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Abstract

This study was aimed to investigate the diagnostic value of the
neutrophil-lymphocyte ratio (NLR), platelet-lymphocyte ratio
(PLR), platelet distribution width (PDW), mean platelet volume
(MPV), plateletcrit (PCT) and red cell distribution width (RDW)
in patients with hyperemesis gravidarum (HG). We conducted this
retrospective study in a tertiary center between August and
December 2019.A total of 72 pregnant patients with HG and 78
pregnant women without nausea and vomiting were included in the
study. Hemoglobin (Hb), white blood cell count (WBC), neutrophil
count, lymphocyte count, platelet count, RDW, PDW, MPV, PCT,
and CRP values were all derived from patients' medical files. The
student's t-test was used to compare the normally distributed data.
Mann-Whitney U test was used to compare the non-normally
distributed data. The median NLR value of the HG group was 3.4
(1.1-7.2), and the control group was 1.98 (1.0-4.6). This difference
was statistically significant (p<0.05). The median PLR value of the
HG group (152.6 [69.8-338.1]) was significantly higher (p<0.05)
than the PLR value of the control group (88.1 [48.3-201.2]). The
results of this study suggest that NLR and PLR can be used as
effective markers in the diagnosis of HG. The increased values of
NLR and PLR also indicate that inflammation may act a crucial
role in the pathogenesis of HG.
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Oz

Bu ¢alismada hiperemezis gravidarumu olan hastalarda notrofil-
lenfosit oran1 (NLO), trombosit-lenfosit oran1 (TLO), trombosit
dagilim genisligi (TDG), ortalama trombosit hacmi (OTH),
plateletcrit (PKT) ve eritrosit dagilim genisliginin (EDG) tanisal
degeri arastirilmuistir. Bu retrospektif calismayi tiglincii basamak
bir merkezde Agustos ve Aralik 2019 tarihleri arasinda
gergeklestirdik. Calismaya hiperemezis gravidarumu olan 72 hasta
ve bulanti ve kusmasi olmayan 78 gebe dahil edildi. Hemoglobin
(Hb), EDG, TDG, OTH, PKT ve C-reaktif protein (CRP) degerleri
hastalarin tibbi dosyalarindan elde edildi. Normal dagilim gosteren
verileri karsilagtirmak igin Student's t testi, normal dagilima
uymayan verileri karsilagtirmak i¢in Mann-Whitney U testi
kullanmildi. HG grubunun ortanca NLO degeri 3.4 (1.1-7.2), kontrol
grubunun 1.98 (1.0-4.6) idi. Bu farklilik istatistiksel olarak
anlamliyd: (p<0.05). HG grubunun ortanca PLO degeri (152.6
[69.8-338.1]), kontrol grubunun PLO degerinden (88.1 [48.3-
201.2]) anlamli olarak daha yiiksekti (p<0.05). Bu calismanin
sonuglart NLO ve PLO’nun HG tanisinda etkili belirtegler olarak
kullanilabilecegini diisiindiirmektedir. Artan NLO ve PLO
degerleri, inflamasyonun HG patogenezinde Onemli bir rol
oynuyor olabilecegini de gostermektedir.

Anahtar Kelimeler: Hiperemezis Gravidarum, Notrofil-Lenfosit
Orani, Platelet-Lenfosit Orani, Sistemik Inflamatuar Belirtegler

Introduction

Nausea and vomiting are common problems of
pregnancy, especially in the first trimester, 50-80%
of pregnant women reported nausea, and 50%
reported vomiting (1). The onset of these symptoms
is 4-6th gestational weeks, peaks at 9-16th weeks of
gestation, and usually dissolve by the 22nd weeks’
gestation (2). Hyperemesis gravidarum (HG), which
is excessive vomiting that requires medical attention,
affects 0.3-2% of pregnancies and defined as fluid,
electrolyte and acid-base imbalance, the presence of
ketonuria without any other cause, nutrition
deficiency and weight loss of more than 5% of the
patient's pre-pregnancy body weight (3,4).The
etiology of HG is not clearly known. Genetic causes,
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hyperthyroidism, high concentrations of beta-
chorionic gonadotropin (multiple pregnancies, molar
pregnancy), gastrointestinal dysmotility,
Helicobacter pylori infection, and psychosocial
factors serve a function in its occurrence (5).

