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Relation of inflammatory markers with 
both presence and severity of hyperemesis 
gravidarum 

Związek pomiędzy markerami stanu zapalnego a obecnością 
i nasileniem wymiotów ciężarnych
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 Abstract      
Objectives: The aim of our study is to determine the newly introduced systemic inflammation marker, neutrophil 
lymphocyte ratio (NLR) in hyperemesis gravidarum (HG) patients and to investigate the association between sever-
ity of the disease and NLR.

Method: The study population consisted of 55 pregnant patients with HG and 50 pregnant women without com-
plaints matched for gestational age as a control group.  The HG patients were grouped as mild (n=16), moderate 
(n=19) and severe (n=20) according to Modified Pregnancy- Unique Quantification of Emesis and Nausea Scoring 
Index Questionnaire. Furthermore, hsCRP, neutrophils, lymphocytes, and NLR were evaluated with complete blood 
count.

Results: The HG group had significantly higher NLR values compared to the control group (2.69±1.81 vs 
1.97±1.34, p=0.004). HsCRP levels were significantly higher among HG patients compared to the control group 
(1.95±2.2 vs 0.56±0.30, p<0.001). The subgroup analysis revealed statistically significant increases in NLR and 
hsCRP values with increased HG severity (p<0.001, p=0.002). The correlation analysis demonstrated a strong cor-
relation between NLR and hsCRP levels (r: 0.703, p<0.001).

Conclusion: Our study results showed that NLR and hsCRP levels are increased in HG disease compared to 
gestational age matched control group subjects. Furthermore, NLR and hsCRP values are correlated with severity 
of disease. NLR could be used as a marker for both presence and severity of hyperemesis gravidarum.
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 Streszczenie
Cel pracy: Celem pracy była ocena nowo wprowadzonych markerów stanu zapalnego, wskaźnika neutrofili do 
limfocytów (NLR) u ciężarnych z wymiotami (HG) oraz zbadanie powiązań między ciężkością choroby a NLR.
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Metoda: Grupę badaną stanowiło 55 ciężarnych z HG i 50 ciężarnych bez dolegliwości, jako grupa kontrolna 
dopasowana do grupy badanej pod względem wieku ciążowego. Pacjentki z wymiotami zostały podzielone na pod-
grupy w zależności od nasilenia objawów, tj. łagodne (n=16), średnie (n=19) i ciężkie (n=20), na podstawie zmo-
dyfikowanego kwestionariusza oceny nudności i wymiotów w ciąży. Następnie oznaczono w krwi pełnej hsCRP, 
neutrofile, limfocyty i NLR.

Wyniki: Pacjentki z wymiotami miały znacząco wyższe wartości NLR w porównaniu do grupy kontrolnej (2,69±1,81 
vs 1,97±1,34, p=0,004). Poziom hsCRP był istotnie wyższy w grupie HG w porównaniu do grupy kontrolnej 
(1,95±2,2 vs 0,56±0,30, p<0,001). Analiza w obrębie podgrup HG wykazała istotny wzrost  wartości NRL i hsCRP 
wraz ze wzrostem nasilenia wymiotów (p<0,001, p=0,002). Dalsza analiza wykazała silną korelację pomiędzy po-
ziomem NLR a hsCRP (r:0,703, p<0,001).

Wnioski: nasze badanie pokazuje, że poziom NLR i hsCRP jest zwiększony u pacjentek z wymiotami ciążowymi 
w porównaniu do zdrowych ciężarnych w tych samych tygodniach ciąży. Co więcej, NLR i hsCRP korelują z nasile-
niem choroby. NLR może być markerem obecności i ciężkości wymiotów ciężarnych. 
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Figure 1. Comparison of NLR levels in the control and HG subgroups. 

 
Figure 2. The correlation of NLR and hs-CRP in the population. 

Table  I .  Modified Pregnancy- Unique Quantification of Emesis and Nausea Scoring Index Questionnaire.
Circle the answer that best suits your situation from the beginning of your pregnancy.
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(1) (2) (3) (4) (5)

Total score (sum of replies to 1, 2, and 3): mild NVP, _6; moderate NVP, 7-12; severe NVP, _13.
NVP: nausea and vomiting of pregnancy
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Table  I I .  Baseline clinical and laboratory characteristics of patient and control groups.

