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Summary: Objective: In this study, we aimed to evaluate the diagnostic value of the HALP score, serum uric acid value, and uric acid-creatinine
ratio, which are inflammatory markers, in the diagnosis of preeclampsia (PE). Materials and methods: One hundred sixty-six pregnant women
who met the inclusion and exclusion criteria were included in the study. They were divided into two groups: 81 pregnant women diagnosed
with PE (PE group) and 85 pregnant women with healthy pregnancies (control group). Demographic and obstetric stories of the groups; weeks
of pregnancy at diagnosis; hematological and biochemical parameters; hemoglobin, albumin, lymphocyte, and platelet (HALP) score and serum
uric acid-creatinine ratio (sUA/sCr); and the results of the newborns were recorded and compared between groups. Results: There was no
significant difference between the groups in terms of age, gravidity, parity, and body mass index (P values = 0.533, 0.188, 0.085, 0.915, resp.).
Mean gestational age, mean birth weight, 1*t and 5" minute Apgar scores, and mean umbilical cord pH values were lower in the PE group
compared to the control group (P values = 0.0001 for all). Percentage of NICU admissions was higher in the PE group (P = 0.0001). HALP score of
the PE group was significantly lower than the control group (2.2 vs. 3.2; P = 0.0001). Uric acid and sUA/sCr ratios were significantly higher in the PE
group compared to the control group (for uric acid, 6.2 £ 1.7 vs. 4.5 + 1.2; P = 0.0001; for sUA/sCr, 12.0 £ 4.0 vs. 9.9 = 3.1; P = 0.0001). In diagnosing
PE, serum uric acid had a sensitivity of 82.7% at values of 4.7 and above, 58% sensitivity at values of sUA/sCr ratio of 10.9 and above, and 3.7%
sensitivity at HALP score values of 6.6 and above (P values = 0.0001, 0.001, 0.001, resp.). Conclusion: In our study, we found that the HALP score
in PE was significantly lower than in healthy controls, and the uric acid value and sUA/sCr ratios were significantly higher. Diagnostic value of the
serum uric acid value and then the sUA/sCr ratio were higher in PE. However, we found that the HALP score was insufficient for diagnosing PE.
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Souhrn: Cil: V této studii jsme se zaméfili na zhodnoceni diagnostické hodnoty skére HALP, hodnoty kyseliny mocové v séru a poméru kyselina
mocova-kreatinin, coz jsou zanétlivé markery v diagnostice preeklampsie (PE). Material a metody: Do studie bylo zafazeno 166 téhotnych Zen,
které splnily kritéria pro zafazeni a vylouceni. Byly rozdéleny do dvou skupin: 81 téhotnych Zen s diagnézou PE (skupina PE) a 85 téhotnych Zzen
se zdravym téhotenstvim (kontrolni skupina). Demograficka a porodnicka historie skupin: tydny téhotenstvi pfi diagnéze; hematologické a bio-
chemické parametry; skére hemoglobinu, albuminu, lymfocytd a desticek (HALP) a pomér kyselina mocova-kreatinin v séru (sUA/sCr); a vysledky
novorozencl byly zaznamenany a porovnany mezi skupinami. Vysledky: Mezi skupinami nebyl signifikantni rozdil z hlediska véku, gravidity,
parity a indexu télesné hmotnosti (p = 0,533; 0,188; 0,085; 0,915). Primérny gestacni vék, primérna porodni hmotnost, 1. a 5. min Apgar skoére
a primérné hodnoty pH pupecniku byly nizsi ve skupiné PE ve srovnani s kontrolni skupinou (p = 0,0001 pro viechny). Procento pfijeti na NICU
bylo vy3si ve skupiné PE (p = 0,0001). Skére HALP u skupiny PE bylo vyznamné nizsi nez u kontrolni skupiny (2,2 vs. 3,2; p = 0,0001). Poméry
kyseliny mocové a sUA/sCr byly vyznamné vyssi ve skupiné PE ve srovnani s kontrolni skupinou (pro kyselinu mocovou 6,2 + 1,7 vs. 4,5 + 1,2;
p =0,0001; pro sUA/sCr 12,0 + 4,0 vs. 9,1 + 3,0; p = 0,0001). V diagnostice PE méla sérova kyselina mocova senzitivitu 82,7 % pfi hodnotach
4,7 a vyssich; 58% senzitivitu pfi hodnotach poméru sUA/sCr 10,9 a vyssich a 3,7% senzitivitu pfi hodnotach HALP skére 6,6 a vy3sich (p = 0,0001;
0,001; 0,001; v tomto pofadi). Zavér: V nasi studii jsme zjistili, ze skére HALP u PE bylo vyznamné nizsi nez u zdravych kontrol a hodnota kyseliny
mocové a poméry sUA/sCr byly vyznamné vyssi. Diagnostickd hodnota sérové hodnoty kyseliny mocové a poté pomér sUA/sCr byly vyssi u PE.
Zjistili jsme v3ak, ze skére HALP bylo pro diagnézu PE nedostatecné.
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Introduction

