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Abstract 
 
Background – Kidney transplant recipients (KTRs) remain at increased risk for severe COVID-19 after 
vaccination, most likely due to an impaired immune response. However, the exact clinical impact of this 
impaired response remains unclear. Therefore we analysed the relationship between antibody levels 
after vaccination and the occurrence and severity of COVID-19 in a large cohort of KTRs. 
 
Methods – All KTRs, living in the Netherlands, who received COVID-19 vaccination were invited to 
participate in this observational cohort study. At approximately 28 days after the 2nd vaccination blood 
samples were obtained by a home-based finger-prick method and analysed for IgG antibodies against the 
receptor-binding domain of the SARS-CoV-2 spike protein (anti-RBD IgG). Participants were classified 
as either seronegative or seropositive using an anti-RBD IgG threshold of 50 BAU/mL. Participants who 
previously experienced COVID-19 were excluded. Primary endpoint was the incidence of COVID-19 from 
the moment the blood sample for anti-RBD IgG measurement was obtained until 6 months thereafter. 
Multivariable Cox and logistic regression analyses were performed to analyse which factors affected the 
occurrence and the severity of COVID-19 in terms of hospitalization. 
 
Results – In total 12,159 KTR were approached of whom 3,828 agreed to participate. In 2,885 subjects 
successful antibody measurement was performed after the 2nd COVID-19 vaccination. Among those, 
1,578 (54.7%) became seropositive, whereas 1,307 (45.3%) remained seronegative. During a follow- up 
of 6 months, seropositivity was associated with a lower risk for COVID-19 incidence, also after adjusting 
for age, sex, socio-economic status and adherence to COVID-19 restrictions (HR 0.48 (0.27- 0.86), 
p=0.01). COVID-19 was also significantly less severe in seropositive as compared to seronegative 
participants (OR 0.14 (0.03-0.67), p=0.01). When studied on a continuous scale, we observed a log- 
linear relationship between antibody level and risk for COVID-19 incidence (HR 0.52 (0.31-0.89) per 
tenfold higher RBD IgG antibody level, p=0.02). A threshold above which optimal protection was offered 
could not be detected. A similar association was found for COVID-19 severity. 
 
Conclusions – In conclusion, antibody level after COVID-19 vaccination is associated in a log-linear 
relationship with the occurrence and severity of COVID-19 in KTRs. Therefore higher antibody levels, 
and not only reaching seropositivity, should be the aim of COVID-19 vaccination in KTRs. 
Immunosuppressed patients who have no or low antibody levels after vaccination should be offered 
repeat vaccinations, whether or not via alternative vaccination strategies, or passive immunization. 
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Background & objective 
Peritubular capillaritis scoring is an important feature for diagnosing antibody-mediated rejection 
(ABMR). This task suffers from interobserver variability and might benefit from automation. As a first 
step towards automatic peritubular capillaritis quantification, we developed a peritubular capillary 
(PTC) segmentation algorithm. 
 
Methods 
Kidney transplant biopsies (n=54) were 1) stained with periodic-acid Schiff (PAS), 2) scanned into 
whole-slide images (PAS WSI), 3) re-stained using CD34-antibody, and 4) scanned again (CD34 
WSI). Guided by the CD34 WSI, a pathologist manually annotated approximately 19.000 PTCs on the 
PAS WSI. The dataset was used to train (n=40) and test (n=14) a deep learning (DL)-based network. 
 
Results 
We developed a U-net DL network architecture, with an Efficientnetb2 backbone and a pre-trained 
encoder using ImageNet. The network was trained using 12,000 patches (512 x 512 pixels) per epoch. 
Various techniques were applied to prevent overfitting and to improve the model’s generalization. 
Training the network on a resolution of 0.5 µm/pixel using a non-PTC/PTC ratio of 3:1 yielded an F1 
score of 0.74, with a precision and recall of 0.78 and 0.70, respectively. We observed reduced 
performance on cases with prominent interstitial alterations, as PTCs become less recognizable, while 
certain pathologies mimic PTCs (e.g. atrophic tubules, matrix deposition). 
 
Conclusion 
This study presents a DL-based algorithm for the segmentation of PTCs in PAS-stained kidney 
transplant biopsies. This is a first step towards a more accurate, reproducible scoring of peritubular 
capillaritis using DL. The results highlight the applicability of DL for clinical use to guide pathologist in 
routine diagnostics. Next steps will include incorporation of this algorithm in the development of a fully 
automated Banff classification algorithm, as part of our DIAGGRAFT project, funded by the Dutch 
Kidney Foundation. 
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Background: Results from previous studies suggest that mental health of dialysis patients was 

unaffected during the first wave of the COVID-19 pandemic. However, the location of dialysis 

treatment might have had a different impact on patients during the ongoing COVID-19 pandemic, 

especially at time of restrictions. Studies comparing the mental health of ICHD and PD patients during 
the pandemic are scarce. Therefore, we aimed to assess whether dialysis modality differently affected 

the mental health of patients during the COVID-19 pandemic. 

 
Methods: This study used data of patients participating in the Dutch nOcturnal and hoME dialysis 

Study To Improve Clinical Outcomes (DOMESTICO). We conducted repeated cross-sectional 

analyses between ICHD and PD patients from the start of the COVID-19 pandemic in March 2020 until 

August 2021. For this, we divided the study period into six periods of three months. The year before 
the pandemic was used as reference period. Mental health-related quality of life (HRQOL) was 

assessed using the mental component summary (MCS) score of the 12-item Short Form (SF-12) 

health survey. The presence of mental symptoms was determined using the Dialysis Symptom Index 

(DSI). Both questionnaires were provided at start of dialysis, at 3 months, 6 months and each 6 

months thereafter. Patients were included for analysis if a questionnaire was available in at least one 

period. MCS scores and the prevalence of mental symptoms between ICHD and PD patients were 

compared with Student’s t-test and Chi-square test, respectively. Moreover, we performed 

multivariable regression analyses to adjust for possible confounders. 

 
Results: For this analysis, 1274 patients (968 ICHD and 306 PD) were included. Mean age was 

65±14 and 64±14 years, respectively. Most patients were male (ICHD: 68%, PD: 61%). Before the 
pandemic ICHD patients reported similar MCS scores, yet more often reported feeling nervous (32% 



vs. 22%, P=.03) and sad (40% vs. 29%, P=.03). During the pandemic, mean MCS scores also did not 

differ between ICHD and PD patients. In contrast, ICHD patients more often reported feeling nervous 

during period 3 (27% vs 15%, P=.04), feeling irritable and anxious during period 3 (31% vs 18%, 

P=.03, 26% vs. 9%, P=.002, resp.) and period 4 (34% vs 22%, P=.04, 22% vs 11%, P=.03, resp.), and 

feeling sad in period 4 (38% vs 26%, P=.04) and period 5 (37% vs 22%, P=.009). In a multivariable 
regression analysis, these differences persisted after correction for several confounders. 

 
Conclusions: ICHD patients experienced more mental symptoms compared to PD patients in the 

period September 2020 to June 2021, which corresponds with the second lockdown of the COVID-19 

pandemic. This higher prevalence of specific mental symptoms in ICHD patients was not reflected by 

a decrease in mental HRQoL. 
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Background 

 
Glomerular injury in Anti-Neutrophil Cytoplasmic Antibodies (ANCA)-associated glomerulonephritis (AGN) 
is associated with macrophage infiltration. To date, their role and origin remain to be fully elucidated. 
Activated blood monocytes likely transmigrate and differentiate into kidney macrophages depending on 
the local microenvironment. Even in remission, some studies indicate sustained monocyte activation and 
upregulation of adhesion markers. The aim of this study was to research the intrinsic migration capacity of 
monocytes in AGN. 

 
Methods 

 
Transendothelial migration of monocytes was tested in AGN patients with active disease (n=2), in 
remission (n=8) and healthy controls (n=6). CD14 bead-selected monocytes were loaded onto an TNF-α or 
IL1β overnight-stimulated Human Aortic Endothelial Cell (HAEC) layer for 30 minutes and fixated. 
Monocyte adhesion and transmigration was visualized by phase-contrast microscopy and quantified. To 
research mechanisms behind differences in the intrinsic migration capacity, we compared mRNA 
expression of chemokine receptors and adhesion molecules by bulk RNA sequencing of monocytes from 
AGN patients with active (n=4) and stable (n=10) disease, and healthy controls (n=6). 

Results 
 

Most AGN patients were treated with corticosteroids at time of experiments. Monocyte adhesion, but not 
migration, was significantly increased during active disease, independent of stimulation of the endothelial 
layer (figure 1). During remission, decreased adhesion was found on the IL1β overnight-stimulated 
endothelial layer. Significant differences in mRNA expression of adhesion markers were found; while 
CD11b mRNA expression was upregulated, CD11a expression was downregulated. Two markers for 
paracellular monocyte transmigration (JAML, PECAM-1) were significantly decreased. 

 
Conclusion 

 
Our study found increased monocyte adhesion, but lower intrinsic migration capacity during active AGN. 
Our findings are surprising in the light of theorized enhanced migration of monocytes towards diseased 
AGN kidneys, therefore, it could be speculated that a subset of the adherent monocytes would ultimately 
migrate after a longer period of time. In remission, long-term immunosuppressive treatment or chronic 
inflammation might decrease monocyte adhesion. More research is necessary to confirm lower migration 
rates or a longer time from adhesion to migration in active AGN. 
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Background: The prevalence of post-COVID-19 condition (PCC) is estimated to be 13% in healthy 
individuals. We analyzed the prevalence and disease burden of PCC in patients with chronic kidney 
disease (CKD) G4/5, dialysis patients and kidney transplant recipients (KTR).  
 
Methods: Patients participated in the RECOVAC study, in which SARS-CoV-2 antibodies were 
measured in CKD G4/5, dialysis patients and KTR after the second and third COVID-19 vaccination in 
the Netherlands. The presence of long-lasting symptoms was assessed by a questionnaire, which was 
sent to 4868 participants one year after initial vaccination. PCC was defined according to the WHO 
clinical case definition. Blood samples at one month after the second and third vaccination were 
analysed with anti-RBD IgG ELISA. COVID-19 diagnosis was assessed by questionnaire or positive 
anti-nucleocapsid IgG antibodies. Logistic regression analysis was used to compare the presence of 
one or more long-lasting symptoms between COVID-19 positive and negative patients, to identify 
predictors of PCC, and to estimate the association between log-transformed antibody levels and PCC. 
 
Results: 2747 patients were included, of which 222 patients with CKD G4/5, 390 dialysis patients and 
2135 KTR. PCC was present in 25%, 16%, and 21% of CKD G4/5 patients, dialysis patients and KTR 
with high or very high symptom burden in 57%, 61% and 71%, respectively. In COVID-19 negative 
patients, long-lasting symptoms were present in 15%, 13% and 18%, respectively. COVID-19 positive 
patients (n= 1004) were at greater odds of having one or more long-lasting symptoms compared with 
COVID-19 negative patients (n=1743) (OR: 1.33 [1.09-1.61], p=.005). Predictors of PCC were chronic 
lung disease (adjusted OR 2.04 [1.18- 3.50], p=.01) and hospital/ICU admission (adjusted OR 5.03 
[3.22-7.86], p<.001). Log anti- RBD IgG antibody level was negatively associated with PCC (adjusted 
OR: 0.79 [0.66-0.94], p=.008). 
 
