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1. Introduction
End-stage kidney disease is associated with low fertility, 
and women on dialysis are estimated to have a 1/100 
chance of becoming pregnant compared to the general 
population [1,2]. Many abnormalities include low follicle-
stimulating hormone (FSH), luteinizing hormone (LH), 
progesterone, estrogen deficiency, hyperprolactinemia, 
ovulation inhibition, subclinical hypothyroidism, anemia, 
mood disorders, and decreased libido are common in 
uremic patients [3–5]. In addition, endometrial atrophy 
due to changes in the hypothalamic-pituitary-gonadal 
axis is common in predialyitic and hemodialysis female 
patients cause a disrupted ovulation process. Even if the 
menstrual cycle is regular, implantation impairment may 
occur due to changes in the pulsatility of hypothalamic-
pituitary-gonadal hormones [6,7].

In 1970, pregnancy in a hemodialysis (HD) patient 
resulting in successful delivery was reported for the 
first time [8]. In the following years, case reports about 
pregnancy in HD patients were started to be presented in 
the literature [9,10]. The information about the frequency 
of pregnancy in female HD patients is heterogeneous. The 
reported frequency of pregnancy in women of childbearing 
age, who are undergoing HD, has increased from 0.54% to 
3.3% / 1000 patient-years [11]. The pregnant hemodialysis 
patient may encounter many complications such as 
hypertension, miscarriage, premature birth, delivery of a 
baby with low weight, fetal growth restriction, and fetal 
and maternal death during pregnancy. Continuously 
developing HD technology, treating anemia, preserving 
residual renal functions, and increasing weekly dialysis 
hours caused increased pregnancy rates and live birth 

Background/aim: This study aimed to investigate pregnancy frequency and evaluate the factors affecting live births in hemodialysis 
(HD) patients. 

Materials and methods: Female HD patients whose pregnancy was retrospectively reported between January 1, 2014, and December 
31, 2019. The duration of HD, primary disease, and the information on whether the pregnancy resulted in abortion, stillbirth, or 
live birth, whether the HD duration was prolonged after diagnosing the pregnancy and whether it accompanied preeclampsia were 
recorded.

Results: In this study, we reached 9038 HD female patients’ data in the study. A total of 235 pregnancies were detected in 145 patients. 
The mean age was 35.42 (35 ± 7.4) years. The mean age at first gestation was 30.8 ± 6.5 years. The average birth week was 32 (28 –36) 
weeks. A total of 53.8% (no = 78) of the patients had live birth, 51.7% (no = 70) had at least one abortion in the first 20 weeks, and 13.1% 
(no = 19) had at least one stillbirth after 20 weeks. The rate of patients’ increased numbers of dialysis sessions during pregnancy was 
71.7%. The abortion rate was 22.4% in those with increased HD sessions, whereas 79.3% in those not increased HD sessions (p < 0.001). 
Live birth frequency was 67.2% in the increased HD sessions group and 3.4% in those who did not differ in HD sessions (p < 0.001).

Conclusion: For the first time, we reported pregnancy outcomes in HD female patients, covering all regions of Turkey. It has been 
observed that; increasing the number of HD sessions in dialysis patients will decrease fetal and maternal complications and increase 
live birth rates.
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results [11–12]. Increasing the number of conventional 
weekly HD sessions or extended dialysis, such as nocturnal 
HD, has been shown to increase live birth rates and, at the 
same time, reduce the risks of developing the complications 
mentioned above [13 - 15]. It is challenging to identify and 
treat the situations such as managing pregnant patients 
with CKD, determining the optimal treatment method, 
evaluating the expectant mother before pregnancy, and 
monitoring the possible complications through pregnancy. 
The main reason for this is the absence of organized large 
studies. This study aims to investigate the pregnancy 
frequency and outcomes in female HD patients in Turkey.

2. Materials and methods
This study analyzed the information of HD female patients 
whose pregnancy status was reported between January 1, 
2014 and December 31, 2019 across Turkey. This study 
was approved by Sakarya University Ethics Committee 
(No: 71522473/050.01.04/295). We divided the regions of 
the country into seven parts and designated accountable 
nephrologists for each area. A total of 9038 female patient 
data were obtained by contacting nephrologists from other 
provinces through accountable nephrologists.

All study patients who 1) are over 18 years old, 2) have 
a history of pregnancy, and 3) reached to other pregnancy 
information were included. Patients undergoing nocturnal 
HD or peritoneal dialysis were excluded from the study. 
The patients’ age, HD duration, primary disease, the 
information on whether the pregnancy resulted in 
abortion, stillbirth, or live birth or not if HD period was 
prolonged after learning the pregnancy, and if preeclampsia 
was accompanied or not were recorded.
2.1. Statistical analysis
SPSS (Statistical Package for Social Sciences) version 22.0 
program was used for statistical analysis in evaluating the 
data. Descriptive statistical data were shown as frequency 
(percentage), median (minimum-maximum) (25th 
percentile–75th percentile), and mean ± standard deviation. 
Distribution characteristics of numerical variables were 
evaluated by using the Kolmogorov–Smirnov test. The 
chi-square test was used in the comparison of categorical 
data. The Mann–Whitney U test was used to compare the 
variables that were not normally distributed. Categorical 
features and relationships between groups were assessed 
using an appropriate chi-square test. The p value <0.05 was 
accepted as statistically significant.

