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ABSTRACT 

OBJECTIVE: Iodine deficiency is a commonly seen problem and associated with pregnancy complica-

tions. In this study, we aimed to evaluate urinary iodine status in pregnant women with hyperemesis 

gravidarum 

STUDY DESIGN: A total of 121 women experiencing singleton pregnancies between 6 and 18 weeks 

of gestation were included in the study. The participants were divided into two groups; group 1 com-

prised 81 healthy pregnant women, and group 2 comprised 40 pregnant women with Hyperemesis 

Gravidarum. 

RESULTS: Urinary iodine levels were found to be significantly higher in healthy pregnant women than 

women with Hyperemesis Gravidarum (p=0.008). Urinary iodine was significantly correlated with the uri-

nary ketone (r= -0.252, p=0.005) and FT3 (r= -0.190, p=0.037). 

CONCLUSION: In pregnant women with hyperemesis gravidarum, oxidative stress was increased, uri-

nary iodine levels were significantly low and negatively correlated with disease severity. Thus, ıodine re-

placement might be essential to prevent pregnancy complications.  

Keywords: Hyperemesis gravidarum, Oxidative stress, Urinary iodine

1 Department of Obstetrics and Gynecology, Ankara University Faculty of 
Medicine, Ankara, Turkey  

2 Department of Obstetrics and Gynecology, Zekai Tahir Burak Training and 
Research Hospital, Ankara, Turkey  

3 Department of Obstetrics and Gynecology, Ufuk University, Ankara, Turkey  
4 Department of Obstetrics and Gynecology, Yenimahalle  Training and 

Research Hospital, Ankara, Turkey  
5 Avcılar Murat Kölük State Hospital, İstanbul, Turkey 
Address of  Correspondence: Seyma Banu Arslanca 

Department of Obstetrics and Gynecology, 
Ankara University Faculty of Medicine  
06100 Mamak, Ankara, Turkey  
dr.banubozkurt@hotmail.com  

Submitted for Publication: 02.05.2019 Revised for Publication: 16.07.2019 
Accepted for Publication: 04.12.2020 
ORCID IDs of the authors: SBA:0000-0003-2494-3372,  
VK:0000-0001-8895-6864, TA: 0000-0001-9686-1603,  
FB: 0000-0002-9834-2118     AB: 0000-0003-0146-0474 

Obstetrics; Maternal-Fetal Medicine and Perinatology

Gynecol Obstet Reprod Med 2021;27(1):6-10

How to cite this article: Arslanca SB. Korkmaz V. Arslanca T. Besyaprak F. 
Barut A. Iodine Levels in Pregnant Women with Hyperemesis Gravidarum 
Gynecol Obstet Reprod Med 2021;27(1):6-10   

Quick Response Code: Access this article online

Website: www.gorm.com.tr                                         
e- mail: info@gorm.com.tr

DOI:10.21613/GORM.2019.968

nancy (2). It is also associated with maternal weight loss and 

electrolyte imbalance and causes adverse perinatal outcomes 

(3), including lower birth weight, preterm delivery, and con-

genital anomalies of the central nervous system (4).  

Iodine is an essential nutrient during pregnancy. The vast 

majority of ingested iodine is excreted in the urine, so urinary 

ıodine is a sensitive indicator of recent iodine intake (5). 

Iodine function as an antioxidant and it has been suggested 

that it can function directly as an electron donor and compete 

for linking sites with free radicals (6). Iodine deficiency (ID) 

may take part in the antioxidant equilibrium, and this makes 

the tiers of oxidative stress, leading to the development of 

complications during pregnancy (7). The severe ID may cause 

gross mental retardation, deaf-mutism, and spasticity in the 

fetus (8). Treatment of ID may prevent perinatal mortality and 

can also improve the motor and cognitive development of the 

fetus (4). In light of this, we hypothesized that ID might con-

tribute to the increased level of oxidative stress in women with 

hyperemesis gravidarum. 

Previous studies have found relationships between ID in 

pregnancy and disorders such as fetal growth retardations, 

perinatal, and infant mortality; however, ID in hyperemesis 

gravidarum has not been previously investigated (9-11). The 

aim of this study was, therefore, to evaluate urinary iodine lev-

els in pregnant women with HEG. 