Conclusion: Patients with CKD G4/5, dialysis patients and KTR are at risk for PCC with a high 
symptom burden, especially if antibody levels after COVID-19 vaccination are low. 
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Background 
During Chronic Kidney Disease (CKD) consultations, there is an information exchange between 
clinicians and patients in both medical and patient reported information. This information exchange is 
essential in informing patients, stimulating patient activation and facilitating Shared Decision Making 
(SDM). However, there is room for improvement in how the information is being transferred during 
consultations. Verbal information is known to be difficult to memorize and CKD patients reported lack 
of clear- and personalized information. Therefore, we aimed to systematically develop a CKD 
dashboard that visualizes the information transfer during consultations, test its usability, and explore 
conditions for optimal use in practice. 

 
Methods 
For development a participatory approach with patients and healthcare professionals (HCPs) from 
three hospitals was used. Multidisciplinary working groups and patient focus groups were conducted to 
identify needs and inform the dashboard’s design. Usability was tested in patient interviews. A focus 
group with HCPs was held to identify conditions for optimal use of the dashboard in daily practice. 

 
Results 
A dashboard was developed for CKD patients stage 3b-4 visualizing both medical and patient- 
reported outcomes over time, for use during consultations and accessible for patients at home (figure 
1). Both HCPs and patients indicated that the dashboard can: motivate patients in their treatment by 
providing feedback on outcomes over time; enhance preparation for consultations of both HCPs and 
patient; better inform patients, thereby facilitating shared decision making. HCPs and patients both 
stated that setting a topic agenda for the consultation together is important in effectively discussing the 
dashboard during consultations. Additionally, the dashboard should not ‘dominate’ the conversation. 
The findings of the usability tests provided design requirements for optimal user-friendliness and 
clarity. 

 
Conclusions 
Dashboarding can be a valuable way of enhancing the information exchange between clinicians and 
patients during CKD consultations as findings suggest it may stimulate patient activation and facilitate 
decision making. These potential effects are currently assessed in a mixed-methods evaluation study. 
Co-creation with patients and HCPs was essential for successful development of the dashboard. 
Gained knowledge from the co-creation process can inform others wishing to develop similar digital 
tools for use in clinical practice. 



Figure 1. Overview of the variables included in the dashboard and images of three different pages 
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The images are screenshots of the CKD dashboard (translated from Dutch) containing data of a non-existing patient. Normally, the dashboard is interactive revealing explanatory texts or 
graphs when clicking on buttons. Throughout the dashboard, per topic, hyperlinks can be found forwarding to the informative website nieren.nl. The dashboard can be directly opened by HCPs 
through a link in the patients’ EHR. Data sources are the EHR and patient questionnaires. 

 
(1) Four newly developed patient reported questions: 

a. What is the most important issue you want to discuss during the consultation? 
b. What is the most important symptom you have experienced? 
c. Which questions do you have regarding your medication? 
d. Where do you want to focus on as a treatment goal? (Examples include ‘a healthier weight’ or remaining able to undertake certain activities, such as walking your dog) 

(2) PROMIS-10: a generic PROM from the PROMIS Health Organization 
(3) Dialysis Symptom Index is a PROM for assessing symptoms related to a reduced kidney function 
(4) The variable physical activity does not contain patient data. It includes only explanatory texts and tips to improve physical activity 
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Background: Starting dialysis has a major impact on patients’ lives. Dialysis patients experience 
impairments in health-related quality of life (HRQoL) and high symptom burden. Informal caregivers are 
crucial for dialysis patients’ well-being, as patients often rely on their support and care. However, informal 
caregivers who provide long-lasting, intensive care may also experience a significant burden. To date, 
little research has been done among informal caregivers of dialysis patients, even though they may 
experience negative effects of the impaired functioning of the patient. Therefore, the aim of this study was 
to assess the impact of incident dialysis patients’ HRQoL and symptom burden on HRQoL of their 
informal caregivers. We hypothesize that impaired HRQoL and high symptom burden of incident dialysis 
patients have a significant impact on informal caregivers’ mental HRQoL, but little to no impact on their 
physical HRQoL. 

 
Methods: We conducted a cross-sectional study with 185 dyads of adult dialysis patients and their 
informal caregivers. Data at dialysis initiation were obtained from the ongoing multicenter cohort study on 
informal caregivers of dialysis patients, which is an extension of the Dutch nOcturnal and hoME dialysis 
Study To Improve Clinical Outcomes (DOMESTICO). The 12-item Short Form Health Survey (SF-12), 
which provides mental component summary (MCS) and physical component summary (PCS) scores 
(range 0-100), was used to measure HRQoL in both informal caregivers and dialysis patients. The 
number of symptoms (range 0-30) and symptom burden (range 0-150) were measured with the Dialysis 
Symptom Index (DSI). Data were analyzed using linear regression and adjusted for possible confounders. 

 
Results: Mean age of informal caregivers was 60 ± 15 years, 72.4% were female, and 77.3% were 
spouses of the dialysis patient. Mean age of patients was 65 ± 14 years, 32.4% were female, and 63.8% 
were on in-centre hemodialysis. Mean MCS and PCS scores of informal caregivers were 47.9 ± 9.7 and 
48.6 ± 9.9, respectively. Mean MCS and PCS scores of patients were 47.9 ± 8.9 and 35.6 ± 10.3, 
respectively, and mean symptom number and burden were 11.3 ± 5.9 and 31.6 ± 17.8, respectively. After 
adjustment for confounders, significant effects of patients’ (1) MCS score (β = 0.274; p = 0.034), (2) 
symptom number (β = -0.417; p = 0.009), and (3) symptom burden (β = -0.161; p = 0.001) were found on 
caregivers’ MCS score. No significant effects on caregivers’ PCS score were found. 

 
Conclusion: Lower mental HRQoL, higher symptom number, and higher symptom burden of incident 
dialysis patients are associated with lower mental HRQoL of their informal caregivers. These findings 
underline the importance of maintaining patients’ HRQoL and reducing symptom burden, and to support 
these informal caregivers. 
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Background 

 
Conservative care (CC) can be a viable treatment option for some older patients with kidney failure. 

Choosing between dialysis and CC can be a complex decision, where involvement of patient is 

desirable. Shared decision making (SDM) is an appropriate approach to help patients make an informed 

decision. Little is known about patients’ experiences on this decision making process. We aimed to 

identify the experiences and preferences of patients on the decision making process for CC in the 

available literature. 

 
 
Methods 

 
PubMed, EMBASE and Cochrane databases were systematically searched on September 9th 2022, for 

qualitative and quantitative studies with patient-provided input on the decision making process for CC. 

Results were reported according to the PRISMA-ScR statement. 

 
 
Results 

 
Nineteen articles were included. We identified 3 major themes and 12 subthemes: creating awareness, 

decision support, and motivation for decision. Patients were often not aware of the option to choose 

CC. Many patients felt they made an autonomous decision, supported by their loved ones, though 

pressure by their healthcare team to choose dialysis was often perceived. Reported reasons to choose 

CC were maintaining quality of life, treatment burden of dialysis, costs and the desire not to be a burden 

to others. In general, patients were satisfied with their decision for CC. 



Conclusions 
 
By focussing on the patient perspective, we identified a wide range of patients’ experiences and 

preferences during the decision making process for CC. A list of recommendations, based on the 

main findings of this review, is provided in Figure 1. These findings could help to improve SDM and to 

provide patient-centred care in the complex decision making process between dialysis and CC. 

 
 
Figure 1. Recommendations based on the main findings scoping review. 

1. Create awareness 
• Provide information about CKD including prognostic information 
• Assess patient’s preferences regarding information provision and timing of education 

about treatment options 
• List all reasonable treatment options 

 
2. Decision support 

• Provide information about the benefits and risks of each treatment option 
• With regard to CC: it is appreciated by patients when CC is framed as an active 

approach 
• Ask patients whether they use other sources of information. Patients frequently have 

pre-existent perceptions of treatment modalities, gained through friends, family or 
media 

• Use comprehensive, straightforward communication 
• Build a confidential relationship with continuity of care 
• Support patients to ask questions and to participate proactively in the decision- 

making process 
• Involve family members and caregivers 

 
3. Motivation for decision 

• Help patients to identify their motivation to choose a treatment modality 
• Frequently mentioned reasons to choose CC are quality of life, autonomy and sense 

of life completion 
• Frequently mentioned disadvantages of dialysis are its treatment burden, time 

consumption, transport to hospital or dialysis centre, being a burden to loved ones in 
terms of money or time, and costs 
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Background 
Research of shared decision making (SDM) in Chronic Kidney Disease (CKD) has almost exclusively 
focussed on the decision of kidney replacement treatment modality. In this study we aimed to explore 
which other CKD decisions are recognized by patients, what their preferences and experiences are in 
making these decisions, and how decision making is observed during consultations. 

Methods 
The study is a mixed-method observational study. Participants consisted of CKD patients receiving 
nephrology (outpatient) care in two Dutch hospitals. We collected post-consultation patient surveys 
and audio-recordings of the same consultations. Patients’ preferences in - and experiences with - 
decision making were measured with the Control Preferences Scale. The audio-recordings were 
coded with the 4SDM coding tool (range, 0-24) and a measure for motivational interviewing in order to 
assess how decision making was done. 

Results 
According to the survey, 119/122 CKD patients reported that at least one decision was made during 
the consultation, mostly regarding medication (136/463) or lifestyle interventions (85/463). In 155/463 
decisions patients preferred to share the decision, especially regarding lifestyle decisions. They 
preferred to let the clinician decide fully or mostly in 134/463 and 147/463 respectively, especially 
regarding diagnostic testing. In 197/463 decisions patients’ preferences in their decisional role did not 
match their experience. Decisions were experienced as ‘less shared’ (103/197) or ‘more shared’ 
(93/197) than preferred. Observed SDM (n=118 consultations) was low (Md=4, range 0 – 22). Figure 1 
shows the observed SDM levels per decision topic. Motivational interviewing techniques were hardly 
used. 

Conclusions 
In conclusion, by analysing CKD consultations through three perspectives: patient’s experience, 
patient’s preference and audio-observations, we identified a set of commonly occurring CKD 
decisions. Depending on the decisional topic, CKD patients varied in whether they wanted to share 
these decisions or preferred a more clinician-directed approach. A considerable number of patients 
expressed a preference to share decisions, which is currently not met. The findings of this study create 
awareness that in nephrology SDM is not to be reserved for the major KRT decision only. Future 
research may help to further explicate what elements of SDM may be minimally required for more 
common CKD decisions. 



Figure 1: All coded decisions from audio recordings of consultations and their 4SDM score 
(note: higher scores y-as = higher/better 4SDM scores) 
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Abstract 
Introduction: Polypharmacy is common among dialysis patients and associated with a lower health- 
related quality of life (HRQoL). Little is known about dialysis patients’ experiences and perceptions 
towards their medication. In this study we aim to gain insight in dialysis patients’ experiences with 
polypharmacy and the ways they integrate their medication in their daily lives. 

