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Are the serum delta neutrophil index and 
systemic inflammatory index useful as predictive 
parameters for preeclampsia and HELLP 
syndrome?
Jsou sérový neutrofilní delta index a systémový zánětlivý index užitečné 
jako prediktivní parametry preeklampsie a HELLP syndromu?
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Summary: Objective: We aimed to determine whether the serum delta neutrophil index and other systemic inflammatory index parameters can 
have an auxiliary effect in the dia gnosis when used with other bio chemical markers in preeclampsia and HELLP syndrome and to determine the 
role of inflammation in the pathogenesis of these diseases. Materials and methods: 121 pregnant women who met the inclusion and exclusion 
criteria were included in the study. 52 pregnant women dia gnosed with preeclampsia and 19 pregnant women dia gnosed with HELLP syndrome 
were included in the study group, and 50 healthy pregnant women were included in the control group. Demographic data, hematological and 
bio chemical parameters, and inflammatory markers (serum delta neutrophil index – DNI – and systemic inflammatory index parameters) of the 
groups were recorded and compared between groups. Results: In terms of neutrophil lymphocyte ratio, platelet lymphocyte ratio, and DNI, the 
HELLP group was different from both groups. The control and preeclampsia groups were similar. In terms of monocyte-to-lymphocyte ratio, the 
preeclampsia group was different from both groups. The control and HELLP groups were similar. In terms of the systemic inflammatory index, 
all groups were similar. Conclusion: In our study, we found that when maternal serum DNI values are used together with other bio chemical 
parameters, it can help in the dia gnosis of preeclampsia and HELLP syndrome, and inflammation may play a role in the pathogenesis of these 
diseases.
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Souhrn: Cíl: Naším cílem bylo zjistit, zda sérový delta index neutrofilů a další parametry systémového zánětlivého indexu mohou mít při použití 
s  jinými bio chemickými markery u preeklampsie a HELLP syndromu pomocný účinek v dia gnostice a určit roli zánětu v patogenezi těchto 
onemocnění. Materiál a metody: Do studie bylo zahrnuto 121 těhotných žen, které splnily kritéria pro zařazení a vyloučení. Do sledované 
skupiny bylo zařazeno 52 těhotných s dia gnostikovanou preeklampsií, 19 těhotných s dia gnostikovaným HELLP syndromem a do kontrolní 
skupiny 50 zdravých těhotných žen. Demografické údaje, hematologické a bio chemické parametry a zánětlivé markery (sérový neutrofilní 
delta index – DNI – a systémové parametry zánětlivého indexu) skupin byly zaznamenány a porovnány mezi skupinami. Výsledky: Z hlediska 
poměru neutrofilních lymfocytů, poměru lymfocytů trombocytů a DNI byla skupina HELLP odlišná od obou skupin. Kontrolní skupina a skupina 
s preeklampsií byly podobné. Z hlediska poměru monocytů k lymfocytům byla skupina preeklampsie odlišná od obou skupin. Kontrolní a HELLP 
skupiny byly podobné. Z hlediska indexu systémového zánětu byly všechny skupiny podobné. Závěr: V naší studii jsme zjistili, že využití DNI 
v mateřském séru spolu s dalšími bio chemickými parametry může pomoci v dia gnostice preeklampsie a HELLP syndromu a zánět může hrát roli 
v patogenezi těchto onemocnění.

Klíčová slova: neutrofilní delta index – HELLP syndrom – preeklampsie – systémový zánětlivý index
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sisted of healthy pregnant women 
whose gestational ages were matched, 
without obstetric pathology, any ma-
ternal medical complication, or autoim-
mune disorder history during the same 
period. Exclusion criteria are chronic ad-
ditional diseases such as diabetes melli-
tus, chronic hypertension, thromboem-
bolism, thrombophilia, hepatic or renal 
disease history, multiple pregnancy, 
membrane rupture, presence of any in-
fection, pregnancies with assisted re-
productive techniques, and presence of 
a fetal anomaly.