During pregnancy, there is an increase in
systemic inflammation (6). Regulated inflammation
is crucial in every stage of pregnancy (7). Human
pregnancy can be described as the implantation of
the semi-allogeneic fetus into the endometrium (8).
Physiologic regulation of immune response prevents
the rejection of the semi-allogeneic fetus, and this is
principally regulated by changes in cytokine levels
(6). Complicated pregnancies such as hyperemesis
gravidarum, preeclampsia, preterm delivery,
intrahepatic cholestasis of pregnancy, frequently
have an excessive inflammatory response due to the
deregulation of this mechanism (9). Although the
role of inflammation in the pathogenesis of HG has
not been entirely enlightened, a significant
association has been reported between HG and
inflammation markers such as C-reactive protein
(CRP), vaspin, interleukin-6 (IL-6) and sirtuin-1
(10-13). However, the technical difficulties and high
cost of evaluating inflammatory markers in the blood
sample limited the use of these investigations in
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clinical practice. Parameters such as red cell
distribution width (RDW), platelet distribution
width (PDW), mean platelet volume (MPV),
platelecrit (PCT), platelet-lymphocyte ratio (PLR)
and neutrophil-lymphocyte ratio (NLR), which are
readily available as systemic inflammation markers
from complete blood count (CBC), are widely used
in the diagnosis of many inflammatory diseases
(14,15).In accordance with this knowledge, this
study aimed to investigate the diagnostic value of
NLR,PLR, PDW,MPV, PCT, and RDW in HG
patients.

Material and Method

This retrospective study included 72 pregnant
patients with HG and 78 pregnant women without
nausea and vomiting who admitted to Diyarbakir
Gazi Yasargil Training and Research Hospital
obstetrics clinic between August 2019 and
December 2019. HG was diagnosed in the presence
of the following symptoms: persistent nausea and
vomiting, weight loss of more than 5% of pre-
pregnancy body weight, at least one positive
ketonuria (>80 mg/dL) in a random urine dipstick
test. The control group consisted of pregnant women
without HG and was matched with the study group
in terms of age, body mass index (BMI), gravida,
parity, and gestational week. The exclusion criteria
for enrolled patients were as follows: multiple
gestations, smoking, molar pregnancy, a history of
ovulation induction, thyroid disorders,
gastrointestinal disorders, eating disorders, urinary
tract infections, diabetes mellitus, liver, renal or
heart failure or other chronic diseases. The approval
of the study was obtained from the ethics committee
of the same hospital.

Age, gestational week, gravida, parity,
bodyweight, and height were obtained by examining
the medical records of patients. The gestational week
was determined by sonographic measurement. BMI
was calculated by dividing the bodyweight (in
kilograms) by the square of the height (m?).

Blood samples were obtained by the time of
application to the hospital, where the symptoms were
most severe. The CBC values of the patients were
measured with Mindray BC 6800, an automatic
blood counting device using laser and impedance
measurement techniques.Hemoglobin (Hb), white
blood cell count (WBC), neutrophil count,
lymphocyte count, platelet count, RDW, PDW,
MPV, PCT, and CRP values were all derived from
patients' medical files. The NLR was calculated by
dividing the neutrophil count by the lymphocyte
count. The PLR was calculated by dividing the
platelet count by the lymphocyte count.

IBM SPSS 21.0 for Windows (SPSS Inc.,
Chicago, IL, USA) statistical package program was
used for statistical evaluation of our research data.
Measured  variables  were  presented  as
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meantstandard deviation (std), and categorical
variables were presented as numbers and
percentages (%). Kolmogorov-Smirnov test was
used to determine whether the numerical data
matched the normality distribution. The student's t-
test was used to compare the normally distributed
data. Mann-Whitney U test was used to compare the
non-normally distributed data. P-value <0.05 was
considered statistically significant.

Results

A total of 72 patients with HG and 78 patients
with no HG were included in this study. The
demographic and clinical features of the groups are
summarized in Table 1. There was no significant
difference between the HG group and the control
group in terms of age, BMI, gravida, parity, and
gestational week.

Table 1. Demographic and clinical features of the
groups

Hyperemesis Control

Variables gravidarum group valljue
(n=72) (n=78)

Age (years)* 24 (17-40)  27(18-40) 0.253

BMI (kg/m?)** 22.98+3.51  23.11#3.75 0.168

Gravida* 3 (1-4) 4 (1-6) 0.647

Parity* 1(0-4) 1(0-5) 0.810

Gestational week* 10 (7-14) 9 (7-13) 0.326

*: median (Minimum-maximum), **: mean+standard deviation

The laboratory values of the groups are displayed
in Table 2. There was no statistically significant
difference between the median hemoglobin and
RDW values of the two groups. When the WBC
values of both groups compared, there was no
statistical difference between them.However, the
median number of the neutrophil count was
significantly higher (p=0.023), and the median
number of lymphocyte count was significantly lower
(p=0.037) in the HG group than the control group.