 
Methods: We conducted a qualitative study among dialysis patients from 2 Dutch university hospitals 
and affiliated dialysis clinics. Respondents were interviewed in semi-structured interviews based on a 
pre-selected topic list. Interviews were transcribed verbatim and analysed independently by two 
researchers through thematic content analysis. 

 
Results: Overall 28 respondents were interviewed (29% women, mean age 63 ± 16 years, median 
dialysis vintage 25.5 [15-48] months). Respondents were prescribed on average 14 ± 3 medications. 
Important themes were (1) respondents’ own definition of what constitutes ‘medication’, (2) their 
perception of medication, (3) medication routines and its impact on daily life, and (4) interactions with 
healthcare professionals and others regarding medication. Although each respondent had their own 
experiences regarding medication, they generally perceived medication as unpleasant but less 
burdensome than dialysis. Medication was also accepted as an essential condition for their health 
even though respondents could not always directly notice these health benefits. However, 
respondents were aware of side effects. Despite an often negative perception of medication, in 
practice, medication hardly restricted respondents’ daily life. This was partly facilitated by medication 
routines, which helped organising medication and reduced time spent on medication during the day, 
and other coping strategies. In fact, for some respondents, medication actually increased their 
freedom. Respondents generally had constructive relationships with their physicians discussing their 
medication. A lack of directly discernible effects of medication on health meant that respondents often 
relied on their physicians to determine the effectiveness of medication. 
Preferences regarding responsibility and agency in treatment decisions varied considerably between 
respondents. 

 
Conclusion: Even though dialysis patients generally had negative perceptions of their medication, its 
impact on their daily life and overall quality of life was limited. Physicians should continuously point 
out the effects of treatment of which patients’ may not be aware and, with their patients, evaluate the 
impact of treatments not only on health, but also on other aspects of patients’ daily lives to strengthen 
shared-decision making. 
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Background 

Thiazide-induced hyponatremia (TIH) is the most common form of drug-induced hyponatremia 
requiring hospitalization. Patients with TIH show increased renal prostaglandin E2 (PGE2) production, 
which is known to increase renal water reabsorption. However, the role of PGE2 in regulating water 
handling in thiazide and non-thiazide users without overt hyponatremia remains unknown. Here, we 
hypothesize that higher urinary PGE2 excretion is associated with lower serum sodium concentration 
in the general population, and that this association is stronger in thiazide users. 

Methods 

We measured PGE2 and its metabolite (PGEM) in spot-urines from the Rotterdam Study, an ongoing 
prospective population-based cohort. PGE2 and PGEM were measured using an enzyme-linked 
immunoassay, normalized to urinary creatinine and log transformed prior to analysis. The association 
between PGE2 and serum sodium and the interaction of thiazide use was analyzed using regression 
analysis, while adjusting for confounders (sex, age, BMI, baseline eGFR, smoking status, systolic 
blood pressure, ACE-inhibitor use). As a secondary analysis the association was assessed in a 
propensity score-matched cohort by matching on the same confounders extended with serum 
potassium and diabetes status. 

Results 

2178 patients were included in the analysis (65% female, age 64 ± 8 years, eGFR 81 ± 14 ml/min/1.73 
m2). Thiazide users (n=190) had a significantly lower serum sodium compared to non-thiazide users 
(n= 1988,140.9 vs. 141.3 mmol/l, p=0.007) but did not differ in terms of urinary PGE2 (101.7 vs. 101.5 
pg/mmol, p=0.66) or PGEM (55.6 vs. 56.3 pg/mmol, p=0.58). Higher urinary PGE2 and PGEM 
excretions were associated with lower serum sodium in the multivariable analysis (Fig 1A) and this 
association was stronger in thiazide users (Fig 1B). Similarly, in the propensity score matched cohort 
serum sodium was significantly lower in thiazide users (140.8 vs. 141.6 mmol/l, p=0.003), without 
differences in PGE2 or PGEM excretion. The stronger association with serum sodium in thiazide users 
persisted for PGE2, but not for PGEM (Fig 1C) after propensity score matching. 

Conclusion 

Urinary PGE2 and PGEM excretion are higher in people with lower serum sodium, and this 
association is stronger in thiazide users. Our findings provide further evidence for the role of PGE2 in 
renal water handling, even within the normal range of serum sodium, and its potential contribution to 
hyponatremia and thiazide-induced hyponatremia. 



 
 

Figure 1. Multivariable analyses for the associations between urinary PGE2 / PGEM excretion and 
serum sodium in the entire cohort (Panel A). The interaction is stronger in thiazide users (Panel B), 
with similar results after propensity score matching (Panel C). 
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Background 
Gitelman syndrome is a hereditary salt-losing tubulopathy resulting in hypokalemic alkalosis and 
hypomagnesemia. Treatment to correct hypokalemia primarily relies on high dose potassium 
supplementation. Furthermore, ad libitum dietary salt intake is advised. The efficacy of 
supraphysiological salt supplementation has yet to be investigated. We aim to investigate this salt 
supplementation in an individualized manner using N-of-1 trials, which are crossover trials conducted 
in single patients. This unique study design facilitates research into individual treatment effects in rare 
(kidney) diseases. 

 
Methods 
We are currently performing multiple randomized, double-blind, placebo-controlled N-of-1 trials in 
patients with symptomatic, genetically-proven Gitelman syndrome. Potassium-sparing drugs cannot be 
used during the trial. Sodium chloride (NaCl; 12 gr/day) and placebo are compared during 6 
consecutive randomly allocated four-week treatment periods (3 periods of each treatment). After each 
treatment period, outcome parameters, among which serum potassium and symptoms, scored through 
personalized symptom questionnaires, are measured. Because of the N-of-1 design, the data of each 
patient will be analyzed individually to draw conclusions about the effect of salt supplementation in that 
individual patient. Eventually, all N-of-1 trials will be aggregated to draw conclusions at group level. 

 
Results 
Currently, 16 patients were included in the trial, of which 8 patients have completed their N-of-1 trial (in 
March 2023 we expect 12 patients). Preliminary analyses demonstrate that NaCl supplementation 
increased serum potassium in 6 out of 8 patients (Figure) with a mean increase ranging from 0,10 to 
0,37 mmol/l (median 0.22 mmol/l). In the other 2 patients, no increase in potassium was apparent. 
NaCl supplementation improved individualized symptom scores in 5 out of 8 patients. 

 
Conclusion 
The N-of-1 trial is an alternative trial methodology producing an individualized verdict on the efficacy of 
an intervention, suited for use in rare diseases. NaCl supplementation resulted in a clinically relevant 
increase in serum potassium and a reduction in symptoms scored through personalized symptom 
questionnaires in most, but not all patients. Results of the ongoing N-of-1 trials and analyses at group 
level will provide further insight into the effect of NaCl supplementation and might enable the (prior) 
identification of patients who benefit from NaCl supplementation. 
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Background: 
In the kidney, the distal convoluted tubule (DCT) plays a crucial role in magnesium (Mg2+) homeostasis 
by facilitating transcellular reabsorption of Mg2+ from the pro-urine. Disturbed functioning of the DCT 
often leads to Mg2+-wasting tubulopathies. It has been hypothesised that solute carrier 41 member A3 
(SLC41A3) is the putative basolateral Na+/Mg2+ exchanger in the DCT responsible for extruding Mg2+ 
into the blood. However, previous research has shown that the canonical isoform (iso1) of SLC41A3 
mainly localises to the mitochondria and facilitates Mg2+ efflux there. Recently, novel single-cell RNA- 
sequencing data revealed that DCT cells express a shorter SLC41A3 isoform with a distinct N-terminus 
(iso2). The aim of this study is to elucidate the role of SLC41A3 iso2 in Mg2+ extrusion in the DCT. 

 
Methods: 
Mg2+ transport assays with the stable isotope 25Mg2+ were used to assess transport capacities of both 
isoforms. Expression patterns were determined using publicly available single-cell RNA and Assay for 
Transposase-Accessible Chromatin (ATAC) sequencing data, and confirmed with quantitative PCR. 
Luciferase assays were performed to elucidate iso2-specific transcriptional regulation. 

 
Results: 
Slc41a3 iso2 expression was demonstrated to be enriched in the DCT by 11.5-fold compared to 
expression in the kidney cortex, whereas iso1 was not significantly enriched. Furthermore, we have 
shown that SLC41A3 iso2 but not iso1 increases 25Mg2+ extrusion by 150%. Using ATAC sequencing 
data, we identified a DNA region (CRE) upstream of the transcription start site of iso2 that is accessible 
specifically in DCT cells. In a luciferase assay, the presence of this CRE in combination with the Slc41a3 
iso2 promoter resulted in a 4-fold increase of downstream expression compared to the promoter alone. 

 
Conclusions: 
We identified a previously undescribed isoform of SLC41A3 as an important player in Mg2+ extrusion in 
the DCT and postulate a mechanism for its transcriptional regulation. Whether iso2 is a cell membrane 
protein that directly extrudes magnesium remains to be confirmed with localization studies. 



#14  

OBESITY ASSOCIATES WITH MORE SALT-SENSITIVITY OF BLOOD PRESSURE IN FEMALE THAN 
IN MALE ZSF1 RATS WITHOUT EFFECT OF DOCA + HIGH DIETARY SALT ON TISSUE 
ELECTROLYTES 

 
I.T.N. Nguyen1, A.M. Samuelsson2, M.C. Verhaar1 and J.A. Joles1 
1 Department of Nephrology and Hypertension, University Medical Center Utrecht, the Netherlands 
2 Department of Biomedicine, University of Bergen, Norway 

 

Background 
Obesity and sex have been shown to influence salt-sensitivity of blood pressure. Recently, it has been 

suggested that sodium accumulation in the skin and muscle acts as a buffer for excess sodium to prevent 

fluid expansion with an increased tissue sodium content associated with salt-sensitivity of blood pressure. 

However, the exact role of tissue sodium storage in salt-sensitive hypertension is unclear. We aimed to 
investigate whether differences in salt-sensitivity of blood pressure due to obesity and sex are related to 

differences in skin and muscle sodium content in the ZSF1 rat. We hypothesized that male obese ZSF1 

rats show higher salt-sensitivity of blood pressure with higher non-osmotic sodium retention in skin and 

muscle compared to their lean littermates, whereas female obese ZSF1 rats show a less pronounced blood 

pressure response with lower sodium retention compared to male rats. 

 
Methods 
Male and female ZSF1 rats, lean and obese, were either implanted with a deoxycorticosterone acetate 

(DOCA) pellet and fed a high salt diet (6% NaCl) or with a placebo pellet and fed a normal salt diet from 19 

weeks of age. Every two weeks, from 12 to 26 weeks of age, systolic blood pressure and 24-hours urine 

was collected. To further elucidate the diverging natriuresis-pressure relations in the obese ZSF1 rats, skin 

and muscle sodium content was determined at 26 weeks. 

