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Increased Cys-C Levels in Hyperemesis Gravidarum
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Abstract

Background: Serum cys-C is superior to serum creatinine as an 
index of GFR also it can be used to predict acute renal failure before 
the rise in serum creatinine. We aimed to investigate cys-C levels in 
pregnant patients with hyperemesis gravidaum because of volume 
loss of this common problem.

Methods: Thirty-seven patients with hyperemesis gravidarum and 
33 healthy controls were included the study. Serum cys-C and the 
other laboratory parameters compared with controls.

Results: The hyperemesis gravidaum group had higher levels of 
BUN; AST and ALT. Groups did not differ in age, weight, gesta-
tional week, hemoglobin, glucose or creatinine levels. Serum cys-C 
levels were also higher in the hyperemesis gravidaum group (1.007 
vs 0.63, P 0.002). Stepwise multiple regression analysis with the 
dependent variable “Cys-C”. The model had two independent pre-
dictors and an R² of 63.7 %. Predictors for cys-C were the number 
of vomiting episodes and the duration of hospitalization.

Conclusions: There is a significant correlation between both the 
number of vomiting episodes and the length of the hospital stay 
with cys-C levels in HG. Cys-C levels could serve as a beneficial 
marker (cys-C > 1 mg/L as a cut-off value) in the context of hospi-
talization criteria for HG in the outpatient clinic.
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Introduction

Hyperemesis gravidarum (HG) is observed in approximately 
2% of pregnancies [1]. HG involves persistent vomiting with 
a weight loss > 5% of pre-pregnancy body weight and keto-
nuria unrelated to other causes [2]. Etiology and pathogen-
esis of HG are unknown. Due to the presence of severe nau-
sea and associated vomiting, the duration of hospitalization 
is typically increased, incurring additional economic costs. 

The glomerular filtration rate (GFR) cannot be measured 
directly in clinical practice and most of the methods that es-
timate the GFR have some limitations [3-5]. Serum cys-C 
(cys-C) is commonly accepted as a better method with which 
to estimate GFR. Two meta-analyses showed that serum cys-
C is superior to serum creatinine as an index of GFR (R² of 
0.92 vs. 0.74, P < 0.001) (3 - 5). Cys-C can also be used to 
predict acute renal failure before the rise in serum creatinine. 
One study showed that serum cys-C was increased by at least 
50% 1, 5 and 6 days earlier than serum creatinine [6].

There are few studies that have evaluated cys-C in preg-
nancy. Cataldi et al. found higher levels of cys-C in pregnant 
women at term compared to the controls [7, 8]. Cys-C lev-
els were also studied in pre-eclamptic pregnant women. The 
maternal plasma level of cys-C was found to be a good mark-
er for the onset and severity of pre-eclampsia. A biopsy study 
also demonstrated a positive correlation with renal structure. 
In late pregnancy, the serum level of cys-C has been closely 
correlated to third trimester changes in the GFR in both nor-
mal pregnancy and preeclampsia [9-12]. 

No study to date has examined cys-C levels in HG preg-
nant patients. We therefore aimed to investigate cys-C levels 
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in HG pregnant patients.

 
Methods

   
Patients

Thirty-seven patients with hyperemesis gravidarum and 33 
healthy controls were evaluated in this study. Ethical ap-
proval was obtained, and informed consent was obtained 
from each patient. The study was performed according to the 
Helsinki Declaration. The study cohort was selected from 
an obstetrical outpatient population of a research hospital in 
Ankara.

HG was defined as persistent vomiting accompanied 
by weight loss of at least 5% of the before-pregnancy body 
weight and/or ketonuria unrelated to other causes and re-
quiring hospital admission for vomiting or dehydration. The 
control group had only mild nausea without vomiting or 
any other symptoms. We excluded patients with any of the 
following diseases: coronary heart disease, diabetes, hyper-
tension or any chronic disease that required patients to take 
medication. 