Basic data collected for analysis from 
electronic medical records include age 
and obstetric history, hemoglobin, he-
matocrit, leukocytes, neutrophils, lym-
phocytes, monocytes, and platelet 
counts; mean platelet volume (MPV); 
plateletcrit (PCT); alanine aminotrans-
ferase (ALT); aspartate aminotransferase 
(AST); lactate dehydrogenase (LDH); 
uric acid levels; DNI; SII; platelet lym-
phocyte ratio (PLR); monocyte lympho-
cyte ratio (MLR); neutrophil lymphocyte 
ratio (NLR); proteinuria results; week 
of birth; birth weights of newborns; 
1st  and 5th min Apgar scores; and ges-
tational weeks were calculated accord-
ing to the last menstrual period or, for 
those who did not know the last men-
strual period, according to fetal ultra-
sonography measurements in the first 
trimester. The data at the dia gnosed ges-
tational week were recorded. The dia g-
nosis of preeclampsia and HELLP syn-
drome was accepted according to the 
criteria of the American College of Ob-
stetricians and Gynecologists (ACOG), 
which was reported in 2020  [12]. For 
the dia gnosis of preeclampsia, systolic 
blood pressure  ≥  140  mmHg and/ or 
diastolic blood pressure  ≥  90  mmHg 
in two measurements 4  h apart after 
the 20th gestational week in a  woman 
without pre-existing hypertension and 
various multisystem disorders (plate-
let count less than 100,000 × 109/ L with 
or without new-onset proteinuria; ele-
vation of liver enzymes up to twice the  

Timely termination of pregnancy is the 
only treatment, so early dia gnosis and 
follow-up are important. Although en-
dothelial dysfunction and increased vas-
cular resistance have been proven in 
preeclampsia, a direct relationship with 
inflammation has not been proven. DNI 
and other SII parameters, which are new 
inflammatory markers, are low-cost, eas-
ily accessible, and easily calculated with 
routine blood tests. There are few studies 
in the literature about the effects of 
these parameters on the dia gnosis and 
prognosis of preeclampsia. However, 
there are no studies on the more serious 
form of the disease, HELLP syndrome 
(hemolysis, elevated liver enzymes, and 
low platelet count syndrome). The chal-
lenge of managing these diseases re-
mains, and more research is also needed. 
A clear understanding of the pathogen-
esis and targeted therapy is important 
for the follow-up and treatment of these 
diseases. Our aim in this study was to 
evaluate the systemic inflammatory re-
sponse in preeclampsia and HELLP syn-
drome and to determine the effect of SII 
and a new marker, DNI, in the dia gnosis 
of these diseases.

Materials and methods
Study design
This retrospective case-control study 
was conducted based on the electronic 
records of pregnant women dia gnosed 
with preeclampsia and HELLP syn-
drome between January 2017 and De-
cember 2022  in our hospital, which is 
a tertiary care center for high-risk preg-
nancies. The Mersin University Clinical 
Research Ethics Committee approved 
the study (Decision No. 2023/ 39) and in-
formed consent was obtained from all 
participants.

Patient selection
Two separate study groups were dia g-
nosed with preeclampsia or HELLP syn-
drome, and pregnant women without 
these dia gnoses were considered the 
control group. The control group con-

Introduction
Hypertensive disorders of pregnancy 
(HDP) are an important cause of mater-
nal and perinatal morbidity and mortal-
ity. HDP can be seen in approximately 
10% of all pregnancies and can occur at 
any time of pregnancy [1].

Many factors are considered in the 
pathogenesis of HDP. The exact etiolog-
ical factor is still unclear. Nulliparity, ma-
ternal age, insulin resistance, subclinical 
infections, a  calcium-poor diet, meta-
bolic syndrome, genetic predisposition, 
or immune factors alone or together in-
crease the risk of HDP [2].

The pathogenesis of preeclampsia and 
HELLP syndrome is not fully understood. 
It is thought that excessive systemic in-
flammatory responses may play a role in 
the pathogenesis  [3]. The products re-
sulting from an increased inflammatory 
response may cause abnormal placenta-
tion, syncytiotrophoblast ischemia, and 
endothelial dysfunction [4]. These acti-
vated inflammatory cells can invade vas-
cular areas with endothelial damage. As 
a result, it may contribute to increased 
endothelial dysfunction and thrombotic 
and metabolic disorders [5].