 
Results 
Systolic blood pressure was higher in obese compared to lean DOCA + high salt groups. Female lean rats 

showed no increase in systolic blood pressure in response to a DOCA + high salt diet. DOCA + high salt 

increased sodium excretion corrected for body surface area in all four groups, with no differences between 

the groups. Comparison of slopes of the natriuresis-pressure relationship using 18- and 26-weeks data 

showed that obesity in both male and female rats shifted the curve to the right with a decline in the slope 

compared to their lean counterparts. Additionally, a greater decline in slope was observed in obese female 

compared to obese male rats. Skin and muscle sodium content was not different between all the groups. 

 
Conclusion 
Obesity increased salt-sensitivity of blood pressure in ZSF1 rats. There was significant interaction of sex 

and obesity on salt-sensitivity of blood pressure, with female lean rats being salt-resistant while female 

obese rats showed the greatest salt-sensitivity of blood pressure. However, these differences in salt- 

sensitivity were not accompanied by changes in non-osmotic sodium accumulation in the skin or the muscle, 

suggesting that other mechanisms are involved. 
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Background: Hemodialysis removes amino acids from the circulation, thereby stimulating muscle 

proteolysis. Protein ingestion during hemodialysis can compensate for amino acid removal but may also 

increase uremic toxin production. Branched-chain ketoacid (BCKA) co-ingestion may provide an additional 

anabolic stimulus without adding to uremic toxin accumulation. In the present study we assessed the impact 

of BCKA co-ingestion with protein on forearm amino acid balance and amino acid oxidation during 
hemodialysis. 

Methods: Nine patients (age: 73±10 y, BMI: 26.5±4.1 kg/m2) on chronic hemodialysis participated in this 

crossover trial. During two 4-h hemodialysis sessions, patients ingested 18 g protein with (PRO+BCKA) or 
without (PRO) 9 g BCKAs in a randomized order. Test beverages were labeled with L-[ring-13C6]- 
phenylalanine and provided throughout the last 3 h of hemodialysis as 18 equal sips consumed with 10- 

min intervals. Arterial and venous plasma as well as breath samples were collected frequently throughout 
hemodialysis. 

Results: Arterial plasma total amino acid (TAA) concentrations during PRO and PRO+BCKA treatments 

were significantly lower after 1 h of hemodialysis (2.6±0.3 and 2.6±0.3 mmol/L, respectively) when 
compared to pre-hemodialysis concentrations (4.2±1.0 and 4.0±0.5 mmol/L, respectively; time effect: 

P<0.001). Arterial plasma TAA concentrations increased throughout test beverage ingestion (time effect: 

P=0.027) without differences between treatments (time*treatment: P=0.62). Forearm arteriovenous TAA 

balance during test beverage ingestion did not differ between timepoints (time effect: P=0.31) or treatments 

(time*treatment: P=0.34). Whole-body phenylalanine oxidation was 33±16% lower during PRO+BCKA 

when compared to PRO treatments (P<0.001). 

Conclusion: BCKA co-ingestion with protein during hemodialysis does not improve forearm net protein 

balance but lowers amino acid oxidation. 
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Background: Persons with chronic kidney disease (CKD) have a markedly higher risk for 
cardiovascular disease. Systematic underrepresentation of persons with CKD in cardiovascular 
randomised controlled trials (RCTs) limits evidence to guide cardiovascular risk management (CVRM). 
In this systematic review we aimed to identify the available evidence and evidence gaps regarding 
CVRM medication for persons with CKD and evaluated the prevalence of exclusion of people with 
CKD from cardiovascular RCTs. 

 
Methods: We searched Clinicaltrials.gov through the Cochrane Central Register of Controlled Trials 
from inception until October 2021. Eligible studies were randomised controlled trials (RCTs) that 
investigate the efficacy of guideline-recommended CVRM medications on (cardiovascular) mortality, 
cardiovascular morbidity, and end-stage kidney disease in adults with a history of cardiovascular 
disease or one or more major risk factors for cardiovascular disease. Two reviewers independently 
determined the eligibility of references and extracted data. Outcomes were an overview of studies 
that report results for persons with CKD, evidence gaps in results, and the rate of exclusion of 
persons with CKD. 

 
Results: We included 1177 of the 2792 eligible RCTs involving 2,138,551 participants (mean age 63 ± 
6 years, 36% female). Overall, 841 (72%) RCTs excluded (subgroups of) persons with CKD based on 
heterogenous exclusion criteria. Since 2000, this prevalence has increased from 70% to 75%. Of 
included RCTs, only 153 (13%) reported results for persons with CKD (again in heterogenous 
subgroups). The prevalence of RCTs with results for persons with CKD has increased since 2000 from 
10 to 21%. Nevertheless, significant evidence gaps remain for most CVRM medications, particularly 
for those with an eGFR of 15-45 ml/min/1.73m2 (30 RCTs), and persons treated with dialysis (11 RCTs) 
or who received a kidney transplant (1 RCT). 

Conclusion: The majority of cardiovascular RCTs continues to exclude (subgroups of) persons with 
CKD and this has only increased over the years. Although more RCTs report results for people with 
CKD, evidence gaps for the efficacy most CVRM medications persist, particularly for those with 
severe CKD. 
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Background and aims: High plasma oxalic acid concentration may cause oxalic acid deposition and 

kidney function decline with a considerable recurrence risk after transplantation. Oxalic acid and its 

precursor glyoxylic are nephrotoxic agents. Kidney insufficiency itself can cause in high oxalic acid 

concentrations through decreased excretion. We studied the influence of oxalic acid concentration and 

related factors on outcomes after kidney transplantation. 

 
Methods: Patients who received a kidney transplant between September 2018 and January 2022 

participated in our study. Oxalic acid, and its precursors glyoxylic acid, and glyceric acid concentrations 

were determined in pre transplant blood samples. Twenty recipient, donor or transplant related variables 

and data on (patient-reported) residual diuresis were collected. Follow-up was until December 31st 

2022. 

 
Results: 496 patients completed inclusion. Oxalic acid and glyoxylic acid concentrations were above 

normal concentration in 98.8% respectively 100% of patients. One-third of patients had residual 

diuresis <500 ml, and one-third >1500 ml per day respectively. There was a significant, mediocre 

correlation between oxalic acid and residual diuresis (p <0.001; r= -0.529). 157 patients had delayed 

graft function (DGF). Multivariable binary logistic regression analysis showed that the prevalence of 

DGF was lower in living donor recipients. Prevalence of DGF was higher in recipients with lower 

residual diuresis (in ml/day), higher BMI, and higher glyoxylic acid concentration. There were 53 graft 

failures and 44 deaths. Multivariable Cox analysis showed that lower residual diuresis, higher donor 

age and higher oxalic acid concentration had a significant and negative influence on graft failure 

censored for death (table 1). There was no interaction between oxalic acid and residual diuresis. 

 
 



 

Conclusion: Oxalic acid and its precursors accumulate in pre transplant patients. High levels 

negatively influence the prevalence of DGF, graft failure and patient mortality. Oxalic acid 

concentrations are correlated with residual diuresis. Residual diuresis is an important and independent 

predictor of DGF and graft failure censored for death. Improvement of these parameters or preemptive 

transplantation might have a positive effect on kidney transplant outcome. 

 
 
 
 
 

Table 1: Multivariable Cox Proportional Hazards analysis on graft failure censored for death 
 

  
B 

 
Sig. 

 
Exp(B) 

95.0% CI for Exp(B) 
Lower Upper 

Redidual diuresis per day -0.001 <0.001 0.999 0.999 1.000 
Donor age 0.038 0.002 1.039 1.014 1.065 
Oxalic acid concentration 0.007 0.030 1.007 1.001 1.014 
Donor type (living) 0.699 0.046 2.012 1.012 4.000 
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Background: Autosomal Dominant Polycystic Kidney Disease (ADPKD) is the most common 
monogenic kidney disease. ADPKD is characterized by cyst growth, hypertension and progressive loss 
of kidney function leading to end-stage kidney disease (ESKD). Due to the possibility of genetic 
transmission and pregnancy complications, family planning in patients with ADPKD can be complex. 
Reproductive options are, amongst others, accepting the risk, preimplantation genetic testing (PGT) or 
prenatal diagnosis (PND). For early disease detection in children at risk of ADPKD different policies 
exist. A guideline on reproductive care for patients with ADPKD is lacking. To gain insight in the 
experiences, perspectives and wishes regarding family planning and reproductive care, we conducted 
a qualitative focus group study in ADPKD patients and their clinicians. 

 
Methods: Focus group discussions with ADPKD patients (men, women, with/without pursued PGT- 
trajectory) and four subsets of physicians (gynecologists, (pediatric) nephrologists, geneticists) were 
held. Participants with a variety of backgrounds were identified by purposive sampling. Recordings were 
transcribed verbatim and inductive thematic analysis was performed following grounded theory. Themes 
were identified through consensus discussion. 

 
Results: In total, nine focus groups (n=31 participants, 16 patients and 15 physicians) were held. This 
preliminary report is on four focus groups (n=14 participants), including adult nephrologists, geneticists, 
men that pursued PGT-trajectory and women that have not. Six themes were identified. First, ‘timely 
information’, emphasized by patients and clinicians, to ensure informed decision-making for patients 
and missed persons at risk. Second, ‘personal choices’, patients expressed factors influencing decision- 
making and a need for autonomy in this process. Third, ‘considering patients’ perception of quality of 
life’, patients preferred a personal approach. Fourth, ‘guidance through family planning process’ with all 
groups identifying complexity of multidisciplinary care. Communication, responsibility and 
multidisciplinary collaboration were important topics. Fifth, participants outed ambivalent thoughts on 
screening ‘minors at risk’. Lastly, all aspects of reproductive care are threatened by ‘inequity’, with 
patients and clinicians experiencing inequity regarding accessibility of care, regional differences and 
financial aspects. 

 
Conclusion: This is the first qualitative study on the perspectives of patients with ADPKD and their 
physicians focusing on family planning and reproductive care. Care improvements should focus on 
providing timely information on family planning and informed decision-making. Inequity of care was 
reported and considering patients’ perception of quality of life during the process is important. Minors at 
risk are often not in physicians’ sight and ambivalent thoughts on screening were expressed. 
Multidisciplinary collaboration is needed to provide optimal care for these patients. Furthermore, 
physicians outed a wish for a comprehensive recommendation on management of life cycle care for 
patients with ADPKD. 
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Background 
The 2009 Chronic Kidney Disease Epidemiology Collaboration (CKD-EPI) equation is the current 
standard method for estimating GFR. There has been debate whether or not to exclude the 
race/ethnicity coefficient from this equation. Recently, the National Kidney Foundation and American 
Society of Nephrology Task Force on Reassessing Race in Diagnosing Kidney Disease recommended 
a new 2021 CKD-EPI race-free creatinine-based equation. The impact of this equation has not 
thoroughly been evaluated in the European population. We explored the impact of adopting this 
formula on both eGFR and estimates of CKD prevalence in a multi-ethnic Dutch population. 

