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Pregnancy after kidney transplantation (KT) conveys risks of adverse pregnancy
outcomes (APO). Little is known about performance of pre-pregnancy counselling
after KT. This study investigated perceptions of risk, attitudes towards pregnancy and
factors influencing advice given at pre-pregnancy counselling after KT. A web-based
vignette survey was conducted among nephrologists and gynaecologists between
March 2020 and March 2021, consisting of five vignettes containing known risk
factors for APO and general questions on pre-pregnancy counselling after KT. Per
vignette, attitudes towards pregnancy and estimation of outcomes were examined. In
total 52 nephrologists and 25 gynaecologists participated, 56% from university
hospitals. One third had no experience with pregnancy after KT. All gave positive
pregnancy advice in the vignette with ideal circumstances (V1), versus 83% in V2
(proteinuria), 81% in V3 (hypertension), 71% in V4 (eGFR 40 ml/min/1.73 m2). Only 2%
was positive in V5 (worst-case scenario). Chance of preeclampsia was
underestimated by 89% in V1. 63% and 98% overestimated risk for graft loss in
V4 and V5. Professionals often incorrectly estimated risk of APO after KT. As
experience with pregnancy after KT was limited among professionals, patients
should be referred to specialised centres for multidisciplinary pre-pregnancy
counselling to build experience and increase consistency in given advice.
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INTRODUCTION

Pregnancy after kidney transplantation (KT) is challenging from both an obstetric and renal
point of view. Higher incidences of adverse pregnancy outcomes (APO) have been described,
such as preeclampsia, foetal growth restriction and preterm birth (1–3). Pregnancy does not
seem to negatively affect graft function or graft loss when pre-pregnancy kidney functioning is
good (4).
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Since the first successful pregnancy after KT in 1958 (5), annual
numbers of pregnancy after KT have been rising. In the US, on
average 220 women conceive and give birth after KT per year, in the
Netherlands on average 12 women per year (6).

Although challenging, women after KT have the same desire
for children and often have considered their plans for pregnancy
to a greater extent than women in the healthy population (7, 8).
Therefore, pre-pregnancy counselling is an important aspect of
clinical care for kidney transplant recipients. Our previous study
showed that kidney transplant recipients rely on their
nephrologists’ pregnancy advice and that attitudes towards
pregnancy vary between nephrologists (9).

According to the best practice guidelines from 2002 (European)
and 2005 (United States) (10, 11) optimal timing of pregnancy after
KT is at least 1–2 years after transplantation, in women with good
kidney function, little/no proteinuria, normal blood pressure, no
recent acute rejection, good compliance to medication and no use of
teratogenic drugs. When the situation does not meet these criteria,
practice guidelines advise evaluation on case-by-case basis.

While guidelines describe the ideal candidate for pregnancy
after KT, little is known about pregnancy in less ideal situations.
Furthermore, physicians do not always follow clinical practice
guidelines (12, 13). This cross-sectional survey vignette study was
designed to examine the variation in attitude of medical
specialists regarding pregnancy after KT in varying situations.
Also, factors influencing their attitude and pregnancy advice were
examined.

MATERIALS AND METHODS

Study Design
A cross-sectional survey vignette study (14–17) was conducted
between March 2020 and March 2021. To determine variation in

pre-pregnancy counselling between medical specialists in the
Netherlands, five clinical vignettes were constructed.
Participants were invited by e-mail to complete a web-based
questionnaire concerning these vignettes. LimeSurvey software
was used to create the survey and collect data (18). The Checklist
for Reporting Results of Internet E-Surveys (CHERRIES) was
used for reporting the results of our study (Supplementary File
S3) (19).

Participants
Nephrologists and gynaecologists practicing in public hospitals
were invited to participate. Of note, post-KT care in the
Netherlands is mainly carried out by university medical
centres during the first year after KT. After 1 year, patients are
referred to general hospitals for further care. Therefore, patients
with a wish to conceive may be undergoing treatment either in
university or in general hospitals. To enable inclusion of
participants in both settings, the survey was sent to the
regional network of the research group. Participants were
invited by an initial e-mail to fill in the questionnaire,
followed by two reminders. Responses were also included if
the questionnaire was not fully completed. The survey was
only accessible for the invited participants and was protected
by a password.

Vignettes
Vignette studies use short scenarios (vignettes) for respondents in
surveys to express their views and attitudes on these scenarios. By
systematically varying the levels of theoretically important
vignette characteristics, a sample of different vignettes is
available for respondents to judge (17).

For our study, vignettes were carefully constructed according
to several steps. First, vignettes were designed based on previous
literature and clinical expertise (4). (1, 20, 21) Then, vignettes
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were evaluated by two experienced specialists in counselling for
pregnancy after KT: one obstetrician and one transplant
nephrologist. The vignettes were then reviewed by a health
psychologist involved in survey research, to check for clear
wording and corresponding questions and answer categories.
Finally, a study pilot was conducted by sending the survey to
three transplant professionals to test understanding and
acceptability. According to these responses, the vignettes and
questions were revised.