3. Results
A total of 9038 female patients were included in the study. 
A total of 235 pregnancy histories were detected in 145 
patients. Some of the 145 patients had more than one 
pregnancy history, and we found 235 pregnancy histories 
at the end of the study. The mean age of the patients was 

35.42 (35 ± 7.4) years. The most common primary diseases 
of the patients were diabetes mellitus (17%), hypertension 
(9.7%), glomerulonephritis (17%), and polycystic kidney 
disease (12.8%). The mean HD duration was 72 (36–139) 
months. The mean first pregnancy age was 30.8 ± 6.5 years. 
53.8% (no = 78) of the patients had live birth, 51.7% (no 
= 70) had at least one abortion in the first 20 weeks, and 
13.1% (no = 19) had at least one stillbirth after 20 weeks. 

The clinical and biological features of the patients are 
summarized in Table 1. The rate of patients whose dialysis 
sessions were increased during pregnancy was 71.7%. 
The average weekly dialysis session was 5 (3–6) sessions. 
In 73.1% of cases, delivery was carried out by cesarean 
method. Of the patients with increased HD sessions during 
pregnancy, 67.2% resulted in a live birth, 22.4% abortion, 
and 10.4% stillbirth. Besides, of those whose HD sessions 
were not increased, 3.4% resulted in live birth, 79.3% in 
abortion, and 17.2% in stillbirth (p < 0.001) (Table 2). 
Figure 1 shows the relationship between increased weekly 
HD sessions and successful pregnancy processes. The 
mean live birth week was 32 (28 – 36 weeks) weeks. The 
mean newborn birth weight was 1966.03 ± 816.17 grams. 
In terms of median birth weight, in patients who resulted 
in a live birth it was 1860 (950–2500) g in the group whose 
HD sessions were not increased, whereas, in the group 
with increased weekly HD sessions, it was 2045 (1275–
2575) g higher (Figure 2). This result was not statistically 
significant (p = 0.678). Preeclampsia was reported in 24 
(10.2%) cases. 

4. Discussion
In his study, for the first time, pregnancy rates, dialysis 
application profile during pregnancy, and pregnancy 
outcomes were revealed by retrospectively screening a 
large group of female HD patients, which is the largest 
epidemiological study covering all regions of Turkey.

Despite the improvements of dialysis methods, their 
effectiveness, and the membranes, pregnancy incidence 
in uremic patients is still very low. The incidence of 
pregnancy varies between 1% and 7% in HD patients. 
[16,17]. Although HD patients maintain their pregnancies, 
maternal and fetal complications are common. First 
pregnancy reports of successful live birth rates in HD 
patients were extremely low [18]. These rates increased up 
to 50% in the 2000s because of the advancement of dialysis 
efficacy [19]. Reported data on pregnancy outcomes 
and management in uremic female patients varies from 
country to country in the world [20]. Until now, there was 
no clear data on this issue in our country. With this study, 
pregnancy outcomes were studied in conventional HD 
patients for the first time in Turkey, with 57 nephrologists 
covering seven geographical regions. More than half of the 
patients’ pregnancies (53.8%) resulted in a live birth, while 
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the remaining half resulted in abortion or stillbirth. The 
mean weights of alive babies were 1966.03 ± 816.17 grams. 
In a similar study by Malik et al., live birth rates were 58%, 
and the average of babies’ birth weights were 1700 grams 
[17]. 

Premature birth rates are quite high in HD patients. 
Moreover, premature birth is the most important cause 
of death in newborn babies. Our study determined the 
mean birth week of the patients as 32 (28–36) weeks. In a 
study of 28 HD patients, 18 patients (64.2%) had a mean 
week of successful live birth of 32 weeks and a mean birth 

weight of 1747.4 ± 607.0 g [21]. Similarly, Eroglu et al., in a 
small-scale study, showed that the mean gestational age at 
delivery was 32 weeks, and the mean newborn birthweight 
was 1400 (420-2640 grams) g in 7 HD pregnant patients 
[22]. 

The fundamental approach to achieving successful 
pregnancy results is to increase the weekly dialysis 
dose.  [12,23]. It is possible to reduce premature birth 
rates, achieve high birth weights, and deliver at term by 
performing intensive or prolonged HD [12, 24–26]. The 
literature data show that the incidence of pregnancy has 

Table 1. Demographic and clinical characteristics of patients.