 
Methods 
We cross-sectionally analysed baseline data of 21,617 participants (mean age 44yr, 42% male) of the 
multi-ethnic HELIUS cohort study (Amsterdam, the Netherlands). Three groups were distinguished: 
participants of African Surinamese (4,151), Ghanaian (2,339) and other, non-African (15,127) 
background. eGFR was calculated using the 2009 and 2021 CKD-EPI equation. Multiple regression 
analyses were performed to determine differences in eGFR with additional adjustments for age, sex 
and traditional cardiovascular and renal risk factors. CKD prevalence (i.e., eGFR (<60mL/min/1.73m2) 
and/or ACR (≥3mg/mmol) was calculated. In each ethnic group three approaches to improve CKD 
case detection for both equations were compared by targeting participants with traditional renal risk 
factors (i.e., diabetes mellitus, hypertension or cardiovascular disease), by subsequently adding an 
age criterium (>40, >50, or >60 yrs), and low socio-economic status (none or elementary schooling). 
For each approach, c-statistics for CKD probability were compared. 

 
Results 
Differences between groups varied according to the equation used. Compared to participants with 
non-African backgrounds (mean eGFR 102 mL/min/1.73m2), age- and sex-adjusted differences 
(p<0.001) in the mean eGFR (SE) were 4.6±0.2 and -8.9±0.2 mL/min/1.73m2 in participants with 
African Surinamese, and 3.2±0.3 and -10.4±0.3 mL/min/1.73m2 in participants with Ghanaian 
background for the 2009 and 2021 CKD-EPI equations, respectively. Further adjustments did not 
change this. However, CKD prevalences were similar for both equations: 10.6% vs 10.8% (p=0.30) in 
the whole cohort, 10.9 vs. 11.6% (p=0.33) among African Surinamese and 12.0 vs 12.6% (p=0.21) 
among Ghanaians. CKD case detection did not differ between the screening approaches nor between 
both equations. Also, c-statistics for CKD probabilities were not influenced by either equation. 

 
Conclusion 
In our cohort, adoption of the 2021 CKD-EPI equation leads to lower eGFR in participants of African 
Surinamese and Ghanaian background. However, only small not statistically significant differences in 
CKD prevalences, overall and in high-risk groups, were found. Our study indicates that discontinuation 
of the race-coefficient may have little impact on CKD detection in a multi-ethnic Dutch population. 
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Introduction: A number of alternative, living donor kidney transplantation programs has been developed 
for incompatible pairs: Kidney exchange program (KEP), altruistic donor transplantation, domino 
donation, AB0-incompatible transplantation (AB0I) and HLA-incompatible transplantation (HLAi). Despite 
all these programs, many long waiting (LW) and highly immunized patients (HI) do not find a match and 
accumulate on the waiting list. A new KEP, CIAT (computerized integration of alternative transplantation 
programs) was developed. This program allows AB0- and/or HLA- incompatible allocation to difficult-to-
match patients, thereby increasing their chances. Altruistic donors, make this option available to waiting 
list patients as well. 
 
Methods: Strict criteria were defined for selected highly-immunized (sHI) and long waiting (LW) 
candidates. For LW patients AB0i allocation was allowed. sHI patients were given priority and AB0i and/or 
CDC cross-match negative HLAi allocations were allowed. A local pilot was established between 2017-
2022. CIAT results were assessed against all other transplant programs available. 
 
Results: In the period studied 131 incompatible couples participated; CIAT transplanted the highest 
number of couples (35%), compared to the other programs. There were 55 sHI patients; CIAT 
transplanted as many sHI patients as the Acceptable Mismatch program (18%); Other programs 
contributed less. There were 69 LW patients; 53% received deceased donor transplantations, 20% were 
transplanted via CIAT. In total 72 CIAT transplants were performed: 66 compatible, 5 AB0i and 1 both 
AB0i and HLAi. 
 
Conclusion: CIAT increased opportunities for difficult-to-match patients, not by increasing pool size, but 
through prioritization and allowing AB0i and “low risk” HLAi allocation. CIAT is a powerful addition to the 
limited number of programs available for difficult-to-match patients. CIAT is a new and promisin program 
that is currently being adapted to national requirements in order to replace the National Dutch cross-over 
program. 
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Abstract 
Background: Chronic kidney disease (CKD) is a heterogenous disorder affecting kidney structure and 
function. It is one of the most common complications in type 2 diabetes (T2D) and characterized by high 

albuminuria (albumin >3 mg/mmol) and reduced glomerular filtration rate (<60 ml/min eGFR). 

Nonetheless, while some individuals develop complications like CKD early in the disease trajectory, 

others will not. Increasing evidence shows that circulating small non-coding RNAs (sRNAs), like miRNAs, 

associate with disease progression and are used in communication between organs to execute important 

roles in maintaining kidney function. However, very little is known about the association of other sRNA 

types in multi-system communication and pathophysiological mechanisms of CKD. 
Methods: In the current study we measured the plasma sRNA transcriptome in participants from the 

prospective Hoorn DCS study; type 2 diabetes patients that did or did not develop CKD during a 9 year 

follow-up (n=263, n cases=141). We aimed to elucidate if circulating sRNAs are associated incident CKD 

in diabetes during follow-up with logistic and Cox proportional hazards regression. 

Results: With logistic regression we found the snoRNA SNORD105B to be associated with future-CKD 

(logFC = -1.3, P-value = 1·10-5). With Cox proportional hazards regression we found that higher 
expression of miR-581 is associated with lower CKD risk (HR = 0.75, 95%CI = 0.6 – 0.9, P-value = 9·10-

4). In addition, we found that higher expression of hsa-miR-542-3p is associated with higher CKD risk (HR 

= 1.3, 95%CI = 1.1 – 1.6, P-value = 2·10-3). 

Conclusions: Together, our results show that different types of small non-coding RNAs are associated 

with future development of diabetic kidney disease. providing a starting point for our future functional 

mechanistic to investigate the role of the identified sRNAs in multi-system communication during the 

development of diabetic CKD. 
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Background: 

Kidney tubular damage is an important prognostic determinant in diabetic nephropathy (DN). A vital 

homeostatic function of the proximal tubule is the excretion of waste products, such as protein-bound 

uremic toxins (PBUTs). These toxins are primarily being removed by active tubular secretion via organic 

anion transporters (OATs), but accumulate in plasma during tubular dysfunction. We hypothesize that 
plasma concentration and clearance of PBUTs may be a sensitive tubular function marker. 

Methods: 

Diabetes mellitus was induced in C57Bl/6 mice by a single dose of 200 mg/kg streptozotocin (STZ), 

which resulted in kidney tubular damage after 6 and 8 months characterized histopathologically and by 

conventional markers. PBUTs were measured by LC-MS/MS. 
Results: 

Among the PBUTs with the highest OAT affinity (viz. IS, HA and KA) plasma concentrations were 1.7-, 
2.4- and 1.9-fold higher (p=0.005, <0.001, 0.006) after 6 months and 1.9-, 2.4- and 2.2-fold higher 

(p<0.001, <0.001, <0.001) after 8 months in DN (Fig 1A-C), and urinary excretions (normalized for 

plasma concentrations) were 2.4-, 5.4- and 2.3-fold lower (p=0.005, <0.001, 0.01) after 6 months and 

2.3-, 1.6-, 2.1-fold lower (p=0.032, 0.017, 0.002) after 8 months in DN (Fig 1D-F), respectively, as 

compared to healthy controls. The plasma concentrations and clearance of these PBUTs correlated 

better with tubular atrophy, f4/80 scores and tubular injury markers than filtration markers. 

Conclusions: 

Tubular function is compromised in murine long-term DN, and plasma concentration and clearance of 
IS, HA and KA may represent biomarkers of renal tubular function in DN. Future studies should focus 

on validation in other species of CKD. 



 
 

Figure 1. Plasma concentration of IS, HA and KA elevated (A-C), and clearance reduced in DN mice 
after 6 and 8 months (mean ± SEM). IS: indoxyl sulfate; HA: hippuric acid; KA: kynurenic acid. 
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Background: The systemic pro-inflammatory environment of chronic kidney disease (CKD) could 
influence neo-tissue formation of in situ tissue engineered vascular grafts. Here, we studied in-graft 
tissue formation and inflammation in a rat CKD model. Moreover, we explored graft bio-functionalization 
with stromal cell-derived factor 1α peptides (SDF-1α), a progenitor cell chemotactic which may improve cell 
engraftment. 
 
Methods: Pristine or SDF-1α bio-functionalized vascular grafts (1,2 mm ID, 2 cm length, 250-300 µm 
wall thickness) were created from polycarbonate-bisurea (PC-BU) electrospun meshes. Abdominal 
aorta interposition grafts were implanted in female Sprague Dawley rats (n=53) that underwent sham 
surgery or CKD induction by 5/6th nephrectomy. Explantation and analyses were performed after two 
(n=25) or twelve (n=9) weeks. 
 
Results: At two weeks, survival and graft patency were 100%. Explant cellularity and collagen content 
were not significantly different between sham and CKD rats and were not influenced by SDF-1α. 
Endothelial cell coverage (RECA+) and smooth muscle cell presence (aSMA+) were visually similar 
irrespective of disease or bio-functionalization. Elastin+ (p=0,11), pan-(CD68+, p=0,08) and anti- 
inflammatory macrophage (CD163+, p=0,52) surface area, as well as (anti-)inflammatory gene 
expression were not significantly different between groups. 
The twelve week CKD-group was taken out of experiment prematurely due to rapid disease 
progression. In addition, preliminary death due to vascular rupture occurred in 4 animals (2 pristine and 
2 SDF-1α) in the twelve week sham animals. While patent, all remaining sham explants at twelve weeks 
(n=9) showed severe vascular dilatation and calcifications (Von Kossa+). No differences in inflammatory 
and neo-tissue markers were found between twelve week sham pristine and SDF-1α grafts or between 
explants over time. 
 
Conclusion: CKD did not significantly alter inflammation or tissue formation of in situ tissue engineered 
vascular grafts. Additionally, SDF-1α bio-functionalization did not significantly alter cell engraftment or 
tissue formation. Mechanical stability of the graft appears to be the primary driver of neo-tissue 
formation. 
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Background: Progressive renal failure in patients with glomerular disease is driven by podocyte 
depletion. Several methods have been proposed to monitor urinary podocyte loss. Here, we 
investigated the process of podocyte depletion in patients with primary membranous nephropathy 
(MN) by flow cytometric detection of Podocin-positive cells in urine. 

 
Methods: We included 27 patients with MN. Urinary cell pellets were processed and stained for 
Podocin and subsequently counted using FACS. Urinary protein and creatinine levels were 
determined from the same portion of urine. Normal values of urinary Podocin-positive cells were 
obtained in urine samples of 13 healthy controls. 

 
Results: Mean urinary podocyte count (Podocin-positive cells) was significantly higher in patients 
compared to healthy controls. Podocyte excretion showed significant correlations with urinary protein 
(R2 = 0.37), glomerular damage markers IgG (R2 = 0.51) and transferrin (R2 = 0.57) and the tubular 
damage markers α1-microglobulin (R2 = 0.48) and β2-microglobulin (R2 = 0.39), all corrected for 
creatinine. 

 
Conclusion: Urinary excretion of Podocin-positive podocytes was significantly increased in patients 
with MN, and correlated significantly with protein/creatinine ratios and glomerular and tubular damage 
markers. We conclude that this method can be used to monitor the process of podocyte depletion, and 
potentially the impact of treatment. We are planning prospective studies to evaluate the prognostic 
value of urinary Podocin+ podocyte excretion in patients with PNS. 