The vignettes described the same case of a woman of
reproductive age after KT, coming to the outpatient clinic with
a wish to conceive. In each vignette, one factor was adjusted to
assess factors influencing attitudes towards pregnancy and advice.
Although the decision making process is complex and
multifactorial, only the most important risk factors for adverse
pregnancy outcome (1, 2, 4, 22) could be included in this study
because of the expected number of respondents. Vignettes varied
on the following characteristics: presence of hypertension (blood
pressure >140/>90 mmHg), proteinuria (>500 mg/L), poor
kidney functioning (eGFR <60 mL/min/1.73 m2) and rejection
in the past year (21). The first vignette described the ideal
situation for pregnancy after KT, with no risk factors for poor
outcomes. The second to fifth vignette introduced, respectively
proteinuria, hypertension, poor kidney function (eGFR 40 mL/
min/1.73 m2) and a combination of risk factors (hypertension,
eGFR 25 mL/min/1.73 m2, proteinuria, rejection in the past year).
In the supplementary data file, the vignettes and questionnaire are
shown (Supplementary Files S1, S2).

Survey
The survey consisted of three parts: first, questions regarding
participants’ characteristics and their experience with
pregnancy after KT. Furthermore questions were asked
about counselling style and responsibility. Additionally,
participants were asked to rank the factors that influence
their advice regarding pregnancy from a scale of 1–5
(Likert scale). These factors were identified from current
literature (1, 4, 10, 11) (Supplementary File S1). Second,
vignettes were displayed and per vignette, participants were
asked whether their attitude towards a pregnancy for this
patient would be negative or positive. Also, the weight of
decision factors for their attitude was examined (on a scale of
1–5). Furthermore, participants had to predict the pregnancy
outcome of the given vignette with respect to gestational age,
birth weight, chance of developing preeclampsia and chance
of graft loss within 2 years after pregnancy. Lastly,
participants were asked to name and rate (on a scale of
1–5) the most important factor influencing pregnancy
advice after KT per vignette (Supplementary File S2).

Ethics
There were no patients involved in this study. Personal
information of participants was pseudo-anonymized. Data was
collected and stored in a secured database. The study was
approved by the Ethical Committee of the Erasmus Medical
Centre: MEC-2020-0194.

Analytical Approach
Continuous values are reported as means (SD) when they were
normally distributed. Variables with a non-normal distribution
are reported as median with interquartile range (IQR). For each
vignette, positive and negative attitudes towards pregnancy were
analysed. Per vignette, the study group was divided into a positive
attitude group and negative attitude group and groups were cross-
tabulated against participants’ demographic characteristics. Also,
per vignette, participants’ estimated outcomes were compared
with observed pregnancy outcomes after KT in the PARTOUT-
dataset, in which all pregnancies after KT and their outcomes of
the past 40 years in the Netherlands are included (22).
Unfortunately, only for vignette 1, 4 and 5 a comparison with
current literature could be made since for vignette 2 (proteinuria)
and vignette 3 (hypertension) no comparative data were available.
Furthermore, a ranking was made per specialty for factors
influencing pregnancy counselling and advice. Significance
between groups was determined by a T-test or Chi-square test.
Significance was corrected for multiple testing with the
Bonferroni correction (23). Analyses were performed using
IBM SPSS Statistics, version 25.0.0. Graphs and figures were
established with GraphPad Prism, version 8. Free text-responses
were categorized.

RESULTS

Participant Characteristics
In total, 265 medical specialists were invited to participate in this
questionnaire. After removal of non-existing and duplicate email
addresses and participants that opted out, 77/240 participated
(32% response rate, Figure 1). Participant characteristics are
reported in Table 1. The study group consisted of 52 (68%)
nephrologists and 25 (32%) gynaecologists.

Experience and Opinions on Counselling
Experience With Pregnancy Outcomes
Overall, 76/77 of participants answered the question regarding
their experience of treating women who became pregnant after
KT. The majority (57%) reported good experiences with
pregnancy after KT. 35% of respondents indicated having too
little experience with pregnancy after KT to answer this question.
Furthermore, participants were asked to clarify their definition of
good pregnancy outcomes. Regarding the child, answers varied
from being “born at term” to “birth after 36 weeks without
complications for the child or growth retardation.” Regarding
the mother, quotes varied from “birth without complications” to
“stable graft function, uncomplicated pregnancy and being able to
enjoy the pregnancy and birth.” Regarding the graft, definitions of
poor outcome ranged from “decline in eGFR” to “renal
replacement therapy.” One nephrologist stated: “transplant
survival is not the only important outcome in life.” Another
stated: “Pregnancy after transplantation is not a pink cloud, but a
medical obstacle course where parents should make a conscious
decision. But if you make this choice with the right guidance, the
outcome can be successful.”
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Counselling Style
Participants were questioned about their counselling style. Most
participants responded to be more informing and coaching than
directive: “Informing, but more guiding when there are great
risks.” Also, participants indicated that styles differed per type of
patient.