Preeclampsia (PE) is a hypertensive
disease that affects 2% to 5% of preg-
nancies and is associated with serious
maternal morbidity and mortality [1].
The exact cause of PE remains unclear.
It is shown in many theories that events
occurring during the placental implan-
tation and trophoblastic invasion phases
are triggers [2,3]. An excessive systemic
inflammatory response is also thought
to have an impact on pathogenesis [4].
Abnormal placentation, syncytiotroph-
oblast ischemia, and endothelial dys-
function may result from an increased
inflammatory response [5]. These acti-
vated inflammatory cells can enter vas-
cular areas with endothelial damage. As
a result, it may cause thrombotic and
metabolic disorders and increased en-
dothelial dysfunction [6].

In 2015, Chen et al. defined the hemo-
globin, albumin, lymphocyte, and plate-
let (HALP) score [7]. The HALP score,
a new score that combines the con-
cepts of inflammation and nutritional
deficiency, has been found to increase
the predictive accuracy of various can-
cer prognoses [7-9]. There is increas-
ing knowledge regarding the effects of
uric acid on the endothelium, oxidative
stress, and inflammation. It may play
a direct role in the pathogenesis of PE
by increasing inflammation, oxidative
stress, and endothelial dysfunction. The
prognostic importance of uric acid and
serum uric acid-creatinine ratio (sUA/sCr)
in the pathogenesis of PE has also been
demonstrated in various studies [10,11].
The prognostic importance of the HALP
score has been studied only in preterm
birth and hyperemesis gravidarum in
obstetrics [12,13]. However, there is no
study in the literature on the impor-
tance of this index in the diagnosis of PE,
which is caused by inflammation.

Investigating new markers for diag-
nosing PE may benefit the early diag-
nosis of patients at a high risk of PE and
the provision of more effective second-
ary prevention. Timely diagnosis and ef-

fective management of PE greatly af-
fect both maternal and fetal outcomes.
In developing countries and in pregnan-
cies with inadequate care, PE cannot be
diagnosed until major complications
occur. Practical and inexpensive new
markers may make it easier to reduce
the negative consequences of preec-
lampsia. In this study, we aimed to inves-
tigate the diagnostic value of the HALP
score, serum uric acid value, and sUA/sCr
ratio, which are inflammatory markers
and can be easily calculated with a com-
plete blood count and biochemistry pa-
rameters, in PE.

Materials and methods

Study design

This retrospective study was conducted
based on electronic records of pregnant
women included in the study between
January 2019 and August 2023 in our
hospital, which is a tertiary care center
for high-risk pregnancies. The Mersin
University Clinical Research Ethics Com-
mittee approved the study (Decision No.
2023/559), and informed consent was
obtained from all participants.

Patient selection

Inclusion criteria for this study are a sin-
gleton pregnancy after the 20" week of
gestation, meeting the diagnostic crite-
ria for PE, no complications other than
PE, and not receiving any medication be-
fore admission. After meeting the inclu-
sion criteria, patients were divided into
two groups: PE group and healthy preg-
nant women (control group). The con-
trol group consisted of healthy pregnant
women in the same period and gesta-
tional age range without any history of
obstetric pathology, autoimmune dis-
orders, or medical complications. Exclu-
sion criteria are multiple pregnancies,
rupture of membranes, infections, preg-
nancies resulting from assisted repro-
ductive techniques, smoking, alcohol or
substance use, fetal anomalies, and ad-
ditional chronic diseases such as diabe-
tes, chronic hypertension, thromboem-

bolism, thrombophilia, and a history of
liver or renal disease.