#25  
GENE SURGERY: a potential CRISPR/Cas-based treatment option for nephropathic cystinosis 
in vitro 

 
E. Sendino Garví1, R. Masereeuw1, P. Harrison3, E. Mastrobattista2, M.J. Janssen1 

 
1 Division of Pharmacology, Utrecht Institute for Pharmaceutical Sciences, Utrecht University. 
Universiteitsweg 99, 3584 CG Utrecht, The Netherlands. 2 Division of Pharmaceutics, Utrecht Institute 
for Pharmaceutical Sciences, Utrecht University. Universiteitsweg 99, 3584 CG Utrecht, The 
Netherlands. 3 Department of Physiology, Biosciences Research Institute, University College Cork, 
College Road, Cork, Ireland. Contact: e.sendinogarvi@uu.nl (E.S.G.); m.j.janssen1@uu.nl (M.J.) 

 
Background: Nephropathic cystinosis is a rare monogenetic kidney disease caused by mutations in 
the CTNS gene, which encodes for the lysosomal cystine transporter, cystinosin. Mutations in the CTNS 
gene lead to the loss of the cystinosin transporter, resulting in intralysosomal cystine accumulation. 
There is no curative treatment for cystinosis to date, therefore, we aim to develop a novel gene repair 
strategy for the most predominant 57kb deletion of CTNS using CRISPR-Cas9 technology, which allows 
for the delivery of a CTNS repair template into a specific location in the genome. Methods: For this 
study, we used two conditionally immortalized proximal tubule epithelial cells (ciPTEC): a cystinotic 
patient-derived and a CTNS-/- knock-out. For the delivery of the repair complex, we used a novel non- 
viral peptide-mediated delivery system. The repair construct for CTNS (3.2 kb) contains the CTNS 
promotor and the first 10 exons of the CTNS gene, as well as a fluorescent reporter gene (mCherry). 
Additionally, a second repair construct was designed (1,7Kb), excluding the mCherry gene, to study a 
more therapeutic-like construct. Results: After transfection of the repair construct, the large and small 
repair templates achieved ~5% and >20% insertion efficiency (N=3), respectively, indicating that the 
cells had successfully inserted the repair template into their DNA. Further analysis of individual clonal 
cells showed restoration of lysosomal cystine levels in 60% of the clones transfected with the big 
template (3.2Kb), showing cystine values between 1-2nmol/mg protein (N=12, p<0.001). Strickinly, 
more than 70% of the clones transfected with the therapeutic-like template (1.7kb), which were blind 
sorted, show cystine values between 0.5-2nmol/mg protein (N=15, p<0.001) thus, indicating that in most 
of the cells the repair template was inserted, consequently restoring the CTNS function. Conclusions: 
In conclusion, these data show that the CTNS repair templates can be precisely inserted into the 
genome, leading to the translation of a functional cystinosin transporter, which consequently restores 
the lysosomal cystine accumulation. Eventually, this gene repair system may offer a potential curative 
therapy for cystinosis, as well as a system for the in vitro restoration of several other genes involved in 
monogenic diseases. 
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Background 
Messenger RNA(mRNA)-based gene addition is emerging in different therapeutic areas, but has not yet 
reached the kidney field. Cystinosis is caused by mutations in the CTNS gene encoding lysosomal 
cystine-H+ symporter cystinosin and leading to cystine accumulation in all cells of the body. The kidneys 
are the first and the most severely affected organs, presenting glomerular and proximal tubular 
dysfunction. The therapeutic standard, cysteamine, reduces cellular cystine levels, but does not restore 
kidney function and has many side effects. 

 
Aim and Methods 

 
Our aim is to investigate mRNA-based gene replacement to treat cystinosis, where we introduce the 
healthy cystinosin protein in affected cells and tissues by transfection or injection of the CTNS mRNA. 
More specifically, patient derived proximal tubular epithelial cells (PTECs) and podocytes (PODOs) were 
transfected with synthetic 3HA-tagged CTNS-mRNA. Protein expression was studied by 
immunofluorescence staining and cystine measurement was performed at specific timepoints. 
Additionally, cystine levels were evaluated in a cystinotic (ctns-/-) zebrafish. Furthermore, proteinuria was 
evaluated in a double-transgenic zebrafish (tg(ctns-/-, DBP-eGFP)), expressing a GFP-tagged version of 
the Vit. D Binding Protein (DBP). Finally, proximal tubular function was evaluated in the cystinotic 
zebrafish after injection of Alexa-labelled high molecular weight dextran (AF647 10 kDa dextran). 

 
Results 

 
Cystinotic PTECs and PODOs showed detectable lysosomal cystinosin expression within 24h after 
transfection and for up to 4 days. Furthermore, transfection with 500ng/ml CTNS-3HA mRNA resulted 
in a significant reduction of cystine levels for up to 14 days in PTECs and 18 days in PODOs. 

 
In the zebrafish, cystinosin protein expression led to significant decrease in cystine levels and reduced 
proteinuria at 5 days post-injection. Furthermore, the expression of proximal tubular multi-ligand receptor 
megalin was increased after mRNA treatment. The latter can be directly associated with the observed 
increase in proximal tubular reabsorption after injection of CTNS mRNA as observed by the increased 
uptake of a Alexa-labelled dextran (Fig.1). 

 
Conclusion 

 
Our results show that mRNA-based therapy results in detectable cystinosin protein expression and a 
restoration of the cystinosis phenotype in both cell and zebrafish models of cystinosis. 



Fig 1. 
 

 
Injection of naked CTNS-mCherry mRNA results in restoration of the proximal tubular reabsorption. 

mRNA treated fish were injected with 10kDa dextran-AF647 at 72h post injection and fixed for 
cryosection after 16h. Intensity of Alexa-647 fluorescence (magenta) in the tubules of treated fish was 
significantly higher than the sham control (ctns-/-+ sham), indicating increased tubular reabsorption of 
the 10kDa dextran-AF647. Data were analysed with a student t-test and mean with SEM is indicated 
(n=10). *, p<0.05. 
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Background 

Autosomal dominant polycystic kidney disease (ADPKD) is the most common monogenic kidney 
disorder, affecting 4 to 10% of end-stage kidney disease (ESKD) patients worldwide. ADPKD is a 
renotubular disease caused by the loss of the polycystin 1 (Pkd1) expression. ADPKD is a common 
cause of renal failure in hemodialysis (HD) patients, who need a permanent vascular access. The 
arteriovenous fistula (AVF) is the gold standard of vascular access, however this requires adequate 
vascular remodeling for AVF maturation. As ADPKD patients also show cardiovascular manifestations 
such as hypertension and increased incidence of abdominal aorta and intracranial aneurysms, we 
investigated whether ADPKD mice show altered vascular remodeling after AVF creation, to find 
targets to optimize AVF maturation. 

Materials and methods 

Unilateral jugular-carotid AVFs were created in wild-type and B6OlaPkd1nl/nl mice. Flow volume was 
measured over three weeks post-AVF creation using doppler ultrasound. Blood pressure was 
measured using a tail cuff before and six days after AVF-surgery. After one or three weeks the mice 
were sacrificed and AVFs were used for histological analysis and analysis of elastin and collagen 
through multiphoton microscopy. Longitudinal flow data was analysed using Mixed-effects model 
(REML), histological data using the Mann-Whitney U test. 

Results 

Similar flow was observed at baseline, whereafter in both groups AVF flow increased over three 
weeks. Flow in Pkd1nl/nl mice was consistently higher post-AVF creation due to increased flow 
velocity, with 1.4 fold reduced intimal hyperplasia at 21 days post-surgery. Both groups showed a 
decrease in blood pressure after AVF surgery, whereby Pkd1nl/nl mice had elevated blood pressure at 
both timepoints compared to WT mice. Preliminary data showed a reduction of collagen deposition 
in the venous outflow tract of the AVF anastomosis in Pkd1nl/nl mice at 21 days post-surgery. 

Conclusion 

ADPKD mice have hypertension and show reduced collagen expression in the afferent artery of the 
AVF, possibly enhancing AVF functionality. 
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Background 
Prostaglandin E2 (PGE2) plays an important role in kidney and cardiovascular disease. This is 
illustrated by increased kidney and cardiovascular disease after inhibition of its production by non- 
steroidal anti-inflammatory drugs. After its production, PGE2 is metabolized to PGEM and excreted in 
urine. It is unknown whether urinary PGE2 or PGEM excretion can be used as marker of systemic or 
kidney PGE2 production and whether they are associated with kidney function, cardiovascular risk 
factors, and kidney and cardiovascular outcomes. 
 
 
Methods 
We first evaluated the origin of urinary PGE2 and PGEM using isolated perfused rat kidneys and 
perfusates from hypothermic perfusion of human donor kidneys. We then measured PGE2 and PGEM in 
spot urine samples from the Rotterdam Study (n=2291), a population-based cohort with long-term 
follow-up (median 7 eGFR values IQR 4–12, for a median of 13.0 years, IQR 10.1–14.3). PGE 
concentrations were normalized to creatinine and log2 transformed and further analyzed using 
regression analyses to identify their determinants, associations with cardiovascular risk factors and 
eGFR. Longitudinal associations were assessed with cardiovascular mortality, incident chronic kidney 
disease (CKD, primarily defined as incident eGFR <60 ml/min/1.73m2 and complemented with 2 
consecutive eGFR <60 ml/min/1.73m2, incident eGFR <45ml/min/1.73m2 and 40% loss of eGFR), and 
eGFR slope. 
 
 
Results 
PGE2 and PGEM were excreted in urine by isolated rat kidneys (PGE2 median 5.6 pg/min, IQR 3.4– 
49.7, PGEM 8.4 pg/min, IQR 4.3–66.1) and detectable in perfusate from human kidneys(PGE2 299.7 
pg/ml, IQR 213.2–388.2, PGEM 28.3 pg/ml, IQR 17.3–39.2). In the population cohort (54% women, 
mean age 64.3±7.8 years, mean baseline eGFR 80.8±13.5 ml/min/1.73m2), urinary PGE2 and PGEM 
excretions increased with age and were higher in participants who smoked, participants with diabetes or 
albuminuria, and had a non-linear association with eGFR. After adjusting for confounders, a doubling in 
PGE2 and PGEM excretion was associated with incident CKD (PGE2 HR 1.19, 95%CI 1.07–1.3, PGEM 
HR 1.20 95%CI 1.04–1.39) and cardiovascular mortality (PGE2 HR 2.45 95%CI 1.42–4.24, PGEM HR 
3.3 95%CI 1.83–5.94). Hazard ratios for the other CKD outcomes were similar, and participants with 
higher excretions had a faster rate of eGFR decline. 
 