Responsibility of Decision Making
The majority of participants see themselves as “responsible” to
“very responsible” in the decision-making process when a
patient is wishing to conceive after KT (64%). However, 8%
felt no responsibility “as long as the patient is not in need of
assisted fertility, she alone is responsible” and 29% felt little
responsibility “it is the decision of the patient, it is her life.”
Regarding responsibility for a pregnancy, most participants
indicated that the professional/clinician is responsible for
informing the patient about several scenarios of outcomes.
The responsibility for the final decision to conceive lays with
the patient: “The doctor advises, the patient decides, always.”
Also, a difference was made in spontaneous conception versus
assisted pregnancies, “if there is enough proof for a negative
medical pregnancy advice then you should have the guts to
offer no fertility treatments, that is really a responsibility of the
doctor.” Only a few participants (two nephrologists) thought
that the clinician was responsible for the final decision, because
of his/her medical expertise.

Factors Influencing Counselling Advice
The results are shown in Figure 2. Gynaecologists ranked “graft
rejection in the past” significantly more important than
nephrologists (p = 0.002).

Furthermore, participants were asked to rank their three most
important factors for pre-pregnancy counselling andadvice. Of all
these factors, pre-pregnancy eGFR was considered most
important (28%), followed by pre-pregnancy proteinuria (15%)
and pre-pregnancy blood pressure (14.5%). Co-morbidity,
obstetric history, mental health, smoking, BMI, attitude
towards potential adverse pregnancy outcomes were also
factors that were taken into consideration.

Vignettes
For each vignette, the number of positive attitudes towards
pregnancy after KT is shown in Figure 3.

In the first vignette (ideal situation), all participants had a
positive attitude towards pregnancy after KT. In the second
vignette (proteinuria) 83% was positive. As shown in Figure 3,
while more nephrologists (10/41, 24%) had a negative attitude
than gynaecologists (1/22) (p = 0.045), this difference was not
significant. Reasons for negative advice included: “risk of graft
failure,” “examine reason for proteinuria before getting pregnant”
or “inform patient regarding high risk of graft failure and
preeclampsia.” In the third and fourth vignette (hypertension
and poor kidney function), respectively 81% and 71% were
positive. In the last vignette (worst case), 98% of participants
had a negative attitude towards pregnancy. A nephrologist stated
“do not become pregnant, unless the woman is of higher age and
is not able to wait any longer, and only if she knows this could
lead to the loss of her kidney graft.” The one gynaecologist who
would give positive advice for this vignette explained: “in the end
it is a patient’s choice, but counselling should be very attentive
with all concerns thoroughly explained: it will be a high-risk
pregnancy with high chance of complications.” No significant
associations were found between demographic characteristics and
attitude towards pregnancy.

Estimated Outcomes of the Vignettes
In Figure 4, for vignette 1, 4 and 5, participants’ predictions of
outcomes are shown, compared to the observed outcomes in the
PARTOUT-dataset and current literature. The dark grey bars are
the “true” results from the PARTOUT dataset (22).

In vignette 1, the majority (62%) predicted a higher gestational
age than observed in the PARTOUT-dataset
(estimated >37 weeks versus mean gestational age PARTOUT-
data 36 weeks). In vignettes 4 and 5, estimated birthweight
corresponded with the PARTOUT-data. The chance of
developing pre-eclampsia was underestimated in vignette 1
(ideal situation): 89% of participants estimated the chance of
preeclampsia <30% while the PARTOUT-dataset showed an
incidence of 39%. Estimated outcomes of vignette 2:
proteinuria, and vignette 3: uncontrolled hypertension could
not be compared with current literature, since no comparative
data on these parameters were available. Although the difference
was smaller, in vignette 4 (eGFR 40 mL/min/1.73 m2) the
incidence of preeclampsia was underestimated as well
(estimated 10%–30% versus PARTOUT-data 33%–39%). The
chance of graft loss was overestimated in vignette 4 (eGFR
40 mL/min/1.73 m2) and 5 (worst case) by respectively 63%
and 98% of participants.

FIGURE 1 | Flowchart of this study. In total, 77/240 (32%) participants
replied to the questionnaire.
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Lastly, predicted outcomes were compared between
nephrologists and gynaecologists. After adjusting for multiple
testing, p < 0.0025 was considered significant. In vignette 5 (worst
case), nephrologists predicted a higher birth weight than
gynaecologists (p = 0.046, p = 0.020). Furthermore,
nephrologists estimated a lower chance of developing

preeclampsia than gynaecologists in vignette 4 [eGFR 40 mL/
min/1.73 m2 (p = 0.004)]. These differences were not significant
after adjusting for multiple testing. No association was found
between years of experience and prediction of outcomes.

DISCUSSION

Main Conclusion
This study, focusing on attitudes among professionals towards
pregnancy after KT, has four major findings. First, professionals
had little experience with pregnancy after KT. Among those with
experience, attitudes towards pregnancy after KT were positive.
Second, pre-pregnancy kidney function, proteinuria and blood
pressure are considered most important factors influencing
pregnancy advice after KT. Third, despite participants’ overall
positive attitude towards pregnancy after KT, in less ideal
situations, there was less agreement on pregnancy advice.
Fourth, participants seem to underestimate the chance of
developing preeclampsia and overestimate the chance of graft
loss within 2 years after pregnancy. As pregnancy after KT is rare,
referral to expert care centers could be considered to build
experience and to provide combined pre-pregnancy care and
counselling by a nephrologist and gynaecologist together.