Materials and Methods 
Study Design and Eligibility 

This prospective study was conducted at Yenimahalle 

Introduction 

Hyperemesis gravidarum (HEG) is a condition that occurs 

in 0.3–2.0% of pregnancies and which is characterized by se-

vere nausea and vomiting accompanied by weight loss or de-

hydration, causing a decrease in nutrient antioxidants and a 

loss of crucial elements and minerals (1). Furthermore, HEG 

is associated with increased healthcare usage, hospitalization, 

absence from work and decreased quality of life during preg-
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Education and Research Hospital after Ethics committee ap-

proval was received with the protocol number 2018/12. The 

informed written consent was obtained from each of the par-

ticipants. The study was conducted with the Declaration of 

Helsinki. A total of 121 women experiencing singleton preg-

nancies between 6 and 18 weeks of gestation and who were at-

tending a pregnancy follow-up polyclinic were enrolled in the 

study. The participants were divided into two groups; group 1 

comprised 81 healthy pregnant women who were randomly 

selected by a computer program and matched to group 2 com-

prised 40 pregnant women consecutively with HEG in terms 

of age, body mass index (BMI) and gestation period. Women 

with pregnancies over 20 weeks, eating disorders, psychiatric 

diseases, an indication of cigarette smoking, any vitamin or 

mineral supplements or medications containing iodine, evi-

dence of any inflammatory disease, thyroid disease, or multi-

ple and molar pregnancies were excluded.  

Definitions 

Diagnosis of HEG was defined by having at least two of 

the following symptoms: (a) weight loss of more than 2.25 kg; 

(b) existence of ketonuria positivity >1+, assessed by dipstick 

in a random urine specimen; (c) presence of hyponatremia 

(sodium < 134 mEq/L) or hypokalemia (potassium < 3.0 

mEq/L) which necessitated intravenous fluid replacement; and 

(d) more than two visits to the Obstetric Emergency 

Department due to HEG symptoms (12).  

Each patient’s gestation age was calculated according to 

her last menstrual cycle. For patients who did not know their 

last menstruation date, gestation weeks were calculated by dat-

ing scan. If the two calculations were discordant, the gestation 

age calculated by the dating scan was used in the study (13).  

BMI was calculated as weight (in kilograms) divided by 

height (in meters) squared (14). 

Biochemical Assays 

Venous blood samples were collected in a Vacationer tube 

containing ethylenediaminetetraacetic acid (BD, Belliver 

Industrial Estate, Plymouth, UK). All of the samples were pre-

served at room temperature for 30 minutes to allow clotting 

and then centrifuged at 2,400 rpm for 10 minutes. The eligible 

samples were tested on the same day. Thyroid-stimulating 

hormone (TSH; 0.27-4.2 µIU/mL), free triiodothyronine 

(FT3; 2.04-4.4 pg/mL), free thyroxine (FT4; 0.85-1.7 ng/dL), 

serum sodium (135-145 mEq/L), serum potassium (3.5-5.1 

mEq/L) and total beta-human chorionic gonadotropin (β-hCG; 

mIU/mL) were analyzed using a UniCelDxl 800 Access 

Immunoassay System (Beckman Coulter, USA). Serum thy-

roglobulin (0-55 ng/mL) levels were calculated with an 

Immulite 2000 device using the chemiluminescence immuno-

metric assay method. Serum gamma-glutamyltransferase 

(GGT) levels (0-38 U/L) were calculated with commercially 

available kits (Bayer, US) by using an autoanalyzer 

(Technicon RA-XT, Bayer, US). Urine samples were taken 

and gathered in storage beakers under sterile conditions. 

Samples measuring 5 mL each were divided into individual 

test tubes, for the deiodination of the paraffin. After darkening 

the room, the sealed containers were placed in a freezer, and 

iodine was simultaneously stored at -18 °C until measurement. 

Urine samples were measured using an inductively-coupled 

plasma mass spectrometry (ICP-MS) technique, using an ICP-

MS device (Agilent, USA) to determine I concentrations (100-

700 µg/L). Urinary ketone positivity was measured by 

Labstick and graded from 0 to 4+. 

Statistical Analysis 

Statistical analysis was carried out using Statistical 

Package for the Social Sciences (SPSS) software package 

(Version 17.0 for Windows, SPSS Inc., Chicago, IL, USA). 