The serum delta neutrophil index 
(DNI), a  new inflammatory marker, re-
flects the ratio of circulating immature 
granulocytes to the total neutrophil 
count in cases of infection and inflamma-
tion [6]. Systemic inflammatory cell indi-
ces are derived from peripheral blood 
cells and can be easily measured. For this 
reason, many studies have been carried 
out on this subject in recent years. Many 
obstetric conditions such as gestational 
diabetes, preterm premature rupture 
of membranes (PPROM), preterm birth, 
hyperemesis gravidarum, cesarean scar 
pregnancies, and intrahepatic cholesta-
sis of pregnancy have been associated 
with inflammation  [7–11]. The role of 
these systemic inflammatory indices (SII) 
in the dia gnosis and prognosis assess-
ment of HDP is not clear.

Preeclampsia and HELLP syndrome 
are progressive and unpredictable. 
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tion assayed in the MPO channel by the 
cytochemical reaction) + (leukocyte sub-
fraction assayed using the nuclear lob-
ularity channel by reflected light beam 
measurements)  [11]. SII was calculated 
and recorded with the formula (neu-
trophil × platelet × lymphocyte). Com-
plete blood count parameters were de-
termined using ADVIA 2120i (Siemens 
Healthcare), and bio chemical parame-
ters were determined using Beckman 
Coulter AU680 and AU480 devices.

Statistical analysis
Statistical Package for the Social Sciences 
(Version 22, SPSS Inc., Chicago, IL, USA) 

nant women who apply to our hospi-
tal for delivery. These data for the study 
and control groups were obtained from 
hospital records. The serum DNI value is 
obtained using an automated cell ana-
lyzer and is routinely calculated within 
the hemogram parameters in our hos-
pital. This system is a  flow cytometry-
based hematologic analyzer that uses 
two independent WBC counting meth-
ods: a myeloperoxidase (MPO) channel 
and a  lobularity/ nuclear density chan-
nel. DNI is an inflammatory marker cal-
culated by a flow cytometry-based he-
matological analyzer using the following 
formula: DNI (%)  =  (leukocyte subfrac-

upper limit of normal concentration; un-
explained severe persistent right upper 
quadrant or epigastric pain; serum 
creatinine  ≥  1.1 mg/ dL or doubling of 
serum creatinine concentration in the 
absence of kidney disease; pulmonary 
edema; or unexplained new-onset head-
ache unresponsive to acetaminophen) 
were used  [12]. For the dia gnosis of 
HELLP syndrome, increased LDH val-
ues, AST and ALT values increased more 
than twice the upper limit of the nor-
mal range, and platelet count was less 
than 100,000  ×  109/ L  [12]. Hemogram, 
bio chemistry, and full urinalysis tests 
are requested and recorded for all preg-

Tab. 1. Comparison of sociodemographic, laboratory and neonatal characteristics of the groups.
Tab. 1. Srovnání sociodemografických, laboratorních a neonatálních charakteristik skupin.

Control
(N = 50)

mean ± SD

Preeclampsia
(N = 52)

mean ± SD

HELLP
(N = 19)

mean ± SD
P-value P-value

1 vs. 2, 1 vs. 3, 2 vs. 3

Age (year) 30.14 ± 6.94 30.03 ± 7.27 29.21 ± 7.89 0.887*

Hemoglobin (g/dL) 10.5 ± 1.3 11.3 ± 1.5 11.1 ± 2.5 0.045* 0.046, 0.476, 1.00***

Hematocrit (%) 31.3 ± 3.5 32.8 ± 4.2 32.2 ± 6.3 0.227*

Leukocytes (× 103/μL) 12.4704 ± 5.2197 11.1923 ± 5.4918 14.1253 ± 6.5536 0.0001* 0.372, 0.001, 0.001***

Neutrophil (× 103/μL) 8.875 ± 4.587 8.642 ± 5.308 12.103 ± 5.222 0.009* 1.00, 0.009, 0.019***

Monocytes (× 103/μL) 0.774 ± 0.394 0.586 ± 0.380 0.672 ± 0.287 0.043* 0.037, 0.938, 1.00***

Lymphocytes (× 103/μL) 2.056 ± 0.822 2.071 ± 1.279 1.611 ± 0.580 0.209*

Platecrit (%) 0.24 ± 0.06 0.23 ± 0.07 0.15 ± 0.10 0.0001* 1.00, 0.001, 0.001***

MPV (fL) 11.0 ± 0.9 11.1 ± 1.2 11.3 ± 1.3 0.522*

Uric acid (U/L) 4.6 ± 1.3 5.7 ± 1.4 6.7 ± 1.9 0.0001* 0.0001, 0.0001, 0.059***

median (min–max) median (min–max) median (min–max)