Diagnostic criteria

Gestational weeks were calculated ac-
cording to the last menstrual dates or
fetal ultrasonography measurements
in the 1%t trimester. American College
of Obstetricians and Gynecologists
(ACOG) criteria published in 2020 were
used to determine the diagnosis of
preeclampsia. For diagnosing preec-
lampsia, systolic blood pressure should
be > 140 mmHg and/or diastolic blood
pressure = 90 mmHg in two measure-
ments 4 hours (h) apart after the 20t
week of pregnancy in a woman who
has not previously had high blood pres-
sure, and various multisystem disorders
(platelet count below 100,000 x 10%liter
(L) with or without new-onset pro-
teinuria; liver enzymes should be ele-
vated to twice the upper limit of nor-
mal concentration); have unexplained
severe persistent right upper quad-
rant or epigastric pain; have renal fail-
ure (serum creatinine = 1.1 milligrams
per deciliter (mg/dL) or doubling of
serum creatinine concentration in the
absence of renal disease); have pulmo-
nary edema; or have an unexplained
new onset headache unresponsive to
acetaminophen [14].

Data and measurements

Baseline data collected for analysis from
electronic medical records included
age and obstetric histories; body mass
index (BMI); gestational age at diag-
nosis; hemoglobin, hematocrit, leuko-
cyte, neutrophil, lymphocyte, mono-
cyte, and platelet counts; mean platelet
volume (MPV), platecrit (PCT), alanine
aminotransferase (ALT), aspartate ami-
notransferase (AST), lactate dehydro-
genase (LDH), creatinine, albumin, and
uric acid levels; HALP score and sUA/sCr
ratio; spot urine proteinuria levels; and
birth weights of the newborns, 1%t and
5% minute Apgar scores, fetal umbili-
cal cord pH value, and admission to the
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neonatal intensive care unit (NICU) were
recorded. The formula hemoglobin X al-
bumin x lymphocyte/platelet was used
to calculate the HALP score [7]. No med-
ication was administered before labo-
ratory data were taken for evaluation.
These data for the study and control
groups were obtained from hospital re-
cords and are laboratory data for the
gestational age at diagnosis. Com-
plete blood count parameters were de-
termined using ADVIA 2120i (Siemens
Healthcare), and biochemical parame-
ters were determined using Beckman
Coulter AU680 and AU480 devices.

Statistical analysis

It was carried out using SPSS version 26.
Continuous variables were tested for
normality using Kolmogorov-Smirnov,
Shapiro-Wilk tests, and histograms. In-
dependent sample t-test was used to
compare variables with a normal dis-
tribution between two groups, and
a Mann-Whitney U test was used to
compare variables that were not nor-
mally distributed between two groups.
Data are presented as mean + standard
deviation (SD) for normally distributed
variables and median (Min.-Max.) for
non-normally distributed variables. Cat-
egorical variables were compared using
the Chi-square test or Fisher's exact test,
as appropriate. Data are presented as
frequency (percentage) for categorical
variables. Receiver operating character-
istic (ROC) analysis was performed to
evaluate the diagnostic performance of
the parameters used for preeclampsia
diagnosis. For each parameter, the op-
timal cutoff point, sensitivity, specific-
ity, and area under the curve (AUC) with
a 95% confidence interval (Cl) were cal-
culated. P value of less than 0.05 was
considered statistically significant.

Results

According to the inclusion and exclusion
criteria, 166 pregnant women were in-
cluded in the study. The PE group con-
sisted of 81 pregnant women, and the

Tab. 1. Comparison of demographic, clinical characteristics and neonatal

outcomes between groups.

Tab. 1. Porovnani demografickych, klinickych charakteristik a neonatalnich

vysledkl mezi skupinami.
PE group (N =81)

Age (year) 299+73
Gravidity 2(1-10)
Parity 1(0-9)
BMI (kg/m?) 26.4+4.5
Gestational week 342+32
Birth weight (g) 2,182.5 + 844.9
Apgar 1°* min 6.2+20
Apgar 5" min 8.0+ 1.6
Umbilical cord pH 7.25+0.12
NICU admission 63 (77.8%)

Control group (N = 85) P value
29.2+64 0.533*
2 (1-5) 0.188**
1(0-4) 0.085%**
26343 0.915*
375+£1.9 0.0001*
2,993.7+£572.4 0.0001*
74+12 0.0001*
8.9+0.8 0.0001*
7.33£0.54 0.0001*
25 (29.4%) 0.0001%**

