12, 13).

On the other hand, this contradicts the findings of
Soykan Sert and colleagues, who reported that
the HALP score measured in the first trimester
achieved high accuracy (AUC: 0.827) in predicting
severe PE (13). This discrepancy strongly
supports the notion that the diagnostic value of the
HALP score can vary significantly depending on
the timing of measurement (8, 10). While the
HALP score may be a more successful predictor
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of inflammatory and nutritional imbalances that
arise in the early stages of pregnancy, markers
such as uric acid, which are direct indicators of
organ damage and metabolic stress, may become
more prominent for diagnosis in the stage when
the disease has progressed and a clinical
diagnosis has been made (14).

Furthermore, it is noteworthy that the standard
HALP formula may vyield misleading results in
cases of PE accompanied by thrombocytopenia,
particularly in conditions such as HELLP
syndrome, and that a modified formula that
includes platelet count may provide more accurate
results in this context (15).

The findings obtained in our study are consistent
with previously reported data in the literature. In
particular, uric acid and sUA/sCr ratio emerged as
the strongest markers in the diagnosis of PE (5, 9,
16). It is already well known, based on current
knowledge, that these markers are closely related
to oxidative stress, renal tubular dysfunction, and
overall disease severity in preeclampsia (16).

Similarly, the moderate diagnostic performance of
PNI also highlights the role of the
immunonutritional status in PE through albumin
and lymphocyte levels (17). The fact that SlI, a
composite inflammation index based on
neutrophil, platelet, and lymphocyte interactions,
exhibits performance similar to PNI indicates that
these cellular components play an important role
at the center of the inflammatory response (18).

In contrast, the diagnostic performance of NLR
and PLR ratios was found to be somewhat lower
than that of SII and PNI in our study. This finding
is consistent with some other studies in the
literature and suggests that these simpler ratios
may not always adequately reflect the complex
inflammatory nature of PE or that their
effectiveness may be more variable (17,18,19).

The modest diagnostic accuracy of the HALP
index observed in this study may be largely
attributable to pregnancy-specific physiological
changes. Hemodilution, proteinuria-related
hypoalbuminemia, and gestational alterations in
platelet counts can substantially affect the
components of the HALP formula, thereby limiting
its discriminatory capacity at the time of
established preeclampsia. Accordingly, our
findings indicate that HALP should not be
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considered a diagnostic marker in this setting;
instead, it may have greater clinical relevance as
a predictive index in early pregnancy, reflecting
subclinical inflammatory and nutritional
disturbances preceding overt disease.

The most notable limitations of our study are its
retrospective design and single-center setting.
These factors may reduce the generalizability of
the results and potentially introduce selection bias.
Despite excluding known inflammatory diseases,
it was not possible to control for all potential
confounding variables. Furthermore, the fact that
biomarkers were measured only close to the time
of diagnosis and that changes in these values
during pregnancy were not followed up constitutes
another important limitation.

However, the strengths of our study should not be
overlooked. Being one of the first studies to
compare the HALP score with such a broad and
meaningful panel of markers in the diagnosis of
PE and including a sufficient number of samples
contributes significantly to our research.

CONCLUSION

Our data revealed that the HALP score was
significantly lower in the PE group compared to the
control group. However, when ROC analyses
were evaluated, the HALP score remained at a
more modest level in terms of diagnostic
performance in PE diagnosis, especially when
compared to markers such as uric acid, SUA/sCr
ratio, PNI, and SlI.

Therefore, in response to the question posed in
the title of our study, "A new marker for
preeclampsia?”, it can be said that, at least at the
time of diagnosis and when viewed with the
current standard formula, the HALP score alone is
not a strong diagnostic marker. In clinical practice,
rather than relying on a single marker to evaluate
suspected PE, it appears that a more meaningful
and reliable approach is to consider multiple
markers representing different pathophysiological
mechanisms together.
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