Fasting (8 hours) blood samples were taken in the 

morning of the first visit of outpatient clinic from each pa-
tient and were centrifuged for 5 min at 3000 × g and stored 
at -80 °C until the time of analysis. Blood glucose, se-
rum creatinine, blood urea nitrogen, aspartate and alanine 
aminotransferases, sodium, potassium, clorur and calcium 
electrolytes were measured using an automatic analyzer 
(Konelab 60i, Thermo Scientific, Finland). Serum thy-
roid stimulating hormone and free thyroid hormones were 
analyzed by the UniCel DxI 800 Access Immunoassay 
System (Diasorin Liaison, USA). Complete blood counts 
were measured using a COULTER LH 500 hematology 
analyzer (Beckman Coulter, USA). Cys-C samples were 
taken before admission of patients to the hospital also 
it was first visit of patients. Cys-C concentrations were 
measured using direct ELISA (Abbott, aeoroset, Turkey) 
according to the manufacturer’s instructions. The serum 
normal limit of cys-C was 0.47 - 1.09 mg/L.  

Ultrasound exams were performed by the same radiol-
ogist blinded to the clinical characteristics of the patients. 
Patients were admitted to the hospital and intravenously hy-
drated. This process was followed by the reintroduction of 
oral intake. Dehydrated patients were supplemented with the 
appropriate electrolytes, vitamins and metoclopramide (5 to 
10 mg) as needed.

Patients (n = 37) Controls (n = 33) P

Age, years 25.4 ± 5.2 25.3 ± 4.5 0.36

Gestation, week 9.7 ± 2.2 10 ± 2.2 0.73

Weight, kg 63 ± 11  62 ± 9 0.34

Creatine 0.65 ± 0.1 0.61 ± 0.1 0.74

Hgb.g/dL 12 ± 0.9 11.7 ± 1 0.33

Plt. ×103µL 234 ± 67 226 ± 48 0.056

Glucose, mg/dL 85 ± 8 86 ± 8 0.75

BUN, mg/100 ml 20 ± 6.3 16 ± 3.3 0.005

AST, u/L 18 ± 7.5 17 ± 3 0.01

ALT, u/L 18 ± 14 14 ± 4 0.04

Sodium, mEq/L 135 ± 2.7 136 ± 1.7 0.005

Potasium, mEq/L 3.9 ± 0.3 3.6 ± 0.3 0.9

TSH, mIU/l 0.95 ± 0.56 1.4 ± 1.15 0.03

Cys-C 1.007 ± 0.7 0.635 ± 0.4 0.0002

Table1. Baseline Clinical and Laboratory Characteristics of 37 Patients With Hyperemesis 
Gravidarum and 33 Healthy Pregnant Controls

Values are expressed as mean 8 SD or median (interquartile range). Hgb: Hemoglobuline; 
Plt:Thrombocyte; BUN: Blood urea nitrogen; ALT: Alanine aminotransferase; AST: Aspartate aminotrans-
ferase; TSH: Thyroid stimulating hormone; Cys-C: Cystatin C.
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Statistical analysis

Normally distributed data were presented as the mean (SD) 
for baseline and descriptive statistics and median and inter-
quartile ranges for non-normally distributed data. Data with 
a normal distribution were analyzed using an unpaired t-test. 
The Mann-Whitney U-test was used to analyze non-nor-
mally distributed data. Multiple stepwise linear regressions 
were used when the dependent and independent variables 
were continuous. All P values were calculated as two-tailed. 
P < 0.05 was considered statistically significant. SPSS 15.0 
was used for statistical calculations (SPSS Inc., Chicago, IL, 
USA).