BMI - body mass index, N — number, NICU - neonatal intensive care unit
*Independent T-test, **Mann-Whitney U test, ***Chi-square test.
A value of P < 0.05 is significant. Bold P values indicate statistically significant.

control group consisted of 85 preg-
nant women. Comparing demographic
and clinical characteristics and neona-
tal outcomes between groups (Tab. 1),
it was found that there was no signifi-
cant difference between the two groups
in terms of age, gravidity, parity, and BMI
(P values=0.533,0.188,0.085,and 0.915,
resp.). These findings indicate that age,
gravidity, parity, and BMI are not asso-
ciated with the development of PE in this
study population. We observed that the
PE group had significantly worse neona-
tal outcomes compared to the control
group. While the mean gestational week
of the PE group was 34.2 + 3.2 weeks, the
mean gestational week of the control
group was 37.5 £ 1.9 weeks (P = 0.0001).
While the mean birth weight of the PE
group was 2,182.5 + 844.9 grams (g), the
mean birth weight of the control group
was 2,993.7 £ 572.4g (P = 0.0001). While
the mean Apgar score of the PE group
at the 1° minute (min) was 6.2 + 2.0, the
mean Apgar score of the control group
at the 1 min was 7.4 = 1.2 (P = 0.0001).
While the average Apgar score of the PE
group at the 5" min was 8.0 + 1.6, the av-
erage Apgar score of the control group
at the 5™ min was 8.9 + 0.8 (P = 0.0001).

While the mean umbilical cord pH value
of the PE group was 7.25 + 0.12, the
mean umbilical cord pH value of the con-
trol group was 7.33 + 0.54 (P = 0.0001).
While the NICU admission percentage
of the PE group was 77.8%, the control
group's NICU admission percentage was
29.4% (P = 0.0001). These findings indi-
cate that PE is associated with significant
adverse effects on neonatal health, such
as premature birth.

Tab. 2 shows that there were sig-
nificant differences between the two
groups in most of the parameters except
hemoglobin, hematocrit, leukocyte,
neutrophil, and MPV (P values = 0.725,
0.822,0.213,0.649, and 0.515, resp.). The
results show that the platelet, mono-
cyte, lymphocyte, PCT, creatinine, al-
bumin, and HALP score values of the
PE group were significantly lower than
those of the control group. While the me-
dian platelet count of the PE group was
202,000 x 10%/microliter (ul) (13,400-
473,000), the median platelet count of
the control group was 217,000 x 103/ul
(122,000-439,000) (P = 0.012). The mean
monocyte count of the PE group was
0.590 £ 0.351 x 10%/ul, while the mean
monocyte count of the control group
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Tab. 2. Comparison of haematological and biochemical parameters between

groups.

Tab. 2. Porovnani hematologickych a biochemickych parametri mezi

skupinami.

Hemoglobin (g/dL)
Hematocrit (%)
Leukocytes (x 10%/uL)
Platelets (x 103/uL)
Neutrophil (x 10%/pL)
Monocytes (x 10%/pL)
Lymphocytes (x 10%/uL)
Platecrit (%)

MPV (fL)

Uric acid (U/L)
Creatinine (mg/dL)
LDH (U/L)

AST (U/L)

ALT (U/L)

Albumin (g/dL)
Proteinuria

HALP score

sUA/sCr ratio

PE group (N =81)

10.8+1.6
314+43

10.330 (0.942-42.950)
202.000 (13.400-473.000) 217.000 (122.000-439.000)
8.200 (1.960-38.260)

0.590 £ 0.351
1.628 + 0.584
0.22(0.01-0.51)
11.2+£1.2
6.2+1.7
0.6+0.2
258 (156-1,971)
24 (6-1,572)
17 (4-684)
26+04
2(0-4)

2.2 (0.4-9.8)
12.0+4.0

Control group (N = 85) P value
10.7£1.3 0.725*
31.5+34 0.822*

11.850 (4.710-34.270) 0.213%**
0.012%**
8.800 (2.970-28.330) 0.649%*
0.817 £ 0.394 0.0001*
2.099 + 0.798 0.0001*
0.26 (0.12-0.51) 0.004**
11.1£0.9 0.515*
45+1.2 0.0001*
0.5%0.1 0.009*
207 (105-364) 0.0001**
18 (5-339) 0.0001**
13 (3-592) 0.006**
3.7+£05 0.0001*
0(0-2) 0.0001**
3.2(1.3-9.6) 0.0001**
9.9+3.1 0.0001*