Comparison With Current Literature
In the Netherlands, the incidence of pregnancy in women who are
transplanted under the age of 45 is approximately 10% (9).

TABLE 1 | Participants’ baseline characteristics.

Demographic variable N = 77
(n/%)

Medical centre
- University Hospital 43 (56%)
- General Hospital 34 (44%)

Function
- Gynaecologist 25 (33%)
- Nephrologist 52 (68%)

Year of graduation medical training (median, IQR) 2006 (10)
Age (IQR) (median, IQR) 47 (13)
Gender
- Male 39 (51%)
- Female 38 (49%)

Children of their own 71 (92%)
Dutch nationality 76 (99%)
Religion, of which: 17 (22%)
- Christianity 16 (21%)
- Islam 1 (1%)

Working experience in KT, years (median, IQR) 12 (14)
Number of womenwith pregnancy after KT treated by the participant
(median, IQR)

3 (15)

KT, kidney transplantation; IQR, inter quartile index.

FIGURE 2 | Importance of factors in pre-pregnancy counselling after kidney transplantation in general, according to clinicians. Scale 1 (less important) to 5 (very
important). Gynaecologists scored “history of transplant rejection” significantly more important than nephrologists (p = 0.002). Significance was determined by T-test.
The use of Bonferroni’s post-test correction adjusted significance level to (0.05/16) p < 0.0031.
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Therefore, pregnancy after KT is a rare phenomenon in daily
practice, especially for nephrologists and gynaecologists in
general hospitals. This was also shown in our study, with 30%
of clinicians having no experience with pregnancy after KT.
Nevertheless, these clinicians can also be confronted with
questions regarding pregnancy from KT recipients in daily
practice when patients express their wish to conceive to their
treating physician. When experience is lacking, clinicians need to
turn to guidelines and consensus statements. Unfortunately, these
guidelines describe only ideal situations (10, 11). This makes it
difficult to counsel more complex cases such as patients with
some proteinuria and/or lower kidney function. Furthermore, a
previous study among CKD-patients regarding fertility care
showed a relationship between knowledge of clinicians on
fertility care and the amount of fertility care that was given
(24). From this study, it can be hypothesized that with little
experience, a clinician might be less attentive to the subject of
pregnancy after KT. This may also help explain why, in our
previous study, women after KT reported a lack of initiative
among clinicians to broach the subject and experienced a high
threshold to discuss their wish to conceive with their
nephrologist (9).

The ranking of kidney function, proteinuria and blood
pressure as the three main important factors for counselling
and for risk identification matches current literature and
guidelines (1, 4, 10, 11). Clinicians’ estimations were
compared to the Dutch PARTOUT-cohort for two reasons.
First, to ensure a representative comparison of estimations and
reported outcomes on a national scale. Second, to ensure an
optimal comparison given the availability of many vignette-
parameters in the PARTOUT-data that were lacking in other
published cohorts. In this comparison, the chance of developing
pre-eclampsia and preterm birth was underestimated by

clinicians (22). However, when comparing clinicians’
estimations regarding preeclampsia to outcomes reported in
the study by Stoumpos et al, clinicians’ estimations seem more
adequate. Nevertheless, Stoumpos’ incidence of preterm birth
(61%) was similar to the PARTOUT-dataset (25). Also, the
cohort of KT-pregnancies reported by Piccoli et al could be
matched to vignette 1 (ideal situation), showing a higher
incidence of preterm birth than the PARTOUT-data (26).
Thereby, when comparing clinicians’ estimations regarding
preterm birth internationally to different cohorts, their
predictions remain an underestimation. Unfortunately, to our
knowledge, other estimated parameters such as risk of graft loss
within 2 years after delivery were not available in other
published cohorts for vignette-comparison.

We reported an overestimation of the risk of graft loss
within 2 years after delivery compared to the PARTOUT-
cohort. There is a relationship between kidney function and
the risk for graft loss (27), but in our recent study there was a
small but non-significant difference in eGFR-slope before and
after pregnancy (28). Additionally, a recent meta-analysis
showed no difference in graft loss between women with
and without pregnancy after KT (4, 25). Unfortunately,
literature on proteinuria and pregnancy outcomes after KT
is lacking.

The majority of clinicians had a positive attitude towards
pregnancy after KT. This contrasts earlier studies on pre-
pregnancy counselling among KT recipients, where
respectively one-third and a quarter of female KT
recipients reported to have been counselled against
pregnancy (29, 30). While the intentions of these clinicians
remain unknown, their opinion counts and negative
information can be overwhelming for women. It is
important that clinicians are aware of their influence and
that they have adequate counselling skills. Even a negative
tone might lead to cancelling pregnancy plans. Wiles et al also
investigated pre-pregnancy counselling in CKD-patients.
They found that the clinicians’ positive or negative attitude
towards pregnancy had an influence on the decision to
become pregnant (31). Taking this influence into account,
it is desirable that clinicians are well informed on most recent
findings and have up-to-date knowledge on this subject.