 
Conclusion 
Urinary PGE2 and PGEM can both be produced in the kidney and are associated with kidney health, 
incident CKD, and increased cardiovascular mortality. Future intervention studies should address 
whether this association is causal and can be targeted to improve kidney and cardiovascular outcomes. 
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Background: Glucocorticoids remain the mainstay of therapy for patients with idiopathic nephrotic 
syndrome (iNS). However, the exact mechanism of glucocorticoid therapy is not known. In several 
studies, glucocorticoids have been found to directly influence podocyte behaviour and morphology. 
Understanding the mechanisms of podocyte recovery when treated with glucocorticoids, may help us to 
identify targets for more effective treatment options with less side effects compared to glucocorticoids. 
In order to unravel the mechanism of glucocorticoid action in podocytes, we have established an animal 
model of steroid-sensitive NS to study the effects of glucocorticoids on podocytes. 

 
Methods: We used the puromycin aminonucleoside (PAN) rat model of NS, characterized by foot 
process effacement (FPE) and acute high proteinuria. Rats were intravenously injected with PAN on 
day 0 and sacrificed on day 7. Methylprednisolone was administered daily via intraperitoneal injection. 
Urine was collected on day 4 and 7 by placing rats in a metabolic cage for 18 hours, to determine total 
protein and creatinine levels. Paraformaldehyde-perfused kidneys were used for morphological 
analysis, using periodic acid-schiff (PAS) staining, electron microscopy and immunofluorescent staining 
for desmin, a protein only expressed in injured podocytes. 

 
Results: We identified three models of NS with different levels of injury, combining proteinuria and 
morphological analysis. A mild model of injury (5mg PAN), presented with little proteinuria, FPE and 
podocyte-specific desmin expression. However, rats injured with 5mg PAN did leak small amounts of 
albumin, whereas the control group did not leak albumin. A moderate model of injury (10mg PAN), 
presented with a significant higher proteinuria and desmin expression compared to the control group, 
and FPE was present on electron microscopy. The severe injury model (15mg PAN) similarly had high 
proteinuria and desmin expression and on electron microscopy we observed pseudocysts in podocytes, 
next to extensive FPE. Prednisolone treatment (1.5mg) halted disease progression in the mild model, 
partially rescued the moderate injury model phenotype, but could not benefit the severe injury model. 
Interestingly, in the moderate injury model, higher doses of prednisolone (3 and 5mg) caused higher 
proteinuria and desmin expression compared to treatment with 1.5mg prednisolone. 

Conclusion: We established a partially glucocorticoid-responsive model of NS and present a semi- 
quantitative method to determine the amount of desmin in podocytes as a measure of injury that 
correlates with proteinuria. Furthermore, we show that podocyte injury cannot be rescued when the 
injury is too severe, and higher doses of prednisolone are not beneficial compared to the normal dose 
that was used. Future experiments will aim at performing single-cell sequencing to unravel mechanisms 
involved in prednisolone-induced podocyte recovery. 
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Background: 
Allograft rejection is largely mediated by adaptive immune cells. Although innate immune cells are also 
involved, their role is less clear. We hypothesize that suppression of innate immune responses, 
particularly trained innate immunity, can contribute to graft tolerance in transplantation. Trained immunity 
refers to the long-term epigenetic and metabolic reprogramming of innate immune cells, which 
potentiates responses to secondary stimuli. Here, we studied the effect of blocking co-stimulatory CD40- 
TRAF6 signaling on trained immunity induction using in vitro stimulations, ChIP-sequencing and 
metabolic analyses. We evaluated the effect of myeloid CD40-TRAF6 inhibition on T cell responses in 
mixed lymphocyte reactions (MLR) and the effect of CD40-TRAF6 inhibitor (TRAF6i) nanobiologic (NB) 
treatment on graft rejection in a murine heterotopic heart transplantation model. 

Methods: 
Human peripheral blood mononuclear cells (PBMCs) were stimulated for 24 h with heat-killed Candida 
albicans (HKCA), a well-described inducer of trained immunity, in presence or absence of TRAF6i, 
followed by 5 days of rest. Upon restimulation with lipopolysaccharide (LPS), interleukin-6 (IL-6) and 
tumor necrosis factor (TNF) production was assessed using ELISA. We performed ChIP-sequencing 
and metabolic analyses with Seahorse assays at day 6. To investigate the effect of TRAF6i on T cell 
responses to allogeneic stimuli, we performed 7-day MLR with HKCA- or HKCA+TRAF6i trained 
monocytes and CellTrace Violet-labeled naïve T cells. Proliferation and FOXP3 expression of naïve T 
cells was measured by flow cytometry. The effect of TRAF6i-NB on graft survival was assessed by 
injection of myeloid-directed TRAF6i-NB 0, 2 and 5 days post-transplantation in C57BL/6 mice 
heterotopically transplanted with Balb/c hearts that did or did not receive pre-operative CTLA4-Ig 
treatment. 

 
Results: 
TRAF6i treatment inhibited IL-6 and TNF production upon LPS restimulation of HKCA-treated PBMCs 
in vitro. ChIP-sequencing analysis and Seahorse technology respectively revealed that the epigenetic 
changes and metabolic alterations underlying trained immunity were prevented by TRAF6i. Induction of 
trained immunity in monocytes reduced differentiation of naïve T cells to FOXP3+CD4+ T cells upon 
allogeneic stimulation, which was reversed by TRAF6i treatment of monocytes. Administration of 
TRAF6i-NB induced >100 days graft survival in 5 out of 6 CTLA4-Ig-treated C57BL/6 mice 
heterotopically transplanted with Balb/c hearts. 

 
 
 
 
 
 
 
 
 



Conclusion: 
TRAF6 inhibition prevents trained immunity in monocytes at the functional, epigenetic and metabolic 
level, modulates T cell responses to allogeneic stimuli towards regulatory T cell differentiation in vitro 
and prevents allograft rejection upon concomitant CTLA4-Ig treatment in vivo. This study 
identifiesCD40-TRAF6 signaling as a novel target to inhibit trained immunity and to promote graft 
tolerance in transplantation. 
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Background 
Atypical hemolytic uremic syndrome (aHUS) is a rare kidney disease caused by dysregulation of the 
complement alternative pathway, leading to damage to the glomerular microvascular endothelial cells 
(GMVECs). In many patients, the complement dysregulation is caused by genetic variants in genes 
encoding complement components and/or regulators, such as complement factor H (CFH), or auto- 
antibodies against complement proteins. aHUS is a form of thrombotic microangiopathy, characterized 
by thrombocytopenia, hemolytic anemia and acute kidney injury. Introduction of eculizumab, an anti- 
C5 antibody, significantly improved the prognosis for aHUS patients. The aim of this study was to 
model complement activation on the glomerular endothelial surface ex vivo, using human conditionally 
immortalized GMVECs (ciGMVECs) derived from a control and an aHUS patient. These patient- 
derived ciGMVECs were incubated with the patient’s own serum samples to mimic the in vivo situation 
more closely. 

 
Methods 
Endothelial cells were grown until confluence and incubated with different human test sera for 2 hours 
in an alternative pathway-permissive buffer. Subsequently, cells were stained with an anti-C5b-9 
antibody and complement activation on the cells was visualized and quantified by microscopy of the 
immunofluorescence staining of C5b-9, the end product of complement activation. 

 
Results 
First, we compared complement deposition on primary GMVECs and ciGMVECs. No significant 
differences in C5b-9 deposition were observed between primary GMVECs and ciGMVECs (ANOVA; 
P>0.05) after incubation with NHS or NHS treated with zymosan (NHS+zymosan), a known 
complement activator. We then further optimized and validated the protocol for quantification of C5b-9 
deposition on human control ciGMVECs. Increased C5b-9 deposition was observed upon incubation 
with NHS+zymosan (ANOVA; P<0.001), which was blocked by eculizumab (ANOVA; P<0.001). 
Moreover, we could model endothelial C5b-9 depositions in aHUS patient samples from different 
disease phases. All active phase samples showed increased C5b-9 deposition, whereas samples from 
remission phase and samples with measured eculizumab concentrations above the advised 
therapeutic level (>50 µg/ml) displayed normalized C5b-9 deposition. Next, we thoroughly monitored 
the complement activity and endothelial C5b-9 deposition of an aHUS patient with a hybrid CFH/CFH 
related 1 gene. Complement activity measured in blood with CH50 and AP50 correlated with in vitro 
C5b-9 deposition on control ciGMVECs. Complement deposition by this patient’s serum was also 
modeled over time on this patient’s own ciGMVECs. Similar results were obtained as for control 
ciGMVECs. 

 
Conclusion 
We demonstrate a robust and reliable model to adequately measure C5b-9-based complement 
deposition on human control and patient ciGMVECs. This model can be used to study the 
pathophysiological mechanisms of aHUS ex vivo and to test and monitor novel complement 
therapeutics. 
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Background: The gut microbiota has emerged as a crucial modulator of cardiovascular and renal diseases, 
including diabetic nephropathy (DN). Importantly, diabetic patients display a reduction in bacteria producing 
short chain fatty acids (SCFAs) when compared to healthy individuals. SCFAs are generally associated with 
beneficial effects on the vascular system, as they help to reduce both oxidative stress and pro-inflammatory 
stimuli. 
Although SCFAs might have beneficial effects in case of DN, their mechanisms of action at cell level remain 
largely unknown. For this reason, we aimed to study the effect of two SCFAs, butyrate and acetate, on human 
glomerular microvascular endothelial cells (hgMVEC’s). In case of DN, glomerular endothelium shows multiple 
signs of dysfunction, such as uncontrolled proliferation, mitochondrial fragmentation and disfunction and 
eventually monolayer disruption. 
 
Method: hgMVEC’s have been exposed to different concentrations of butyrate and acetate for 24 hours and/or 
48 hours. After treatment with SCFAs, cells have been collected for qPCR, stained for mitochondrial mass or 
fixated for immunocytochemistry. For the latter, we have used antibodies for the proliferation marker ki-67 and 
cell-to-cell junction proteins (Ve-cadherin and Caludin-5). To measure the resistance of the endothelial 
monolayer, electric cell-substrate impedance sensing (ECIS) was used. Briefly, we let a current run through 
the endothelial monolayer, and the tighter the monolayer the higher the resistance. We also decide to analyze 
mitochondrial metabolism by performing seahorse assays, which allows us to measure oxygen consumption 
that directly related to mitochondrial function. 
 
Results: acetate and butyrate decrease the number of ki-67 positive nuclei in a concentration-dependent 
manner, which implies lower cellular proliferation. 
On the other hand, at the highest concentration tested (500uM) butyrate increases mitochondrial mass and 
elongation, as opposite to acetate, that does not show any effect on mitochondrial mass. 
These results are also supported by qPCR analysis, where it is possible to observe a decrease in the 
expression of genes involved in mitochondrial fragmentation especially upon butyrate exposure. This also 
translate to a change of mitochondrial activity, which we can observe when performing seahorse assays. 
Moreover, butyrate increases the resistance of the endothelial monolayer, as we can see in the results of the 
ECIS experiments. We believe that the increase in resistance is due to a higher expression of genes and 
proteins involved in the formation of tight junctions, such as Ve-cadherin and Claudin 5. 
 