ALT - alanine aminotransferase, AST — aspartate aminotransferase, HALP — hemoglobin,
albumin, lymphocyte, and platelet, LDH - lactate dehydrogenase, MPV — mean platelet
volume, N — number, SUA/sCr — serum uric acid-creatinine ratio

*Independent T-test, **Mann-Whitney U test.
A value of P < 0.05 is significant. Bold P values indicate statistically significant.

was 0.817 = 0.394 x 10%/ul (P = 0.0001).
The mean lymphocyte count of the PE
group was 1.628 + 0.584 x 10°%/ul, while
the mean lymphocyte count of the con-
trol group was 2.099 + 0.798 x 10%/ul
(P = 0.0001). The mean PCT value of
the PE group was 0.22% (0.01-0.51),
while the mean PCT value of the control

group was 0.26% (0.12-0.51) (P = 0.004).
While the mean creatinine level of the
PE group was 0.6 + 0.2 mg/dL, the mean
creatinine level of the control group
was 0.5 = 0.1 mg/dL (P = 0.009). While
the mean albumin level of the PE group
was 2.6 + 0.4 grams per deciliter (g/dL),
the mean albumin level of the control

group was 3.7 £ 0.5g/dL (P = 0.0001).
While the median HALP score of the
PE group was 2.2 (0.4-9.8), the median
HALP score of the control group was
3.2 (1.3-9.6) (P = 0.0001). The results
show that uric acid, sUA/sCr ratio, LDH,
AST, ALT, and proteinuria values in the
PE group were significantly higher com-
pared to the control group. While the
mean uric acid level in the PE group was
6.2 £ 1.7mg/dL, the mean uric acid level
in the control group was 4.5 + 1.2mg/dL
(P =0.0001). The mean sUA/sCr ratio of
the PE group was 12.0 £ 4.0, while the
mean sUA/sCr ratio of the control group
was 9.9 + 3.1 (P = 0.0001). While the
median LDH level of the PE group was
258 U/L (156-1,971), the median LDH
level of the control group was 207 U/L
(105-364) (P = 0.0001). While the me-
dian AST level of the PE group was
24 U/L (6-1,572), the median AST level
of the control group was 18 U/L (5-339)
(P =0.0001). While the median ALT level
of the PE group was 17 U/L (4-684), the
median ALT level of the control group
was 13 U/L (3-592) (P = 0.006). While the
median proteinuria level of the PE group
was 2+ (0-4), the median proteinuria
level of the control group was 0 (0-2)
(P =0.0001). These findings indicate that
PE is associated with significant changes
in hematological and biochemical pa-
rameters, reflecting systemic inflamma-
tory responses, endothelial dysfunction,
oxidative stress, and organ damage.
Tab. 3 shows the results of the ROC
analysis for the four parameters used to
diagnose PE (Fig. 1). It shows that uric

Tab. 3. Determination of the diagnostic value of uric acid, creatinine, sUA/sCr ratio and HALP score in preeclampsia.
Tab. 3. Stanoveni diagnostické hodnoty kyseliny mocové, kreatininu, poméru sUA/sCr a skére HALP u preeklampsie.

Cut-off
Uric acid 4.7
Creatinine 0.47
sUA/sCr ratio 10.9
HALP score 6.6

Sensitivity (%) Specificity (%) AUC (Cl 95%) P value
82.7 67.0 0.812 (0.748-0.877) 0.0001
66.6 57.6 0.632 (0.548-0.717) 0.003
58.0 69.4 0.666 (0.584-0.748) 0.001
3.7 95.2 0.285 (0.207-0.362) 0.001

AUC - area under the curve, Cl - confidence interval, HALP — hemoglobin, albumin, lymphocyte, and platelet, sUA/sCr — serum uric acid-crea-

tinine ratio

A value of P < 0.05 is significant. Bold P values indicate statistically significant.
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acid has the highest AUC value (0.812),
followed by sUA/sCr ratio (0.666), creati-
nine (0.632), and HALP score (0.285).
All parameters had a significant P value
(0 < 0.05). However, only uric acid had
high sensitivity (82.7%) and specific-
ity (67%) at the optimal cut-off point
(4.7 mg/dL), suggesting that it was the
most accurate parameter among the
parameters examined for the diagnosis
of PE. Other parameters had either low
sensitivity or low specificity, indicating
a high rate of false positives or false neg-
atives. These results suggest that uric
acid is a useful biomarker for preeclamp-
sia and can be used as a screening tool
or as an aid for clinical diagnosis. Other
parameters may have value in combina-
tion with uric acid or other clinical fac-
tors but are not reliable enough to be
used alone.