HG patients (n:55) !���
���"�#$%& '�����	

Age (years) 29+2.8 ���� 0,092
BMI (kg/m²) 23.5+3.1 ����� 0.194
*	����������+�	�"�		��& 9.4+3 8.8+2.5 0.413
Parity ������� ������� 0.441
,��
��"��-�& �������� �������� .%�%%�
0	������	�"1�%%%-���2& ��� ����� ������ %�%%�
3	��
������"1�%%%-���2& ��� ����� �� ���� .%�%%�
0��������	�"�1�%%%-���2&�� ��������� ����� ��� 0.213
NLR ������� ���� �������� %�%%4

   BMI: body mass index, NLR: neutrophil to lymphocyte ratio, HG: hyperemesis gravidarum 

Table  I I I .  Clinic and laboratory findings according to the of patient subgroups.

6����"�#�7& Moderate (n:19) ;	�	
	�"��#�%& '�����	

Age (years) ��� ��� � ������ � � ���� 0.472
BMI (kg/m²) �������� �� ��� ������� 0.254
*	����������+�	�"�		��& ������� �� �� ������ 0.710
,��
��"��-�& ��������� ������� � ������� %�%%$
0	������	�"1�%%%-���2& ������� �� ����� ������� 0.355
3	��
������"1�%%%-���2& ������� ��������� �� ����� .%�%%�
0��������	"�1�%%%-���2&�� ��������� ��������� �� ������ 0.076
NLR �������� ������� � ������ .%�%%�

   BMI: body mass index, NLR: neutrophil to lymphocyte ratio



©  P o l s k i e  T o w a r z y s t w o  G i n e k o l o g i c z n eNr 8/2014 593

P R A C E  O R Y G I N A L N E
  położnictwo

�������	
���	����	���	�������	

Raziye Keskin Kurt et al. Relation of inflammatory markers with both presence and severity of hyperemesis gravidarum.

#��"�(���$� #��7���&� #��$���(��� %)�()� �
� ��� �*
�����(� (��"������
�

�(����"� %��)� ��=�&&������ .4;01� ������(���� �� ��
� ��(���
��
%)���� ��&#)�(���� �� ��
� "�(���
�� ��� ������ 
��$�
� ��� #��$���(�1�
����$�%�������1����"�
�$��H(��������(���
�"�$�����(������ ��
�
��� !��� ��"� 
)�%�"� �)��� ��&#)�(���� �� ��
� %���� "�(���
�"�
(�&#���"�������&���#��$���(�����)�$)��)��"�������(��%�
�����

����
��(�����
�$��H(����./,01���&���������)��H�"��$
��������$�%��
�����1��%�����"���(���
�"������#)����� ��
�����)��#��
����
�"���
��"�%������ �)��H�
�� ��&��
)�%�"��)��� �)�� ��=�&&������&�������
@?����
����(���
�
����!�1

Conclusion
9�� (��(�
����� @?�� (��"� *�� 
�"� �
� �� &������ ���� *��)�

#��
��(�� ��"� 
� ���������)�#���&�
�
�$�� �"��&1�!��#������
�
)� �� ��(���
�"� �� ��
� ��� )
>�C� ��"� @?��� ��"�(����$� �)���
��=�&&������ &��� #���� ��� �&#������� ����� ��� �)�� #��)�$���
�
�
����)��"�
��
�1�A��)��&�����@?����"�>�C��� ��
���(���
��� ���
���)���%��)��)����(���
��$�
� ����������)��"�
��
�1����)�$)��)��
�

�(�������*��%����!����"�@?����&���
��(������%��*���� ��
�)��� �)�� �(�� ��������� ��=�&&�������

�(����"�%��)�!�� ���"� ���
��(���
�"�@?�� ���
1�@� ���)���

�����)���
�"��
�������I���"�
�����"������������"��
���"��)���'�(��#��)�$���
�
����!�1

@?��(��"�*����&���������)�#���&�
�
�$�� �"��&1

Limitations
S��� ��� �)�� &�V��� ��&�������
� ��� �)�� #��
���� 
�"�� �
� �)��

������ ������%��&*������#������
1��""�����������)
>�C���"�@?��
)� �� *���� �

�

�"� �
� ��=�&&������ &�����
� %)����
� <@A7
��#)����"�������������� ��
�%��������"����&���"�����)��#��
����

�"�1� A��)��&����� ��� ��&���
� �(����� %)��)��� �)�� ��(���
�� ���
��=�&&������ &������ �� ��
� �*
�� �"� ��� !�� �
� �)�� �"������$�
(�
������)��(��"��������������
�������)��(�&#��
������&�()���
&�
��� ��
#��
�� ��� !�� ./501�<)�� #�

�*������ �)��� ��� &��� *�� �� &����
����(�����"�
��*��(�
�(����(��"�%��)��&�
�
���"����� ��
�(�
���
���"
����*�������������(��
�"���������
�%���1

Authors’ Contribution
1. Raziye Keskin Kurt – concept, analysis and interpretation of data, article 

draft, corresponding author.
2. Ayşe Güler – concept, analysis and interpretation of data, acquisition of 

data, assumptions.
3. Dilek Benk Silfeler – study design, acquisition of data, article draft, analysis 

and interpretation of data.
4. Mustafa Doğan Özçil – concept, analysis and interpretation of data, 

acquisition of data.
5. Atilla Karateke – revised article critically, acquisition of data, study design, 

article draft.
6. Ali Ulvi Hakverdi – revised article critically, analysis and interpretation of 

data, article draft.

Authors’ statement
This is to certify, that the publication will not violate the copyrights of a third 
party, as understood according to the Act in the matter of copyright and 
related rights of 14 February 1994, Official Journal 2006, No. 90, Clause 
63, with respect to the text, data, tables and illustrations (graphs, figures, 
photographs); 
there is no ‘conflict of interests’ which occurs when the author remains in 
a financial or personal relationship which unjustly affects his/her actions 
associated with the publication of the manuscript;
any possible relationship(s) of the author(s) with the party/parties interested 
in the publication of the manuscript are revealed in the text of the article;
the manuscript has not been published in or submitted to any other journal. 

Source of financing: 
 The present study has no funding.

References 

  1. Gadsby R, Barnie-Adshead AM, Jagger C. A prospective study of nausea and vomiting during 
pregnancy. Br J Gen Pract. 1993;43, 245-248.

  2. Fairweather DV. Nausea and vomiting in pregnancy. Am J Obstet Gynecol. 1968, 102, 135-175.

  3. Celik F, Guzel AI, Kuyumcuoglu U, Celik Y. Dietary antioxidant levels in hyperemesis gravidarum: 
a case control study. Ginekol Pol. 2011, 82, 840-844.

  4. Kallen B. Hyperemesis during pregnancy and delivery outcome: a registry study. Eur J Obstet 
Gynecol Reprod Biol. 1987, 26, 291-302.

  5. Sherman PW, Flaxman SM. Nausea and vomiting of pregnancy in an evolutionary perspective. 
Am J Obstet Gynecol. 2002, 186, 190-197.

  6. Goodwin TM, Hershman JM, Cole L. Increased concentration of the free beta-subunit of human 
chorionic gonadotropin in hyperemesis gravidarum. Acta obstetriObstet Gynecol Scand. 1994, 
73, 770-772.

  7. Baron TH, Ramirez B, Richter JE. Gastrointestinal motility disorders during pregnancy. Ann 
Intern Med. 1993, 118, 366-375.

  8. Katon WJ, Ries RK, Bokan JA, Kleinman A. Hyperemesis gravidarum: a biopsychosocial 
perspective. Int J Psychiatry Med. 1980, 10, 151-162.

  9. Kuscu NK, Yildirim Y, Koyuncu F, [et al.]. Interleukin-6 levels in hyperemesis gravidarum. Arch 
Gynecol Obstet. 2003, 269,13-15.

10. Minagawa M, Narita J, Tada T, [et al.]. Mechanisms underlying immunologic states during 
pregnancy: possible association of the sympathetic nervous system. Cell Immunol. 1999, 196, 
1-13.

11. Engin-Ustun Y, Tonguc E, Var T, [et al.]. Vaspin and C-reactive protein levels in hyperemesis 
gravidarum. Eur Rev Med Pharmacol Sci. 2013, 17, 138-140.

12. Verit FF, Erel O, Celik H: Paraoxonase-1 activity in patients with hyperemesis gravidarum 
(communications in free radical research). Redox Rep. 2008, 13, 134-138.