Of note, though this study focuses on counselling KT
recipients who want to become pregnant, some KT
recipients get pregnant without planning. While in
Netherlands termination of pregnancy at an early stage of
pregnancy is legal, this is not the case in all countries. A recent
editorial on the impact of the reversal of Roe v. Wade in the
United States, further emphasized the importance of
reproductive care and pre-pregnancy counselling for
women with CKD in countries or states where abortion is
not legal (32).

Based on our findings we recommend that in more complex
clinical cases pregnancy counselling and care should be carried
out in multidisciplinary teams with an individualised approach
for the patient wishing to conceive. This is in line with the
previous advice by Cabiddu et al. regarding pregnancy after
KT in less ideal situations (33).

FIGURE 3 | Attitudes of clinicians towards pregnancy in kidney
transplant recipients per vignette. *In Vignette 2 (proteinuria), gynaecologists
were more positive than nephrologists, p = 0.045 considered not significant.
Significance was determined by Chi-square. The use of Bonferroni’s
post-test correction adjusted significance level to (0.05/5) adjusted the
significance level to p < 0.01.
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Strengths and Limitations
To date, this is the first study investigating attitudes and factors
influencing pre-pregnancy counselling after KT among
nephrologists and gynaecologists. Another strength is the
elaborate and methodical vignette construction. With expertise
from experienced transplant professionals (a nephrologist and a
gynaecologist), a health psychologist and a pilot study, vignettes
were improved and refined. Therefore, vignettes were constructed
that fit the research questions. However, despite these efforts,
feasibility of the survey required simplification of scenarios and
options for advice. Therefore, the fictitious vignettes did not cover
the full range of complex dilemmas, possible factors influencing
counselling and advice in daily practice. To address this
limitation, factors -based on current literature and expert
opinion-were ranked by participants next to the vignettes.
Another limitation is the low participation rate (32%). This is
in all likelihood because pregnancy after KT is highly specialised

care. The questionnaire was sent to all nephrologists and
gynaecologists in the regional network of the PARTOUT-
network. Part of the invitees might not have felt compelled to
participate in this study because they were lacking experience
with pregnancy after KT. This could have led to selection bias.
Although the relationship between prediction of pregnancy
outcomes and clinicians’ experience in the transplant field or
with pregnancy after KT seems intuitive, this could not be
demonstrated. A possible explanation might be the relatively
small sample size causing low statistical power. Despite
considerable limitations, this study is unique and can
contribute to a broader focus on how pre–pregnancy
counselling should be performed.

Implications and Further Research
In order to promote informed shared-decision making, more
information needs to be available for patients and clinicians.

FIGURE 4 | Clinicians’ estimations regarding pregnancy outcomes per vignette compared to the true incidences of pregnancy outcomes in the PARTOUT-cohort.
Vignette 1 = ideal situation eGFR 65 ml/min/1.73 m2 (n = 65). Vignette 4 = eGFR <40 ml/min/1.73 m2 (n = 62). Vignette 5 = least ideal situation (combination of factors),
eGFR 25ml/min/1.73m2 (n = 62) For each vignette, the dark bar represents the correct estimation according to the PARTOUT-dataset. PE: preeclampsia, DCGL: Death
Censored Graft Loss within 2 years postpartum. * Chi-square: p = 0.004 nephrologists estimated lower chance of developing preeclampsia than gynaecologists. **
Chi-square: p = 0.020 nephrologists estimated higher birthweight than gynaecologists. Both considered not significant. The use of Bonferroni’s post-test correction
adjusted significance level to (0.05/20) p < 0.0025.
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With outdated guidelines, providing accurate information to
the patient is a challenge. On top of this, although the number
of women getting pregnant after KT is rising, yearly numbers
are still relatively low. Though the recent publication of the
PARTOUT-data will assist in counselling for pregnancy after
KT, larger international datasets on pregnancy outcomes are
needed. Furthermore, to capture the different attitudes in the
dilemmas of daily practice more thoroughly, this study could
be expanded internationally, to evaluate additional factors
that may influence counselling to the vignettes. Although this
study does not directly demonstrate experienced professionals
predicting pregnancy outcomes more accurately, we suggest
pre-pregnancy counselling to be centralized in specialised
centres for multidisciplinary pre-pregnancy counselling.
This in order to build experience as pregnancy after KT is
scarce and often complicated.

DATA AVAILABILITY STATEMENT

The raw data supporting the conclusion of this article will be
made available by the authors, without undue reservation.

ETHICS STATEMENT

The studies involving human participants were reviewed and
approved by Ethical Committee of the Erasmus Medical Centre:
MEC-2020-0194. Written informed consent for participation was
not required for this study in accordance with the national
legislation and the institutional requirements.