The distribution of the data was defined using the test of nor-

mality. Continuous variables were demonstrated as a mean ± 

standard deviation (SD), and categorical variables were pre-

sented as median (minimum-maximum). Parametric data were 

tested using an independent-groups Student’s t-test, and non-

parametric data were tested with the Mann-Whitney U test. 

Pearson’s and Spearman’s correlation analyses were used to 

measuring the degree of associations. A p-value of <0.05 was 

considered statistically significant. 

Results  

The mean age of participants was 27.9±5.2 years, and the 

mean BMI was 25.6±4.4 kg/m2. The mean gestational age was 

calculated as 11.3±1.7 weeks. The mean weight loss in group 

2 was 3000±186 g, and a median number of vomiting per day 

in group 2 was 4 (0-10).  

Urinary iodine levels were 112.6±60.7 µg/L in group 1 and 

84.9±33.7µg/L in group 2 (p=0.008, Figure 1). GGT levels 

were 12.1±4.4 U/L in group 1 and 19.4±10.6 U/L in group 2 

(p=0.012, Figure 2). In addition, urinary ketone positivity was 

0 [0 - 1(+)] in group 1 and 2 (+) [1(+)   3(+)]  in group 2 (p= 

<0001); serum sodium levels were 136.4±1.3 mEq/L in group 

1 and 136.5±1.2 mEq/L in group 2 (p=0.006); serum TSH lev-

els were 1.5±1.1 µIU/mL in group 1 and 1.3±0.7 µIU/mL in 

group 2 (p=0.015); serum FT3 levels were 2.7±0.4 pg/mL in 

group 1 and 3.1±0.7 pg/mL in group 2 (p=0.003); serum β-

hCG levels were 75132.8±25692.4 mIU/mL in group 1 and 

86509.1±31582.1 mIU/mL in group 2 (p=0.001). A compari-

son of the groups is shown in table I. 

In the correlation analysis, urinary iodine was significantly 

correlated with the urinary ketone (r= -0.252, p=0.005), FT3 

(r= -0.190, p=0.037). There was also a significant correlation 

between the number of vomiting, urinary ketone (r=0.803, p= 

<0.001), serum sodium (r= -0.213, p=0.019), FT3 (r=0.232, 

p=0.1) and β-hCG (r=0.004, p=0.263). Finally, urinary ketone 

levels were correlated with sodium (r=-0.201, p=0.027), FT3 

(r= -0.207, p=0.023), β -hCG (r=0.222, p=0.015) and GGT     

(r =0.388, p=0.034).  
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Discussion 

To the best of our knowledge, this is the first study in the 

literature to evaluate urinary iodine levels in pregnant women 

with HEG. We also evaluated the relationship between oxida-

tive stress and HEG by measuring serum GGT levels. At the 

end of the study, we found that group 2 urinary iodine levels 

were significantly low and were negatively correlated with 

urinary ketone levels, and serum GGT levels were also sig-

nificantly high.  

Although the present study is the first to assess the rela-

tionship between body iodine status and HEG, it had some 

crucial limitations. First, we did not perform a pilot study or 

calculate sample size at the beginning of the study, because 

there were no previous studies among this population. Second, 

this study was an observational investigation, and therefore, 

we cannot prove causality; however, there were significant 

differences between the groups.  

In the literature, the relationship between iodine levels and 

pregnancy complications have been evaluated in several stud-

ies (15-17). Porterfield et al. have suggested that iodine has a 

crucial role in the development of thyroid hormone, which 

also contributes to the neurological development of fetuses. 

They also assert that ID causes fetal and maternal mortality. 

Furthermore, it causes a condition characterized by mental re-

tardation and varying degrees of short stature, spasticity, and 

deaf-mutism, and increases infant mortality rates (18). 