 
Results

  
Baseline clinical and laboratory characteristics of the patients 
and controls are presented in Table 1. Groups did not differ 
in age, weight, gestational week, hemoglobin, glucose or 
creatinine levels. No patients or controls had any other sys-
temic disease or took any medication. None of the pregnant 
women had multiparity or molar pregnancy. Five patients in 
the HG group had dehydration and two of the patients had 
hypotension, The HG group had higher levels of BUN, AST 
and ALT; P values were 0.005, 0.01 and 0.04, respectively. 
The patients also had significantly lower levels of sodium 
and TSH; P values were 0.004 and 0.03, respectively. Serum 
cys-C levels were also higher in the HG group (Fig. 1). In 
the HG group, 13 of 37 patients (35%) had elevated cys-C 
levels. In the control group, only one of 33 patients (3%) had 
elevated cys-C levels (P value 0.0023). Further analysis of 

the data included stepwise multiple regression analysis with 
the dependent variable “Cys-C”. The model had two inde-
pendent predictors, an R² of 63.7 %, and a predicted R² of 
61.6%. Predictors for cys-C were the number of vomiting 
episodes and duration of hospitalization.

Discussion
  
In this study, we found that cys-C levels were elevated in HG 
pregnant patients as compared to the controls. Furthermore, 
cys-C levels were a beneficial predictive marker of hospital-
ization time. The results of the present study suggest that cys-
C levels (cut-off value > 1 mg/L) can be used as a criterion of 
hospital admission following the clinical assessment for HG 
patients. Therefore, Cys-C is a reliable marker in pregnant 
patients as well as in non-pregnant women. There are only 
few studies on cys-C levels in pregnant women. Strevens et 
al. found that cys-C is better than serum creatinine for es-
timating the GFR; other studies revealed that cys-C levels 
were higher in the third trimester. Later findings associated 
cys-C levels with inulin clearance and established that GFR 
was still markedly elevated in late pregnancy [8, 11-14].  
There is only one published study that studied cys-C levels 
in the first trimester: values were between 0.45 - 0.6 mg/L in 
five pregnant patients [15]. We also found similar levels of 
cys-C in the control pregnant group (mean cys-C levels were 
0.63 mg/L in 33 patients), as shown by Akbari et al.

The exact mechanism of elevated cys-C levels in pre-
eclampsia is not known but may involve glomerular endo-
theliosis [16]. However, there is not any published data about 
glomerular endotheliosis or hyperemesis gravidarum.  One 

Figure 1. Cys-C levels in HG and controls.
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of the other explanations for high cys-C levels may be fetal 
or placental weight. However, Strevens et al. did not find 
any correlation with these factors or cys-C in pre-eclamptic 
pregnant women [11]. 

It has been shown that hyperthyroidism and steroids 
may affect cys-C levels [17, 18]. Kotajima et al. found sig-
nificantly higher serum concentrations of cys-C and TGF-β1 
levels in patients with Graves’ disease compared to controls 
[19]. One of the reasons for our findings could have been the 
elevated levels of cys-C in our study population, but there 
were no clinically hyperthyroid patients in our study popula-
tion. Furthermore, multiple regression analysis did not show 
any statistically significant correlation between TSH, free 
T3 or free T4 and cys-C levels. Slayden et al. performed 
an animal study that showed that estradiol increased vaginal 
cys-C expression in fibroblasts [20]. Another study estab-
lished the positive correlation with cys-C and serum leptin 
levels [21]. These hormonal changes may explain the elevat-
ed cys-C levels in HG.

BUN levels also significantly elevated in the HG group 
but there was no correlation with the csy-C levels, this may 
be a reason of oral hydration of patients prior to admission 
to the hospital.

Limitations: Small sample size and absence of leptin 
levels are study limitations.

Conclusion

There is a significant correlation between both the number 
of vomiting episodes and the length of the hospital stay with 
cys-C levels in HG. Cys-C levels could serve as a beneficial 
marker (cys-C > 1 mg/L as a cut-off value) in the context of 
hospitalization criteria following the clinical assessment for 
HG in the outpatient clinic.
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