Gravidity 2 (1–5) 2 (1–9) 1 (1–10) 0.041** 0.353, 0.046, 0.597****

Parity 1 (0–3) 1 (0–5) 0 (0–9) 0.016** 0.218, 0.018, 0.450****

Platelets (× 103/μL) 216.000
(122.000–439.000)

208.000
(100.000–413.000)

111.000
(13.400–473.000) 0.0001** 1.00, 0.001, 0.001****

AST (U/L) 19.6 (6–339) 19.2 (6–401) 113.0 (15–1,572) 0.0001** 1.00, 0.001, 0.001****

ALT (U/L) 11.9 (3–592) 12.6 (4–141) 93.0 (8–684) 0.0001** 1.00, 0.001, 0.001****

LDH (U/L) 207.5 (3–364) 249.0 (156–1,478) 433.0 (168–1,971) 0.0001** 0.004, 0.001, 0.003****

Proteinuria 0 (0–2) 2 (0–4) 2 (0–4) 0.0001** 0.001, 0.001, 1.00****

Gestational week 38.1 (31.1–41.0) 36.0 (24.4–40.3) 32.1 (24.2–38.2) 0.0001** 0.0001, 0.0001, 0.016****

Birth weight 3,052 (1,300–3,880) 2,550 (600–4,720) 1,530 (550–3,350) 0.0001** 0.0001, 0.0001, 0.016****

Apgar 1st min 8 (3–9) 7 (4–9) 6 (0–9) 0.0001** 0.064, 0.0001, 1.00****

Apgar 5st min 9 (6–10) 9 (6–10) 7 (0–10) 0.0001** 0.093, 0.0001, 0.005****

N – number, SD – standard deviation is significant at the P < 0.05 level.
*One Way ANOVA Test, **Kruskal Wallis Test, ***Post-hoc Bonferroni Test, ****Bonferroni-corrected Mann-Whitney U-Test.
Bold P-values indicate statistically significant.
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lower in the preeclampsia group, and 
there was a statistically significant differ-
ence when compared with other groups 
(P < 0.05). MLR was similar in the control 
and HELLP groups (P > 0.05). It was ob-
served that PLR was lower in the HELLP 
group, and there was a statistically sig-
nificant difference when compared with 
other groups (P < 0.05). PLR was similar 
in the control and preeclampsia groups 
(P > 0.05). It was observed that DNI was 
higher in the HELLP group, and there was 
a statistically significant difference when 
compared with other groups (P < 0.05). 
It was determined that the preeclampsia 
group had a higher DNI value compared 
to the control group, but the difference 
was not significant (P > 0.05). All groups 
were similar in terms of SII (P > 0.05).

In the correlation of inflammatory pa-
rameters (Tab. 3), NLR and PLR were mod-
erately positively correlated (R  =  0.444; 
P < 0.001). MLR has a weak positive cor-
relation with NLR (R = 0.439; P < 0.001), 
but not significantly with PLR. DNI has 
a moderate positive correlation with NLR 
(R = 0.535; P < 0.001) and a weak positive 
correlation with SII (R = 0.281; P = 0.002). 
SII has a  strong positive correlation 
with NLR (R = 0.781; P < 0.001) and PLR 
(R = 0.778; P < 0.001) and a moderately 
positive correlation with DNI (R = 0.281; 
P = 0.002).

In determining the cut-off for DNI 
in preeclampsia and HELLP syndrome 
(Fig. 1, Tab. 4), the optimal cut-off value is 

the HELLP group and the control group 
in terms of gravida, parity, and 1st minute 
Apgar score (P < 0.05), but there was no 
significant difference between the other 
groups (P  >  0.05). There was a  statisti-
cally significant difference between the 
HELLP group and the other two groups 
in terms of platelet, leukocyte, neutro-
phil, PCT, AST, ALT values, and 5th min-
ute Apgar score (P < 0.05); there was no 
significant difference between the con-
trol and preeclampsia groups (P > 0.05). 
There was a statistically significant dif-
ference between all groups in terms of 
LDH value, gestational week, and birth 
weight (P  <  0.05). The difference be-
tween the control group and the preec-
lampsia and HELLP groups in terms of 
proteinuria and uric acid values was sta-
tistically significant (P < 0.05), but no sig-
nificant difference was found between 
the preeclampsia and HELLP groups 
(P > 0.05). There was a statistically signifi-
cant difference between the preeclamp-
sia and control groups in terms of hemo-
globin and monocyte values (P < 0.05), 
but there was no significant difference 
between the other groups (P > 0.05).