Discussion
PE remains the most common cause of
maternal and fetal morbidity and death.
Although some factors causing PE are
known, the etiopathogenesis is not fully
known. New research is also being con-
ducted on this subject. It is known that
inflammation causes the emergence
of many diseases. Preeclampsia is also
thought to be an inflammatory and an-
tiangiogenetic condition [15,16]. Serum
uric acid value, sUA/sCr ratio, and HALP
score, a new marker, are inflammatory
markers that can be easily accessed and
provide results. This study is the first to
investigate the HALP score in PE. In our
study, we found that the HALP score was
significantly lower and the uric acid and
sUA/sCr ratio were significantly higher
in PE compared to healthy controls. We
observed that the serum uric acid value
and, subsequently, the sUA/sCr ratio had
a higher diagnostic value in PE. How-
ever, we found that the HALP score has
insufficient diagnostic value for the
diagnosis of PE.

Pregnancy is a successful semi-allo-
graft reaction [17]. The balance between
inflammatory and immune responses

sensitivity

ROC curve

0.0 0.2 0.4

0.6 0.8 1.0

specificity

diagonal segments are produced by ties

source of the curve

== Uricacid === creatinine

= sUA/sCr

=== HALP score reference line

HALP - hemoglobin, albumin, lymphocyte, and platelet, ROC - receiver operating charac-
teristic, SUA/sCr — serum uric acid-creatinine ratio

Fig. 1. ROC analysis of uric acid and creatinine values, sUA/sCr ratio and HALP
score for the diagnostic value of preeclampsia.

Obr. 1. ROC analyza hodnot kyseliny mocové a kreatininu, pomér sUA/sCr a skore
HALP pro diagnostickou hodnotu preeklampsie.

is very important in maintaining preg-
nancy. Blastocyst implantation, troph-
oblast cell proliferation and differentia-
tion, and placental development occur
by maintaining this balance [17]. In PE,
this balance is eliminated and an overac-
tive inflammatory response occurs [18].
An increased inflammatory response
causes endothelial dysfunction, which
is thought to be the main cause of the
pathogenesis of PE [19]. When the in-
flammatory response increases, inflam-

matory cells accumulate in the vascular
space, and vascular functions are im-
paired [20]. The result is accompanied
by high serum levels of inflammatory
parameters [21].

The HALP score, which consists of
a combination of hemoglobin, albu-
min, platelet, and lymphocyte counts,
has been frequently used in recent years
to predict various types of cancer and
strokes [22]. This newly discovered score
is an important biomarker that indi-
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cates nutritional status and level of sys-
temic inflammation [23]. Its diagnostic
and prognostic value has also been in-
vestigated in several studies in obstet-
rics and gynecology. A study found that
the HALP score was associated with re-
currence in endometrial cancer pa-
tients. They observed that in these pa-
tients, those with lower HALP scores had
a worse prognosis [24]. In a prospec-
tive study of Njoku et al. conducted on
439 endometrial cancer patients, it was
shown that the HALP score was not as-
sociated with cancer-specific or relapse-
free survival [25]. A study investigating
the optimal HALP score value to predict
cervical cancer recurrence found that
survival was lower at low HALP scores,
but the predictive value of the HALP
score used alone to predict cervical can-
cer recurrence was unclear [26]. In an-
other study, it was observed that a low
HALP score was associated with a higher
stage and tumor size in advanced cervi-
cal cancer [27]. In a study investigating
the diagnostic value of the HALP score
in preterm births, it was found that the
HALP score was significantly lower in the
preterm birth group. They stated that
a HALP score above 24 has a significant
diagnostic value for preterm birth, but
even if it has statistical significance, it
has a weak diagnostic value [12]. In the
study of Bayram et al., it was observed
that the HALP score had a significant ef-
fect on hyperemesis gravidarum. They
found that each 1-unit decrease in the
HALP score could increase the presence
of hyperemesis gravidarum by 2.16-fold
and that a HALP score of 3.5 or lower
could predict the presence of hyperem-
esis gravidarum with 78.1% sensitivity
and 77.6% specificity [13].