The mean platelet count, PDW, MPV, PCT, and
CRP values of the HG group and those of the control
group were statistically similar.

The median NLR value of the HG group was 3.4
(1.1-7.2), and the control group was 1.98 (1.0-4.6).
This difference was statistically significant
(p<0.001).

The median PLR value of the HG group (152.6
[69.8-338.1]) was significantly higher (p<0.001)
than the PLR value of the control group (88.1 [48.3-
201.2)).

Discussion

In patients with HG, weight loss, dehydration,
electrolyte, and acid-base imbalance occur due to
severe nausea and vomiting, and hospitalization is
often required (16). If this clinical picture
deteriorates, it may lead to adverse maternal
outcomes such as Wernicke's encephalopathy and
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central pontine myelinolysis, and adverse fetal
outcomes such as bleeding diathesis due to vitamin
K deficiency (17). Therefore, early diagnosis and
appropriate treatment of HG are crucial in
preventing maternal and fetal morbidity and
mortality. However, as the etiology of HG is not
clearly known, these patients are treated empirically,
and the effectiveness of the treatment is temporary.

Table 2. Laboratory values of the groups

Variables Hyperemesis Control P

gravidarum group value
(n=72) (n=78)

Hemoglobin 12.2 11.6 0.476

(g/dL)* (8.5-13.5) (9.2-12.9)

RDW 11.9£1.3 12.4+1.8 0.461

(%)**

WBC 9.6+2.7 8.34+2.1 0.181

(/mm?3 x103)**

NEU 4.48+1.35 3.32+1.27 0.023

(x10%uL)**

LYM 1.69 2.25 0.037

(x10%/uL)* (0.43-3.12) (0.98-4.01)

Platelet 267.3 259.0 0.227

(/mm?3 x10%)* (138.0-437.0)  (172.0-413.0)

PCT 0.188 0.19 0.671

(%0)* (0.10-0.36) (0.12-0.33)

MPV 8.6 8.7 0.548

(fL)* (6.6-10.9) (6.9-10.8)

PDW 15.3 15.8 0.272

(%0)* (15.3-17.8) (11.7-16.8)

NLR* 34 1.98 <0.001

(1.1-7.2) (1.0-4.6)

PLR* 152.6 88.1 <0.001
(69.8-338.1) (48.3-201.2)

CRP 6.1 5.3 0.137

(mg/L) (0.4-31.0) (0.3-41.2)

*: median (Minimum-maximum), **: mean+standard deviation

Inflammation is thought to play an essential role
in the pathogenesis of HG, although the mechanism
has not been fully elucidated (11). Kaplan et al.
reported that serum tumor necrosis factor-alpha
(TNF-alpha) levels were significantly higher in
patients with HG than in healthy pregnant and
nonpregnant women (18). Therefore, they suggested
that TNF-alpha may be involved in the etiology of
HG. In the study of Kiyokawa et al., the proportion
of interleukin-4 secreting cells was found to be
significantly increased, and theT-helper-1/T-helper-
2 (Th1/Th2) ratio was significantly lower in the HG
group than the control group (19). In another study,
serum paraoxonase-1 (PON-1) activity was
significantly lower in HG patients than in healthy
pregnant women (20). This result might be
associated with increased oxidative stress and
inflammation. In patients with HG, the increase of
vaspin, a pro-inflammatory cytokine, suggests that
HG is an inflammatory disorder (12). In the study of
Caglayan et al, serum sirtuin-1 level, an
inflammatory marker, was found to be significantly
higher in HG patients than those in the control group
(13).

Inflammatory markers, which are associated with
HG in various studies, are not available in all centers
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due to technical difficulties and high costs. The
diagnostic value of systemic inflammatory markers
such as NLR, PLR, PDW, MPV, PCT, RDW in
many diseases such as preeclampsia, coronary artery
disease, autoimmune diseases, inflammatory
diseases has already been shown in several studies
(21,22). However, there are few studies and
insufficient data in the literature on the association
of these markers with HG. In this study, we planned
our study to evaluate whether these markers, which
can be easily available with the complete blood
count, have changed in patients with HG.