In the comparison of the systemic in-
flammatory parameters of the groups 
(Tab.  2), NLR was higher in the HELLP 
group, and there was a statistically sig-
nificant difference when compared with 
other groups (P < 0.05). NLR was similar 
in the control and preeclampsia groups 
(P > 0.05). It was observed that MLR was 

was used to analyze the data. Kolmogo-
rov-Smirnov Test, Shapiro-Wilk Test and 
histograms were used to evaluate the 
normality of distributions. In the analy-
sis of the data, the mean and standard 
deviation, median, minimum, and max-
imum values of the features were used 
while performing continuous data sta-
tistics. One Way ANOVA and Kruskal Wal-
lis Test statistics were used to compare 
the means of three independent groups. 
If there was a  difference between the 
means in group measurements, pair-
wise comparisons were evaluated with 
the Bonferroni corrected Mann-Whitney 
U-Test and Post-hoc Bonferroni Test. The 
relationship of inflammatory parame-
ters with each other was evaluated with 
the Pearson's correlation. Receiver oper-
ating characteristic (ROC) analysis was 
performed to evaluate the predictive 
value of the DNI for the development of 
preeclampsia and HELLP syndrome. The 
statistical significance level of the data 
was taken as P < 0.05.

Results
121 pregnant women who met the in-
clusion and exclusion criteria were in-
cluded in the study. In the comparison 
of sociodemographic, laboratory, and 
neonatal characteristics of the groups 
(Tab. 1), maternal age, hematocrit, lym-
phocytes, and MPV were similar be-
tween groups (P > 0.05). There was a sta-
tistically significant difference between 

Tab. 2. Comparison of systemic inflammatory parameters of the groups.
Tab. 2. Porovnání systémových zánětlivých parametrů skupin.

Control 
(N = 50)

Preeclampsia 
(N = 52)

HELLP 
(N = 19) P-value* P-value** 

1 vs. 2, 1 vs. 3, 2 vs. 3

NLR 5.17 ± 2.69 5.43 ± 4.70 8.38 ± 4.43 0.001 0.592, 0.005, 0.001

MLR 0.40 ± 0.20 0.30 ± 0.19 0.46 ± 0.28 0.0001 0.001, 0.628, 0.009

PLR 122.85 ± 53.88 138.33 ± 104.80 84.32 ± 69.10 0.001 0.998, 0.001, 0.005

SII 115,699.31 ± 69,113.23 128,310.04 ± 13,439.33 104,885.78 ± 11,870.92 0.204

DNI (%) 0.61 ± 0.19 0.96 ± 0.73 1.75 ± 1.34 0.0001 0.135, 0.001, 0.024

DNI – delta neutrophil index, MLR – monocyte lymphocyte ratio, N – number, NLR – neutrophil lymphocyte ratio, PLR – platelet lymphocyte 
ratio, SII – systemic inflammatory indices
SD – standard deviation is significant at the P < 0.05 level. 
* One Way ANOVA Test, **Post-hoc Bonferroni Test.
Bold P-values indicate statistically significant.
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P > 0.8 and the AUC value is 0.665 (95% 
CI 0.569–0.760; P  =  0.002), showing 
moderate accuracy. At this cut-off value, 
the sensitivity of the test is 47.89%, the 
specificity is 90.00%, the positive predic-
tive value is 87.2%, and the negative pre-
dictive value is 54.9%.

Discussion
Although some factors responsible for 
the etiology of preeclampsia and HELLP 
syndrome are known, the etiopatho-
genesis has not been fully clarified. New 
studies on this situation continue to be 
carried out. Inflammation is considered 
to be responsible for the emergence of 
many diseases. Preeclampsia and HELLP 
syndrome are also thought to be sys-
temic syndromes characterized by in-
flammatory and anti-angiogenic condi-
tions [13]. In this study, serum levels of 
serum DNI and SII parameters were in-
vestigated in preeclampsia and HELLP 
syndrome. In the studies available in the 
literature, these inflammatory param-
eters were investigated only in preec-
lampsia. This study is the first to inves-
tigate serum DNI and SII parameters in 
HELLP syndrome with preeclampsia. In 
our study, we concluded that inflamma-
tory markers are significantly different 
in HELLP syndrome, inflammation may 
play a role in the pathogenesis of these 
diseases, and serum DNI values can be 
used in the dia gnosis.