Although the HALP score is shown to
be a negative prognostic factor in many
clinical cases, it is not known how it af-
fects the prognosis of PE. To explain this,
we can analyze the four components of
the HALP score. The inflammatory con-
dition reduces the life of the erythro-
cytes, suppresses bone marrow activity,

and causes a decrease in hemoglobin
concentration [12]. PE is also known
to be an inflammatory condition, and
studies have shown an increased inci-
dence of anemia in pre-eclamptic preg-
nancies [28]. Serum total proteins and
their levels indicate inflammation and
nutritional status. It is accepted that the
serum albumin level is a strong indica-
tor of disease severity in pregnancy-in-
duced hypertension and is a valuable
measure in predicting disease sever-
ity and pregnancy outcomes [29]. Lym-
phocytes are one of the most impor-
tant members of the immune system
and an important indicator of inflam-
mation [30]. It is believed there is an
agent of inflammation in platelets [31],
and thrombotic changes are among the
most important indicators of organ re-
tention in PE. Therefore, a lower HALP
score consisting of hemoglobin x albu-
min X lymphocytes/platelets may be re-
lated to the pathogenesis of PE. In our
study, we concluded that a low HALP
score is associated with PE. However, we
found that although it is an inflamma-
tory marker, it does not reach sufficient
diagnostic value on its own. This result
may have been caused by the fact that
the severity of the inflammation occur-
ring in PE is not fully known or that the
inflammation may intensify in a later
period.

Serum uric acid is the end product of
purine catabolism and has been impli-
cated in the development of PE since
1925 [32]. Hyperuricemia resulting from
increased activity of xanthine oxidase
produces reactive oxygen species [33].
The resulting oxidative stress and in-
flammation trigger endothelial and
vascular dysfunction [34]. This patho-
genetic mechanism may have an impor-
tant role in the development and sever-
ity of PE. In the study of Ibrahimi et al.,
they stated that there were higher uric
acid levels in PE and that they had ex-
cellent prognostic value in the develop-
ment of PE with a sensitivity of 96.6 and
a specificity of 48.8% [35]. The sUA/sCR

ratio in PE has recently been investi-
gated and suggested as a better marker
than uric acid alone [36]. One study
found a higher sUA/sCR rate in preec-
lamptic pregnant women than in nor-
motensive women [37]. Another study
found that the sUA/sCr ratio was signif-
icantly higher in PE women compared
to hypertensive but non-PE, and normo-
tensive women [38]. In the same study,
a higher sUA/sCr ratio in the 3™ trimester
was significantly associated with an in-
creased likelihood of developing PE and
was associated with an increased like-
lihood of poor neonatal outcomes, in-
cluding low birth weight, NICU need,
and neonatal death [38]. In our study, we
evaluated uric acid and sUA/sCr ratio in
PE patients and tested their diagnostic
power. We found that uric acid and
sUA/sCr ratio were significantly higher in
the PE group than in healthy controls. We
found that there was an 82.7% sensitiv-
ity for serum uric acid values of 4.7 and
above and a 58% sensitivity for the
sUA/sCr ratio of 10.9 and above in PE.We
think that uric acid, in particular, has high
diagnostic power and that these two
biomarkers may be useful in the diag-
nosis of PE.

Limitations of our study: This was
aretrospective study conducted in a sin-
gle center. Therefore, the results may not
be generalizable to other populations.
An important feature of the study is that
it was conducted in a center where ter-
tiary and high-risk pregnancies are fol-
lowed, and data from a single laboratory
were used. Other strengths are the mul-
titude of study variables, application of
standard protocols for all patients, and
homogeneity of the study groups.

Conclusion

Considering that inflammation is an im-
portant factor in the development of PE,
evaluation of inflammatory markers may
benefit early diagnosis. Since the HALP
score, serum uric acid value, and sUA/sCr
ratio are easily accessible and calculated
markers, their evaluation in preeclamp-
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tic patients can guide appropriate fol-
low-up and treatment. We think that the
serum uric acid value and sUA/sCr ratio
may help in the diagnosis when used
together with other biochemical pa-
rameters. However, it may be useful to
conduct prospective studies with a suffi-
cient sample size to determine the exact
threshold values of the HALP score,
which can predict pregnancy complica-
tions with high sensitivity and specificity
in preeclamptic patients.
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