High RDW values are thought to reflect
increased inflammation and oxidative stress (23).
However, in two recent studies, the RDW value of
patients with HG was similar to that of the control
group (24,25). In our study, similar results were
obtained from these two studies.

In addition to their central role in hemostasis,
studies have shown that platelets are potent immune
modulators and effectors (26). PDW, MPV, and PCT
are regarded to be markers of platelet activation (27).
Tayfur et al. reported that PCT was higher in the HG
group compared with that of the control group (28).
Also, they found that PCT level was related to the
HG severity. However, Beyazit et al. showed that
MPV and PDW values in patients with HG were
similar to healthy pregnant women (24). In the study
of Cintesun et al., there was no significant difference
between the HG group and the control group in terms
of PCT, PDW, and MPV (25). In our study, PDW,
MPV, and PCT values of both groups were similar.
This result and several concordant studies suggest
that platelet activation may not have a major role in
the pathogenesis of inflammation in HG.

The physiological response of the immune
system results in an increase of neutrophils and a
decrease in lymphocyte counts in most of the
inflammatory diseases and malignancies (24). This
result has lead to the widespread use of PLR and
NLR values in the diagnosis and evaluation of the
prognosis of inflammatory diseases (15).Tayfur et
al. reported that PLR is an effective inflammatory
marker for predicting the presence of HG (28). Kurt
et al. found that NLR levels are increased in HG
patients compared to control group subjects (29). In
the study of Cintesun et al., both NLR and PLR
values were significantly higher in the HG group
than those of the control group (25). In this study,
when the groups were compared, NLR and PLR
values were significantly higher in the HG group
than in the healthy pregnant women.

There are some limitations to this study. This
study has been designed retrospectively and has the
potential to contain limitations of such studies. The
other limitation is the relatively low sample size. The
CBC results included in the study were the values at
the time when the patients admitted to the hospital,
and the symptoms were most severe. Post-treatment
CBC results may indicate whether systemic
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inflammatory markers are useful in monitoring the
efficacy of treatment. While the median gravida
number of groups is three or four, the median parity
numbers are one in both groups. This result suggests
that patients may have experienced miscarriage.
Although there is no difference between the two
groups in terms of parity number, this is one of the
limitations since it has not been investigated whether
there are infections or immune system disorders in
these patients. Another limitation is the absence of
pro-inflammatory cytokines such as TNF-alpha,
vaspin, IL-6, which have been previously identified
with HG. A study by correlating the results of
systemic inflammatory markers with these cytokines
may provide more insight into the pathogenesis of
HG.

In conclusion, the results of this study suggest
that NLR and PLR can be used as effective markers
in the diagnosis of HG. The increased values of NLR
and PLR also indicate that inflammation may act a
crucial role in the pathogenesis of HG.

Ethics Committee Approval: Diyarbakir Gazi
Yasargil Training and Research Hospital Ethics
Committee Permission was obtained with the letter
dated 14.01.2020 and numbered 428.

References

1. Committee on Practice Bulletins-Obstetrics. ACOG Practice
Bulletin No. 189: Nausea And Vomiting Of Pregnancy.
Obstet Gynecol. 2018;131(1):15-30.

2. Bustos M, Venkataramanan R, Caritis S. Nausea and
vomiting of pregnancy - What's new? Auton Neurosci.
2017;202:62-72.

3. Zur E. Nausea and vomiting in pregnancy: a review of the
pathology and compounding opportunities. Int J Pharm
Compd. 2013;17(2):113-23.

4. Groleau D, Benady-Chorney J, Panaitoiu A, Jimenez V.
Hyperemesis Gravidarum in the context of migration: when
the absence of cultural meaning gives rise to "blaming the
victim". BMC Pregnancy Childbirth. 2019;19(1):197.

5. London V, Grube S, Sherer DM, Abulafia O. Hyperemesis
Gravidarum: A Review of Recent Literature. Pharmacology.
2017;100(3-4):161-71.

6. Oglak SC, Aydin MF. Are neutrophil to lymphocyte ratio and
platelet to Ilymphocyte ratio clinically useful for the
prediction of early pregnancy loss? Ginekol Pol.
2020;91(9):524-7.

7. Nadeau-Vallée M, Obari D, Palacios J, et al. Sterile
inflammation and pregnancy complications: a review.
Reproduction. 2016;152(6):277-92.

8. Christiansen OB, Nielsen HS, Kolte AM. Inflammation and
miscarriage. Semin Fetal Neonatal Med. 2006;11(5):302-8.

9. Kalagiri RR, Carder T, Choudhury S, et al. Inflammation in
Complicated Pregnancy and Its Outcome. Am J Perinatol.
2016;33(14):1337-56.