Characteristics Outcome

Age (years) 35.42 (35 ± 7.4)
Hemodialysis duration, means, (Months) 72 (36–139)
Primary Disease
Diabetes mellitus 17 (11.7%)
Hypertension 14 (9.7%)
Glomerulonephritis 17 (11.7%)
Polycystic kidney disease 4 (12.8%)
Nephrolithiasis 9 (6.2%)
Vesicoureteral reflux 10 (6.9%)
Unknown 22 (15.1%)
Others 52 (35.9%)
Total pregnancy numbers, (no) 235
Mean first pregnancy age, (Years) 30.8 ± 6.5
Gestation age in dialysis, (Months) 19.0 (7.0–40.0)
The rate of increasing dialysis sessions during pregnancy, (%) 71.7
At least one abortion in the first 20 weeks, no, (%) 70 (51.7)
At least one stillbirth after 20 weeks, no, (%) 19 (13.1)
Number of live births, no, (%) 78 (53.8)
Cesarean/Vaginal delivery rates, (%) 39.3/14.5
Mean live birth weight, (grams) 1966.03 ± 316.17
Mean number of weekly dialysis sessions, (n) 5.0 (3.0–6.0)
Mean birth week, no, (%) 32.0 (28.0–36.0)
Frequency of preeclampsia, no, (%) 24 (10.2)
Maternal death, (%) 0

Table 2. The relation between the increase in the number of HD sessions and the course of pregnancy.

  Live birth
(%)

Abortion
(%)

Stillbirth
(%) p value

No increase in the number of HD sessions, (%) 3.4 79.3 17.2 < 0.001
İncreased number of HD sessions, (%) 67.2 22.4 10.4 < 0.001
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increased by raising the number of dialysis sessions in the 
last two decades [11]. In a study conducted by Sachdeva et 
al., 78% of 187 pregnant women had a live birth. In 61% 
of patients, dialysis sessions were increased to 6 sessions/
week (mean 5.5 ± 1.1 sessions) [27]. Similarly, in our study, 
the average number of weekly dialysis was 5 (3–6) days, and 
the rate of patients whose dialysis sessions increased during 
pregnancy was 71.7%. In this retrospective study, we did not 
find information about why the number of HD sessions was 

not increased in some pregnant patients from the recorded 
files. The possible reasons for this may be that these patients 
could not reach the nephrologist in the area where they live, 
lack of accountable nephrologists in some dialysis centers, 
and some patients may be having 1-2 sessions or up to 
three sessions per week. Nearly two-thirds (67.2%) of those 
with increased HD sessions during pregnancy resulted in 
live births and one-third with abortion or stillbirth. A total 
of 96% of patients whose HD sessions were not increased 
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resulted in abortion or stillbirth, whereas only 3% resulted 
in a live birth. These results indicate the increased possibility 
of acquiring positive results by increasing the dialysis 
dose during pregnancy via reducing exposure to uremia. 
Although weekly dialysis hours are recommended as > 20 
h/week, in a study recently published by the Toronto group, 
the live birth rate has been shown to increase to around 85% 
by nocturnal dialysis with at least 36 h a week [12]. Also, 
compared to conventional dialysis, longer gestational weeks 
and, thus, higher birth weight and birth rates were obtained 
with nocturnal dialysis.

The most important cause of abortion and premature 
births in uremic pregnant patients is preeclampsia. A 
recently published study showed that preeclampsia 
developed in 15 of 40 pregnant patients (37.5%) with 
diagnosed stage 4 - 5 CKD. Of those, ten patients had an 
abortion, and 29 patients had a premature birth. Only one 
patient had a timely delivery. It has been reported that 5 
of the prematurely born babies died [28]. In another 
study investigating the factors affecting fetal outcomes in 
93 pregnant HD patients, preeclampsia rates were found 
around 15%. It has been shown that detected preeclampsia 
shortens the gestational week, negatively affects successful 
live birth rates and is responsible for 40% of perinatal deaths. 
Besides, 53% are associated with various adverse outcomes. 
In addition, all babies born alive from preeclamptic patients 
were premature, and 9 of them were found to be advanced 
prematurely [29]. On the other hand, it has been shown 
that the risk of developing preeclampsia significantly 
decreases as the weekly dialysis sessions increase [30]. Our 
study found that 10.2% of the patients who completed 20 
weeks of gestation developed preeclampsia. We evaluated 
this rate lower than the literature data. We consider that; 

retrospective data, close monitoring of the nephrologists, 
and prolonging the weekly dialysis session may have 
affected these rates.

The limitations of the present study are as follows: a 
retrospective nature, the inability to obtain information 
about whether stillborn babies have chromosomal 
abnormalities, unavailability of records of hemoglobin 
values at the beginning and throughout the pregnancy 
to compare live births and stillbirths outcomes, and the 
inability to obtain sufficient data on anemia management 
such as erythropoietin therapy.

In conclusion, live birth rates in HD patients are higher 
than the ones in the ancient times due to HD efficacy, 
development of membranes, increased weekly dialysis 
sessions, obstetrics, and neonatal care. In order to maintain 
a successful pregnancy process, it should be aimed to reduce 
the exposure of dialysis patients to uremia during the week. 
Increasing the number of weekly HD sessions is essential 
in this respect. Controlling the weekly dry weight, ensuring 
adequate daily maternal-fetal calories, management of 
comorbid conditions such as hypertension and anemia are 
imperative. We believe that adopting these approaches will 
reduce fetal and maternal complications and, thus, increase 
successful live birth rates.
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