Placenta and trophoblast cells play 
an important role in the development 
of preeclampsia. Abnormal placen-
tal development and trophoblast in-
vasion during placental development 
reduce placental perfusion [14]. Abnor-
mal trophoblast invasion reduces ar-
terial blood flow, resulting in oxidative 

Tab. 4. Determination of cut-off valuer of the DNI for preeclampsia and HELLP syndrome.
Tab. 4. Stanovení hraniční hodnoty DNI pro preeklampsii a HELLP syndrom.

Cut of 
value AUC 95%  CI P-value Youden 

index J
Sensitivity 

(%) Specificity PPV NPV

DNI (%) > 0.8 0.665 0.569–0.760 0.002 0.378 47.89 90.00 87.2 54.9

AUC – area under curve, CI – confidence interval, DNI – delta neutrophil index, NPV – negative predictive values, PPV – positive predictive values

Tab. 3. Correlation of inflammatory parameters.
Tab. 3. Korelace zánětlivých parametrů.

NLR PLR MLR DNI (%) SII

NLR

R 1

0.444* 1

P 0.000

MLR
P 0.439* –0.008 1

P 0.000 0.935

DNI (%)
R 0.535* –0.005 0.179** 1

P 0.000 0.952 0.05

SII
R 0.781* 0.778* 0.284* 0.281* 1

P 0.000 0.000 0.002 0.002

DNI – delta neutrophil index, MLR – monocyte lymphocyte ratio, NLR – neutrophil lympho-
cyte ratio, P – P-values, PLR – platelet lymphocyte ratio, R – Pearson correlation coefficient, 
SII – systemic inflammatory indices
*Correlation is significant at the 0.01 level (2-tailed), **Correlation is significant at the 0.05 
level (2-tailed).
Bold P-values indicate statistically significant.

Fig. 1. Determination of the cut-off value for the diagnostic impact of maternal 
serum DNI (grey line: DNI values, orange line: reference line).
Obr. 1. Stanovení hraniční hodnoty pro diagnostický dopad DNI mateřského séra 
(šedá čára: hodnoty DNI, oranžová čára: referenční čára).
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tients. We observed that the MLR value 
was significantly lower in patients with 
preeclampsia than in other groups, and 
it was not different in HELLP syndrome 
compared to healthy controls. We found 
that SII did not change in all groups.

DNI is the immature granulocyte 
fraction calculated by a  blood cell an-
alyzer  [30]. Since it is easily accessible, 
inexpensive, reproducible, fast, and ac-
curate to measure, it has been a  pa-
rameter used for both the presence 
and severity of inflammation in re-
cent years  [30]. In recent years, some 
studies have been conducted on DNI as 
an inflammatory bio marker in obstet-
rics  [7,8,10,11]. Serum DNI values have 
also been studied in preeclamptic pa-
tients. In one study, it was found that 
there was a significant difference in DNI 
between the normal pregnancy group 
and the preeclampsia group. The DNI 
was observed to be significantly higher 
in the severe preeclampsia group com-
pared to the healthy pregnancy group 
and the mild preeclampsia group. It has 
been found that it is an adequate marker 
to determine the severity of preeclamp-
sia in preeclamptic patients [31]. In the 
same study, the relationship between 
DNI and clinical signs of preeclampsia 
was evaluated, and it was shown that 
there was a positive correlation between 
DNI and symptoms [31]. In the study of 
Ozkan et al., it was concluded that there 
was no significant difference in terms of 
DNI in the control, gestational hyperten-
sion, preeclampsia, and severe preec-
lampsia groups  [32]. In our study, we 
concluded that the DNI value was higher 
in patients with preeclampsia compared 
to the control group, but the differ-
ence was not significant. This value was 
higher in patients with HELLP syndrome, 
and the difference was significant be-
tween the groups. We found that when 
the DNI value is above 0.8, it can predict 
preeclampsia and HELLP syndrome.