AUTHOR CONTRIBUTIONS

MvB: participated in research design and performance, data
analysis and interpretation, and writing of the article. MG:
participated in research design and performance, data analysis
and interpretation, and writing of the article. EM: participated in
research design, data analysis and review of the article. JW:
participated in research design and performance, data
interpretation, and writing of the article. AL: participated in
research design and performance, data interpretation, and
writing of the article.

CONFLICT OF INTEREST

The authors declare that the research was conducted in the
absence of any commercial or financial relationships that
could be construed as a potential conflict of interest.

ACKNOWLEDGMENTS

We are grateful to all members of the PARTOUT-network for the
ability to use the published data as comparison to our study.

SUPPLEMENTARY MATERIAL

The SupplementaryMaterial for this article can be found online at:
https://www.frontierspartnerships.org/articles/10.3389/ti.2023.
11052/full#supplementary-material

REFERENCES

1. Deshpande NA, James NT, Kucirka LM, Boyarsky BJ, Garonzik-Wang JM,
Montgomery RA, et al. Pregnancy Outcomes in Kidney Transplant Recipients:
a Systematic Review and Meta-Analysis. Am J Transpl (2011) 11(11):
2388–404. doi:10.1111/j.1600-6143.2011.03656.x

2. Shah S, Venkatesan RL, Gupta A, Sanghavi MK, Welge J, Johansen R, et al.
Pregnancy Outcomes in Women with Kidney Transplant: Metaanalysis and
Systematic Review. BMC Nephrol (2019) 20(1):24. doi:10.1186/s12882-019-
1213-5

3. Moritz M, Coscia L, Daly T, Nathan H, Armenti D, Kliniewski D, et al.
Transplant Pregnancy Registry International (TPR). 2017 annual report.
Philadelphia PA: Gift of Life Institute (2018). p. 0–21.

4. van Buren MC, Schellekens A, Groenhof TKJ, van Reekum F, van de Wetering
J, Paauw ND, et al. Long-term Graft Survival and Graft Function Following
Pregnancy in Kidney Transplant Recipients: A Systematic Review and Meta-
Analysis. Transplantation (2020) 104(8):1675–85. doi:10.1097/TP.
0000000000003026

5. Murray JERD, Harrison JH, Merril JP. Successful Pregnancies after Human
Renal Transplantation. New Engeland J Med (1963) 269:341–3. doi:10.1056/
NEJM196308152690704

6. Be Hamilton JM, Osterman MJK, Rossen LM. Provisional Data for 2018 CDC.
Hyattsville, Maryland: National Center for Health Statistics. (2018).
Statistics DoV.

7. Szpotanska-Sikorska M, Mazanowska N, Madej A, Kociszewska-Najman B,
Wielgos M, Pietrzak B. Reproductive Life Planning in Women after Kidney or
Liver Transplantation. Clin Transpl (2018) 32(9):e13378. doi:10.1111/ctr.
13378

8. Crowley-Matoka M Desperately Seeking "normal": the Promise and Perils of
Living with Kidney Transplantation. Soc Sci Med (2005) 61(4):821–31. doi:10.
1016/j.socscimed.2004.08.043

9. van Buren MC, Beck DK, Lely AT, van de Wetering J, Massey EK. EXPloring
Attitudes and Factors Influencing Reproductive Choices in Kidney Transplant
Patients (The EXPECT-Study). Clin Transpl (2021) 35:e14473. doi:10.1111/
ctr.14473

10. EBPG Expert Group on Renal Transplantation. European Best Practice
Guidelines for Renal Transplantation. Section IV: Long-Term Management
of the Transplant Recipient. IV.10. Pregnancy in Renal Transplant Recipients.
Nephrol Dial Transpl (2002) 17:50–5.

11. McKay DB, Josephson MA, Armenti VT, August P, Coscia LA, Davis CL, et al.
Reproduction and Transplantation: Report on the AST Consensus Conference
on Reproductive Issues and Transplantation. Am J Transplant (2005) 5(7):
1592–9. doi:10.1111/j.1600-6143.2005.00969.x

12. Cabana MD, Rand CS, Powe NR, Wu AW, Wilson MH, Abboud PA, et al.
Why Don’t Physicians Follow Clinical Practice Guidelines? A Framework for
Improvement. JAMA (1999) 282(15):1458–65. doi:10.1001/jama.282.15.1458

13. Vendittelli F, RiviereO,Crenn-Hebert C,Giraud-RoufastA,Audipog SentinelN.Do
perinatal Guidelines Have an Impact on Obstetric Practices? Rev Epidemiol Sante
Publique (2012) 60(5):355–62. doi:10.1016/j.respe.2012.03.002

14. Mitropoulos J, Austin N, Hunter P, Cairney H, Parikh S. Decision-making for
Older Patients by Australian and New Zealand Doctors with Advance Care
Directives: a Vignette-Based Study. Intern Med J (2019) 49(9):1146–53. doi:10.
1111/imj.14263