13. Kaplan PB, Gucer F, Sayin NC, [et al.]. Maternal serum cytokine levels in women with 
hyperemesis gravidarum in the first trimester of pregnancy. Fertil Steril. 2003, 79, 498-502.

14. Kaya A, Kaya Y, Topcu S, [et al.]. Neutrophil-to-Lymphocyte Ratio Predicts Contrast-Induced 
Nephropathy in Patients Undergoing Primary Percutaneous Coronary Intervention. Angiology. 
2014, 65 (1), 51-56.

15. Walsh SR, Cook EJ, Goulder F, [et al.]. Neutrophil-lymphocyte ratio as a prognostic factor in 
colorectal cancer. J Surg Oncol. 2005, 91, 181-184.

16. Azab B, Bhatt VR, Phookan J, [et al.]. Usefulness of the neutrophil-to-lymphocyte ratio in 
predicting short- and long-term mortality in breast cancer patients. Ann Surg Oncol. 2012, 19, 
217-224.

17. Forget P, Machiels JP, Coulie PG, [et al.]. Neutrophil:Lymphocyte Ratio and Intraoperative Use 
of Ketorolac or Diclofenac are Prognostic Factors in Different Cohorts of Patients Undergoing 
Breast, Lung, and Kidney Cancer Surgery. Ann Surg Oncol. 2013, 20 (3), 650-660.

18. Turkmen K, Guney I, Yerlikaya FH, Tonbul HZ. The relationship between neutrophil-to-
lymphocyte ratio and inflammation in end-stage renal disease patients. Ren Fail. 2012, 34, 
155-159.

19. Lacasse A, Rey E, Ferreira E, [et al.]. Validity of a modified Pregnancy-Unique Quantification 
of Emesis and Nausea (PUQE) scoring index to assess severity of nausea and vomiting of 
pregnancy. Am J Obstet Gynecol. 2008, 198, 71-77.

20. Lacasse A, Rey E, Ferreira E, [et al.]. Nausea and vomiting of pregnancy: what about quality of 
life? BJOG. Inter J Obstet Gynaecol. 2008, 115, 1484-1493.

21. Bennett TA, Kotelchuck M, Cox CE, [et al.]. Pregnancy-associated hospitalizations in the United 
States in 1991 and 1992: a comprehensive view of maternal morbidity. Am J Obstet Gynecol. 
1998, 178, 346-354.

22. Mazzotta P, Maltepe C, Navioz Y, [et al.]. Attitudes, management and consequences of nausea 
and vomiting of pregnancy in the United States and Canada. Int J Gynaecol Obstet. 2000, 70, 
359-365.

23. Netravathi M, Sinha S, Taly AB, [et al.]. Hyperemesis-gravidarum-induced Wernicke’s 
encephalopathy: serial clinical, electrophysiological and MR imaging observations. JouJ Neurol 
Sci. 2009, 284, 214-216.

24. Sanu O, Lamont RF. Hyperemesis gravidarum: pathogenesis and the use of antiemetic agents. 
Exp Opin Pharmacother. 2011, 12, 737-748.

25. Yoneyama Y, Suzuki S, Sawa R, Araki T. Plasma adenosine concentrations increase in women 
with hyperemesis gravidarum. Clin Chem Acta. 2004, 342, 99-103.

26. Zahorec R. Ratio of neutrophil to lymphocyte counts--rapid and simple parameter of systemic 
inflammation and stress in critically ill. Bratis Lek Listy. 2001, 102 (1), 5-14.

27. Cho S, Cho H, Nam A, [et al.]. Neutrophil-to-lymphocyte ratio as an adjunct to CA-125 for the 
diagnosis of endometriosis. Fertil Steril. 2008, 90, 2073-2079.

28. Cho H, Hur HW, Kim SW, [et al.]. Pre-treatment neutrophil to lymphocyte ratio is elevated in 
epithelial ovarian cancer and predicts survival after treatment. Cancer Immunol Immunother. 
2009, 58, 15-23.

29. Kim MA, Lee BS, Park YW, Seo K. Serum markers for prediction of spontaneous preterm 
delivery in preterm labour. Eur J Clin Invest. 2011, 4, 773-780.