Limitations of our study: retrospective 
design, single center, and small sample 
size. Conducting the study in a tertiary 

crosis factor-alpha, interleukin-6, and 
C-reactive protein were evaluated. They 
found that these markers changed sig-
nificantly in the preeclampsia group 
compared to controls  [23]. Yiyenoglu 
et al. found similar results in their study. 
They found that oxidative stress result-
ing from placental reperfusion increased 
the levels of tumor necrosis factor-alpha, 
interleukin-6, interleukin-10, and C-reac-
tive protein, and this led to an intravas-
cular inflammatory response and en-
dothelial dysfunction [24].

NLR, PLR, MLR, and SII are simple and 
inexpensive markers of systemic inflam-
mation that are frequently used to as-
sess the inflammatory response. These 
parameters were investigated in some 
studies to evaluate the inflammatory 
response in patients with preeclamp-
sia. Bektas et al. found that NLR, PLR, 
and MLR values in preeclampsia and se-
vere preeclampsia showed significant 
differences compared to healthy con-
trols. However, these values were not 
found to be statistically significant be-
tween the preeclampsia and severe 
preeclampsia groups  [25]. In the study 
of Wang et al., it was observed that the 
preeclampsia group had higher NLR and 
MLR values compared to the control 
group. These values were found to be 
significantly higher in the severe preec-
lampsia group  [26]. In a  study involv-
ing 2,050 pregnant women, they found 
that NLR and PLR values were similar be-
fore the 20th gestational week, and high 
NLR and lower PLR values were found in 
preeclamptic patients just before deliv-
ery [27]. Gezer et al. found that NLR and 
PLR values were high in patients with 
preeclampsia and stated that NLR was 
the strongest predictive variable  [28]. 
However, in another study, it was re-
ported that NLR and PLR values failed to 
predict the progression of preeclamp-
sia [29]. In our study, we found that the 
NLR value was higher and the PLR value 
was lower, especially in HELLP syndrome. 
We concluded that there was no change 
in these parameters in preeclampsia pa-

damage and inflammation as a  result 
of the hypoxic environment [15]. Exces-
sive inflammation and angiogenic im-
balance are thought to be the causes of 
preeclampsia [13].

Pregnancy is a  successful semi-allo-
graft reaction. The balance between im-
mune and inflammatory responses plays 
an important role in maintaining preg-
nancy. Ensuring this balance; it provides 
blastocyst implantation, trophoblast 
cell proliferation and differentiation, 
and placental development  [16]. In 
preeclampsia, this favorable environ-
ment is disrupted, and an overactive 
inflammatory response occurs  [17]. In 
a  study, it was concluded that the de-
velopment of preeclampsia can be re-
duced by suppressing the inflammatory 
response [18].

Endothelial dysfunction is thought to 
be the main cause of the pathogenesis 
of preeclampsia. Oxidative stress trig-
gered in the placenta as a result of im-
paired trophoblast invasion increases 
the synthesis of proinflammatory pre-
cursors and increases the inflammatory 
response. Increased inflammatory re-
sponses cause vascular endothelial dys-
function  [19,20]. Endothelial dysfunc-
tion is accompanied by high levels of 
inflammatory parameters  [21]. As a  re-
sult of immune dysfunction, chronic in-
flammation occurs. Production of reac-
tive oxygen species is induced, and 
endothelin-1 expression is increased. As 
a result of an increased inflammatory re-
sponse, inflammatory cells accumulate 
in vascular areas, and vascular functions 
are impaired [22].

Although the pathophysiological 
mechanisms of preeclampsia and HELLP 
syndrome remain unclear, this suggests 
that inflammatory events may play a role 
in the formation mechanism of these 
diseases by causing placental changes. 
In recent years, important studies have 
been carried out on this subject. In 
a study evaluating the systemic inflam-
matory response in preeclampsia, in-
flammatory markers such as tumor ne-
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4189–4195. doi: 10.1111/ jog.15028.
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center and selecting higher-risk preg-
nancies to be included in the study con-
stitutes the strength of the study. The 
fact that the analysis of the received 
data was from a  single central labora-
tory prevented variability. The most im-
portant strength of the study was that 
the investigated hematological and bio-
chemical indices were used for the first 
time in HELLP syndrome patients, be-
sides preeclampsia.

Conclusion
We think that inflammation may be in-
volved in the pathogenesis of preec-
lampsia and HELLP syndrome, as well as 
in the pathogenesis of many diseases, 
and that maternal serum DNI values can 
help the dia gnosis when used together 
with other bio chemical parameters. 
However, large-scale prospective studies 
including other possible risk factors may 
be useful to confirm these results.
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