15. Albert NM, Bena JF, BuxbaumD,Martensen L, Morrison SL, PrasunMA, et al.
Nurses’DecisionMaking in Heart FailureManagement Based onHeart Failure
Certification Status. Heart Lung (2018) 47(3):184–91. doi:10.1016/j.hrtlng.
2018.03.001

Transplant International | Published by Frontiers May 2023 | Volume 36 | Article 110528

van Buren et al. Pregnancy Counselling After Kidney Transplantation

https://www.frontierspartnerships.org/articles/10.3389/ti.2023.11052/full#supplementary-material
https://www.frontierspartnerships.org/articles/10.3389/ti.2023.11052/full#supplementary-material
https://doi.org/10.1111/j.1600-6143.2011.03656.x
https://doi.org/10.1186/s12882-019-1213-5
https://doi.org/10.1186/s12882-019-1213-5
https://doi.org/10.1097/TP.0000000000003026
https://doi.org/10.1097/TP.0000000000003026
https://doi.org/10.1056/NEJM196308152690704
https://doi.org/10.1056/NEJM196308152690704
https://doi.org/10.1111/ctr.13378
https://doi.org/10.1111/ctr.13378
https://doi.org/10.1016/j.socscimed.2004.08.043
https://doi.org/10.1016/j.socscimed.2004.08.043
https://doi.org/10.1111/ctr.14473
https://doi.org/10.1111/ctr.14473
https://doi.org/10.1111/j.1600-6143.2005.00969.x
https://doi.org/10.1001/jama.282.15.1458
https://doi.org/10.1016/j.respe.2012.03.002
https://doi.org/10.1111/imj.14263
https://doi.org/10.1111/imj.14263
https://doi.org/10.1016/j.hrtlng.2018.03.001
https://doi.org/10.1016/j.hrtlng.2018.03.001


16. Armontrout J, Gitlin D, Gutheil T. Do Consultation Psychiatrists, Forensic
Psychiatrists, Psychiatry Trainees, and Health Care Lawyers Differ in Opinion
on Gray Area Decision-Making Capacity Cases? A Vignette-based Surv
Psychosomatics. (2016) 57(5):472–9. doi:10.1016/j.psym.2016.04.002

17. Taylor BJ. Factorial Surveys: Using Vignettes to Study Professional Judgement.
Br J Soc Work (2006) 36(7):1187–207. doi:10.1093/bjsw/bch345

18. Limesurvey GmbH. LimeSurvey: An Open Source Survey Tool. Hamburg,
Germany: LimeSurvey GmbH. Available at: http://www.limesurvey.org.

19. Eysenbach G. Improving the Quality of Web Surveys: the Checklist for
Reporting Results of Internet E-Surveys (CHERRIES). J Med Internet Res
(2004) 6(3):e34. doi:10.2196/jmir.6.3.e34

20. Sibanda NBJ, Davison JM, Johnson RJ, Rudge CJ. Pregnancy after Organ
Transplantation: a Report from the UK Transplant Pregnancy Registry.
Transplantation (2007) 83(10):1301–7. doi:10.1097/01.tp.0000263357.
44975.d0

21. Galdo T, Gonzalez F, Espinoza M, Quintero N, Espinoza O, Herrera S, et al.
Impact of Pregnancy on the Function of Transplanted Kidneys. Transpl Proc
(2005) 37(3):1577–9. doi:10.1016/j.transproceed.2004.09.012

22. Gosselink ME, van Buren MC, Kooiman J, Groen H, Ganzevoort W, van
Hamersvelt HW, et al. A Nationwide Dutch Cohort Study Shows Relatively
Good Pregnancy Outcomes after Kidney Transplantation and Finds Risk
Factors for Adverse Outcomes. Kidney Int (2022) 102(4):866–75. doi:10.
1016/j.kint.2022.06.006

23. Armstrong RA. When to Use the Bonferroni Correction. Ophthalmic Physiol
Opt (2014) 34(5):502–8. doi:10.1111/opo.12131

24. van Ek GF, Krouwel EM, Nicolai MPJ, Den Oudsten BL, Den Ouden MEM,
Dieben SWM, et al. What Is the Role of Nephrologists and Nurses of the
Dialysis Department in Providing Fertility Care to CKD Patients? A
Questionnaire Study Among Care Providers. Int Urol Nephrol (2017) 49(7):
1273–85. doi:10.1007/s11255-017-1577-z

25. Stoumpos S, McNeill SH, Gorrie M, Mark PB, Brennand JE, Geddes CC, et al.
Obstetric and Long-Term Kidney Outcomes in Renal Transplant Recipients: a 40-
yr Single-center Study. Clin Transpl (2016) 30(6):673–81. doi:10.1111/ctr.12732

26. Piccoli GB, Cabiddu G, Attini R, Gerbino M, Todeschini P, Perrino ML, et al.
Outcomes of Pregnancies after KidneyTransplantation: Lessons Learned fromCKD.
A Comparison of Transplanted, Nontransplanted Chronic Kidney Disease Patients

and Low-Risk Pregnancies: A Multicenter Nationwide Analysis. Transplantation
(2017) 101(10):2536–44. doi:10.1097/TP.0000000000001645