10. Kuscu NK, Yildirim Y, Koyuncu F, Var A, Uyanik BS.
Interleukin-6 levels in hyperemesis gravidarum. Arch
Gynecol Obstet. 2003;269(1):13-5.

127

11

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

217.

28.

29.

Niemeijer MN, Grooten 1J, Vos N, Bais JM, van der Post JA,
Mol BW. Diagnostic markers for hyperemesis gravidarum: a
systematic review and metaanalysis. Am J Obstet Gynecol.
2014;211(2):150.e1-15.

Engin-Ustun Y, Tongug¢ E, Var T, et al. Vaspin and C-
reactive protein levels in hyperemesis gravidarum. Eur Rev
Med Pharmacol Sci. 2013;17(1):138-40.

Caglayan EK, Engin-Ustun Y, Gocmen AY, et al. Is there any
relationship between serum sirtuin-1 level and neutrophil-
lymphocyte ratio in hyperemesis gravidarum? J Perinat Med.
2016;44(3):315-20.

Tang J, Gao X, Zhi M, et al. Platelecrit: a sensitive biomarker
for evaluating disease activity in Crohn's disease with low hs-
CRP. J Dig Dis. 2015;16(3):118-24.

Yao C, Liu X, Tang Z. Prognostic role of neutrophil-
lymphocyte ratio and platelet-lymphocyte ratio for hospital
mortality in patients with AECOPD. Int J Chron Obstruct
Pulmon Dis. 2017;12:2285-90.

Dear CR, Shemar M, Ostrowski GAU, Painter RC.
Management of severe pregnancy sickness and hyperemesis
gravidarum. BMJ. 2018;363:k5000.

Practice Bulletin Summary No. 153: Nausea and Vomiting of
Pregnancy. Obstet Gynecol. 2015;126(3):687-8.

Kaplan PB, Giicer F, Sayin NC, Yiiksel M, Yiice A, Yardim
T. Maternal serum cytokine levels in women with
hyperemesis gravidarum in the first trimester of pregnancy.
Fertil Steril. 2003;79(3):498-502.

Kiyokawa Y, Yoneyama Y. Relationship between adenosine
and T-helper 1/T-helper 2 balance in hyperemesis
gravidarum. Clin Chim Acta. 2006;370(1-2):137-42.

Verit FF, Erel O, Celik H. Paraoxonase-1 activity in patients
with hyperemesis gravidarum. Redox Rep. 2008;13(3):134-
8.

Kim MA, Han GH, Kwon JY, Kim YH. Clinical significance
of platelet-to-lymphocyte ratio in women with preeclampsia.
Am J Reprod Immunol. 2018;80(1):e12973.

Wada H, Dohi T, Miyauchi K, et al. Mean platelet volume
and long-term cardiovascular outcomes in patients with
stable  coronary artery  disease.  Atherosclerosis.
2018;277:108-12.

Wincup C, Pamnell C, Cleanthous S, et al. Red cell
distribution width correlates with fatigue levels in a diverse
group of patients with systemic lupus erythematosus
irrespective of anaemia status. Clin Exp Rheumatol.
2019;37(5):852-54.

Beyazit F, Oztiirk FH, Pek E, Unsal MA. Evaluation of the
hematologic system as a marker of subclinical inflammation
in hyperemesis gravidarum: a case control study. Ginekol
Pol. 2017;88(6):315-9.

Cintesun E, Akar S, Gul A, et al. Subclinical inflammation
markers in hyperemesis gravidarum and ketonuria: A case-
control study. J Lab Physicians. 2019;11(2):149-53.

Jenne CN, Kubes P. Platelets in inflammation and infection.
Platelets. 2015;26(4):286-92.

Karateke A, Kurt RK, Baloglu A. Relation of platelet
distribution width (PDW) and platelet crit to preeclampsia.
Ginekol Pol. 2015;86(5):372-5.

Tayfur C, Burcu DC, Gulten O, et al. Association between
platelet to lymphocyte ratio, plateletcrit and the presence and
severity of hyperemesis gravidarum. J Obstet Gynaecol Res.
2017;43(3):498-504.

Kurt RK, Giiler A, Silfeler DB, Oz¢il MD, Karateke A,
Hakverdi AU. Relation of inflammatory markers with both
presence and severity of hyperemesis gravidarum. Ginekol
Pol. 2014;85(8):589-93.