A systematic review conducted by Zimmerman et al. 

showed that severe ID might cause fetal and maternal hy-

Figure 1: Comparison of urinary iodine level between the 
groups (p=0.008)

Figure 2: Comparison of Serum Gamma-glutamyltransferase 
between the groups (p=0.012)

Table I: Comparison of the groups 

Group 1 (n=81) Group 2  (n=40) p  

Age (Year) 28 ± 4.2 29.1 ± 5.3 NS 

BMI (kg/m2) 26.6 ± 3.6 27.3 ± 2.4 NS 

Gestational age (week) 11.4 ± 1.8 11.1 ± 1.4 NS 

Gravidity 3 (1-4) 2 (1-4) NS 

Parity 1 (0-3) 1 (0-2) NS 

Urinary ketone positivity 0 (0-1) 2 (1-3) <0.001 

Serum sodium (mEq/L) 136.4 ± 1.3 136.5 ± 1.2 0.006 

Serum potassium (mEq/L) 4.1 ± 0.3 3.9 ± 0.4 NS 

TSH (µIU/mL) 1.5 ± 1.1 1.3 ± 0.7 0.015 

FT3 (pg/mL) 2.7 ± 0.4 3.1 ± 0.7 0.003 

FT4 (ng/dL) 1.32 ± 0.4 1.38 ± 0.3 NS 

β-hCG (mIU/ml) 75132.8 ± 25692.4 86509.1 ± 31582.1 <0.001 

Thyroglobulin (ng/mL) 9.8 (0.3-69) 8.5 (0.1-33.5) NS 

Urinary Iodine Concentration (µg/L) 112.6 ± 60.7 84.9 ± 33.7 0.008 

Gamma-glutamyltransferase (U/L) 12.1 ± 4.4 19.4 ± 10.6 0.012 

TSH: Thyroid-stimulating hormone, FT3: Triiodothyronine, FT4: Thyroxine, β-hCG: Beta-human chorionic gonadotropin, NS: Not significant 



9   Arslanca SB. Korkmaz V. Arslanca T. Besyaprak F. Barut A.

pothyroxinemia and cretinism. Thus, it may affect cognitive 

development in children. As a consequence, iodine should be 

given before or early during pregnancy to prevent these ad-

verse effects (19). Besides, research has illustrated that ID 

changes trophoblast differentiation and contributes to a dys-

functional endothelium, which causes pregnancy complica-

tions (20). Similarly, Gulaboglu et al. assessed the urinary io-

dine concentrations of both preeclamptic and healthy pregnant 

woman and found that iodine concentrations were significantly 

lower in women with preeclampsia. Moreover, there was a 

positive correlation between the severity of preeclampsia and 

iodine. They suggest that iodine supplementation should be 

considered to prevent complications in pregnancy (21). In our 

study, we found that iodine levels were significantly lower in 

women with HEG, which is a pregnancy complication.  

Ketonuria is characterized by the catabolism of adipose 

stores and can be a sign of HEG in patients who are unable to 

tolerate oral intake. The severity of ketonuria, as determined 

through a dipstick, is defined concerning the severity of HEG 

(22). Morali et al. conducted a study of 80 patients with HEG 

and found that HEG causes starvation and dehydration. These 

factors are crucial for the induction of liver cell injury and thus 

cause ketonuria. Morali et al. also concluded that ketonuria 

was significantly more severe in the experimental group with 

abnormal enzymes, implying a more severe state of starvation 

and dehydration (23). In the present study, we found a positive 

correlation between the urinary ketone and vomiting number. 

Furthermore, there was a significant negative correlation be-

tween ketonuria and urinary iodine. These results suggest that 

ID in HEG is associated with the severity of the HEG.  

The ID is connected with increased oxidative stress during 

pregnancy (7). During gestation, there is a physiological en-

hancement in antioxidant activity as a response to the oxida-

tive stress of pregnancy (24). Faith et al. found that HEG is an 

oxidative status and also demonstrated that antioxidant com-

ponents significantly decrease in the plasma levels of HEG pa-

tients, as compared with a control group (25). In our study, 

GGT levels, which are a marker of oxidative stress (26), were 

markedly high and urinary iodine levels were significantly 

low in group 2 (p=0.012). Thus, ID may have a role in in-

creased oxidative stress in HEG patients. 

Conclusion 

Oxidative stress increased, and urinary iodine levels de-

creased in HEG patients. Iodine deficiency may furthermore 

contribute to increased oxidative stress. Thus, iodine replace-

ment is crucial because it may decrease and compensate for ox-

idative stress in pregnant women, particularly those with HEG.  
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