27. Kasiske BL, Israni AK, Snyder JJ, Skeans MAPatient Outcomes in Renal
Transplantation PORT Investigators. The Relationship between Kidney
Function and Long-Term Graft Survival after Kidney Transplant. Am
J Kidney Dis (2011) 57(3):466–75. doi:10.1053/j.ajkd.2010.10.054

28. van BurenMC,GosselinkM,GroenH, vanHamersvelt H, de JongM, de BorstMH,
et al. Effect of Pregnancy on eGFR after Kidney Transplantation: A National Cohort
Study. Transplantation (2022) 106(6):1262–70. doi:10.1097/TP.0000000000003932

29. Rupley DM, Janda AM, Kapeles SR, Wilson TM, Berman D, Mathur AK.
Preconception Counseling, Fertility, and Pregnancy Complications after
Abdominal Organ Transplantation: a Survey and Cohort Study of
532 Recipients. Clin Transpl (2014) 28(9):937–45. doi:10.1111/ctr.12393

30. Humphreys RA,WongHHL,Milner R,Matsuda-Abedini M. Pregnancy Outcomes
Among Solid Organ Transplant Recipients in British Columbia. J Obstet Gynaecol
Can (2012) 34(5):416–24. doi:10.1016/S1701-2163(16)35237-9

31. Wiles KS, Bramham K, Vais A, Harding KR, Chowdhury P, Taylor CJ, et al.
Pre-pregnancy Counselling for Women with Chronic Kidney Disease: a
Retrospective Analysis of Nine Years’ Experience. BMC Nephrol (2015) 16:
28. doi:10.1186/s12882-015-0024-6

32. Qi A, Hladunewich MA. Nephrology andWomen’s Health post-Roe V. Wade:
We Must Do Better. Nat Rev Nephrol (2022) 18(12):741–2. doi:10.1038/
s41581-022-00634-4

33. Cabiddu G, Spotti D, Gernone G, Santoro D, Moroni G, Gregorini G, et al. A
Best-Practice Position Statement on Pregnancy after Kidney Transplantation:
Focusing on the Unsolved Questions. The Kidney and Pregnancy Study Group
of the Italian Society of Nephrology. J Nephrol (2018) 31(5):665–81. doi:10.
1007/s40620-018-0499-x

Copyright © 2023 van Buren, Gosselink, Massey, van de Wetering and Lely. This is
an open-access article distributed under the terms of the Creative Commons
Attribution License (CC BY). The use, distribution or reproduction in other
forums is permitted, provided the original author(s) and the copyright owner(s)
are credited and that the original publication in this journal is cited, in accordance
with accepted academic practice. No use, distribution or reproduction is permitted
which does not comply with these terms.

Transplant International | Published by Frontiers May 2023 | Volume 36 | Article 110529

van Buren et al. Pregnancy Counselling After Kidney Transplantation

https://doi.org/10.1016/j.psym.2016.04.002
https://doi.org/10.1093/bjsw/bch345
http://www.limesurvey.org
https://doi.org/10.2196/jmir.6.3.e34
https://doi.org/10.1097/01.tp.0000263357.44975.d0
https://doi.org/10.1097/01.tp.0000263357.44975.d0
https://doi.org/10.1016/j.transproceed.2004.09.012
https://doi.org/10.1016/j.kint.2022.06.006
https://doi.org/10.1016/j.kint.2022.06.006
https://doi.org/10.1111/opo.12131
https://doi.org/10.1007/s11255-017-1577-z
https://doi.org/10.1111/ctr.12732
https://doi.org/10.1097/TP.0000000000001645
https://doi.org/10.1053/j.ajkd.2010.10.054
https://doi.org/10.1097/TP.0000000000003932
https://doi.org/10.1111/ctr.12393
https://doi.org/10.1016/S1701-2163(16)35237-9
https://doi.org/10.1186/s12882-015-0024-6
https://doi.org/10.1038/s41581-022-00634-4
https://doi.org/10.1038/s41581-022-00634-4
https://doi.org/10.1007/s40620-018-0499-x
https://doi.org/10.1007/s40620-018-0499-x
https://creativecommons.org/licenses/by/4.0/
https://creativecommons.org/licenses/by/4.0/

	Counselling on Conceiving: Attitudes and Factors Influencing Advice of Professionals in Transplantation
	Introduction
	Materials and Methods
	Study Design
	Participants
	Vignettes
	Survey
	Ethics
	Analytical Approach

	Results
	Participant Characteristics
	Experience and Opinions on Counselling
	Experience With Pregnancy Outcomes
	Counselling Style
	Responsibility of Decision Making
	Factors Influencing Counselling Advice

	Vignettes
	Estimated Outcomes of the Vignettes


	Discussion
	Main Conclusion
	Comparison With Current Literature
	Strengths and Limitations
	Implications and Further Research

	Data Availability Statement
	Ethics Statement
	Author Contributions
	Conflict of Interest
	Acknowledgments
	Supplementary Material
	References