Conclusion: our results show that in hgMVEC’s butyrate especially can increase monolayer resistance and 
influence mitochondrial morphology and metabolism, while on the other hand it decreases cellular proliferation. 
Therefore, at cellular level butyrate can help against several hallmarks of endothelial dysfunction Of DN. 
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Introductie: Bij patiënten met eindstadium nierfalen (ESRD) bestaat een hogere incidentie van 
cardiovasculaire morbiditeit en mortaliteit. Wetenschappelijke studies suggereren dat orale 
mondgezondheid, in het bijzonder het missen van tanden of kiezen gerelateerd is aan hogere 
coronary artery calcium scores en atherosclerotische hart- en vaatziekte. In dit cohort van patiënten 
met ESRD en behandeld met hemodialyse, hebben we onderzoek gedaan naar de orale 
mondgezondheid. Het doel van deze studie was de mondgezondheidsproblemen van deze populatie 
in kaart te brengen. 

 
Methoden: De dataverzameling vond plaats in een prevalente patiëntengroep op hemodialyse die 
warden geïncludeerd in dataverzameling voor de Biobank Nierziekte en Dialyse. Mondgezondheid 
werd gescoord met de Oral Health Assessment Tool (OHAT), door een visuele inspectie binnen en 
buiten de mondholte. Hierbij wordt gelet op de conditie van de lippen, tong, tandvlees, speeksel, 
verval van tanden of kiezen, en het aantal natuurlijke tanden, de aanwezigheid van een 
kunstgebit/plaatje de orale hygiëne en pijn in de mond. Aanvullende vragen werden gesteld om inzicht 
te krijgen in de mondgezondheid en hygiënegewoontes van de patiënt. Leeftijd, geslacht en de duur 
sinds start van de dialysebehandeling werden uit het medisch dossier gehaald. 

 
Resultaten: In totaal werden 44 patiënten op hemodialyse geïncludeerd in de studie. Het grootste deel 
van de patiënten had cariës (52.3%), plaque/tandsteen (93.2%), en had tekenen van 
tandvleesontstekingen (75%), en/of droge mond (47.7%). Een verwijzing naar een tandarts of 
mondhygiënist was geïndiceerd bij 35 (79,5%) patiënten. Geen significante verschillen werden 
gevonden in mondgezondheid tussen patiënten met verschillende niveaus van mondgezondheid en 
duur sinds start van de hemodialysebehandeling, behalve voor de lippen en de tong. Daar werd wel 
een verschil gevonden met de duur sinds de start van hemodialyse. 

 
Conclusie: Cariës en plaque/tandsteen, tandvleesontsteking en droge mond komen veel voor bij 
patiënten met ESRD die behandeld worden met hemodialyse. Geen significante verschillen werden 
gevonden in de mondgezondheidsvariabelen tussen patiënten met goede of slechte mondgezondheid 
en de lengte van de duur sinds start van de hemodialysebehandeling. 
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Achtergrond: Hemodialyse (HD) patiënten lopen verhoogd risico op het ontwikkelen van ondervoeding, 
wat geassocieerd is met morbiditeit, mortaliteit en lagere kwaliteit van leven. Een inadequate 
voedingsinname van energie en eiwit is één van de oorzakelijke factoren zijn van ondervoeding. HD 
patiënten krijgen frequent voedingsrestricties opgelegd zoals een kalium- en fosfaatbeperking, wat 
restricties in consumptie van groenten, fruit, bonen, noten en zuivel betekent. Dit kan leiden tot 
nutriënten deficiënties en een inadequate voedingsinname. Het doel van deze studie is om inzichtelijk 
te maken in hoeverre de huidige voedingsinname van Nederlandse HD patiënten voldoet aan de ziekte 
specifieke dieetrichtlijnen van Kidney Disease Outcomes Quality Initiative (KDOQI), European Renal 
Best Practice (ERBP), de richtlijn van Diëtisten Nierziekten Nederland (DNN) en de Nederlandse 
Richtlijnen Goede Voeding. 

Methoden: In deze prospectieve multicenter studie zijn volwassen HD patiënten geïncludeerd in 21 
Nederlandse dialysecentra. Met behulp van een voedselfrequentievragenlijst (FFQ) is de macro- en 
micronutriënten inname gemeten en vergeleken zijn met (ziekte specifieke) dieetrichtlijnen. De naleving 
van de Richtlijnen Goede Voeding is beoordeeld met de Dutch Healthy Diet 15-index (DHD15-index), 
waarin 15 verschillende componenten zijn opgenomen. Daarnaast werd met lineaire regressie analyse 
onderzocht of de kaliuminname uit voeding geassocieerd is met de kalium concentratie in het bloed. 

Resultaten: De studiepopulatie bestond uit 248 deelnemers, waarvan 60% man was. De energie 
inname bleek ontoereikend voor 65% van de deelnemers en eiwit inname voor 61%. Slecht 6% voldeed 
aan de aanbeveling voor voedingsvezel. In totaal consumeerde 92% van de studiepopulatie te veel 
verzadigd vet. De DHD15-indexscore was 74±20, van een minimale score van 0 en maximaal te behalen 
score van 150. Er werd geen associatie gevonden tussen serum kalium en kalium inname na correctie 
voor relevante confounders (r= 0,16, p= 0,26). 

Conclusie: De voeding van het merendeel van de HD patiënten voldeed niet aan de ziekte specifieke 
dieetrichtlijnen en de Nederlandse Richtlijnen Goede Voeding. We zagen geen verband tussen de 
kalium inname uit voeding en de serum kalium concentratie. De dieetrestricties die HD patiënten worden 
opgelegd lijken bij te dragen aan de belangrijkste oorzakelijke factor van ondervoeding; een te lage 
energie- en eiwitinname. De voedingsrestricties dragen tevens bij aan een eenzijdig eetpatroon met 
ontoereikende inname van productgroepen waarvan bekend is dat ze gezondheidsvoordelen bieden, 
zoals groenten, fruit, bonen, noten en vis. Deze resultaten benadrukken de noodzaak van verder 
onderzoek naar de nut en noodzaak van de voedingsrestricties bij HD en de ontwikkeling van 
interventies en begeleidingsmethodieken om de voedingsinname aan te laten sluiten op ziekte 
specifieke dieetrichtlijnen, en, waar mogelijk, binnen de Nederlandse Richtlijnen Goede Voeding. 
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introductie  
Bij Dianet willen we verpleegkundigen empoweren meer zeggenschap over het eigen vak te laten 
hebben. Verpleegkundigen geven aan meer betrokken te willen worden bij hun werk en het 
verpleegkundig stafbestuur (VSB) is opgericht om dit mede mogelijk te maken. Vaattoegangszorg is een 
verpleegkundig onderwerp waar verpleegkundigen meer leiderschap kunnen laten zien en het VSB heeft 
vaattoegangszorg als speerpunt opgenomen in de doelstellingen voor de komende 3 jaar. Het huidige 
project is een breed gedragen wens door zowel de artsen als de verpleegkundige teams. Door de 
vaattoegangszorg uniformer in te richten en leiderschap te bevorderen zal de verpleegkundige vakgroep 
groeien in professionaliteit.   
In het kader van het landelijk actieplan Zeggenschap en Veerkracht is een projectplan opgesteld om de 
situatie te verbeteren. Vanuit het ministerie van VWS is subsidie beschikbaar gesteld om zeggenschap 
en veerkracht binnen zorgorganisaties een flinke boost te geven  
  
methode  
Leden van het VSB hebben de mogelijkheid van een project besproken op de afdelingen. Ook de 
vaatwerkgroepen zijn betrokken bij de besluitvorming. Het VSB heeft een voorzet gegeven tot actieplan 
en dit is vervolgens besproken in de vaatwerkgroep van Dianet. Het project is bediscussieerd met 
teamleiders, verpleegkundigen en de medisch manager en de bestuurder. Het plan wordt uitgevoerd 
door de verpleegkundigen die deelnemen aan de vaatwerkgroep en worden ondersteund door de 
verpleegkundig specialist en door de leden van het VSB.   
  
Het project bestaat uit 3 activiteiten:  
• Het organiseren van een overkoepelende Dianet vaattoegangswerkgroep en het beschrijven van 

overkoepelend vaattoegangsbeleid. De landelijke richtlijn dient als uitgangspunt.   
• Het ontwikkelen van echografie-skills van een groep verpleegkundigen zodat leiderschap genomen 

kan worden op het gebied van het bewaken van de vaattoegang voor dialysepatiënten met een 
arterioveneuze fistel of graft   

• Het bevorderen en delen van kennis onder verpleegkundigen en creëren van een platform om samen 
te kunnen groeien.   

  
Resultaten  
Er ontstaat een Dianet-brede excellente vaattoegangszorg. Hierbij zijn de verpleegkundigen in the lead 
door excellente zorgverlening voor patiënten die een adequate toegang tot de bloedbaan (nodig)hebben, 
ten behoeve van een effectieve hemodialysebehandeling. Door toegenomen verpleegkundige invloed en 
zeggenschap kunnen dialyseverpleegkundigen maximale invloed uitoefenen op dit zorgdomein. Door 
participatie in het landelijk netwerk waarbij kennisuitwisseling en samenwerking gestimuleerd wordt zal 
de professionele zeggenschap van zorgprofessionals merkbaar verbeteren en de veerkracht versterken.  
  
Conclusie  
Door toekenning van de subsidie en participatie in het landelijk actieplan zeggenschap zullen de 
dialyseverpleegkundigen van dianet beslisvaardiger en invloedrijker worden in hun vakgebied. Dit Het 
maakt de kwaliteit van zorg én de tevredenheid over het werk beter.   
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Inleiding: 
Nierteam aan Huis (NTAH) betreft een voorlichting voor de patiënt en zijn sociale omgeving over alle 
vormen van nierfunctie vervangende behandeling. De meerwaarde van NTAH is dat het sociale 
netwerk van de patiënt adequaat geïnformeerd wordt over de impact van nierfalen en verschillende 
vormen van nierfunctie vervangende behandeling. Het doel hiervan is om meer begrip te creëren voor 
de patiënt en ondersteuning vanuit zijn omgeving te bevorderen. Daarnaast kan een gesprek over 
nierdonatie bij leven op gang worden gebracht, waardoor de kans op een vroegtijdige, liefst pre- 
emptieve, transplantatie met een nier van een levende donor wordt vergroot. Deze voorlichting vindt 
plaats bij de patiënt thuis of op een daarvoor geschikte locatie. Ten tijde van de COVID-19 pandemie 
lieten de richtlijnen van de rijksoverheid geen voorlichting thuis of op locatie toe. Hierdoor zijn we op 
zoek gegaan naar andere mogelijkheden en hier is de online/hybride voorlichting uit voort gekomen. 

 
Methoden: 
Sinds juli 2020 zijn we gestart met het geven van voorlichting in een online omgeving. Het 
kennismakingsgesprek voorafgaande aan de voorlichting heeft in sommige gevallen ook online 
plaatsgevonden. We kennen inmiddels, naast de live kennismakingsgesprekken/voorlichtingen de 
volgende varianten: 
- Online kennismakingsgesprek tussen patiënt en voorlichters, 
- Online voorlichting waarbij de patiënt, voorlichters en de genodigden online zijn, 
- Hybride vorm van voorlichting waarbij de patiënt en een aantal genodigden op locatie zijn en 
sommige deelnemers online. 

 
Resultaten: 
Door het inzetten van de online mogelijkheid hebben we de voorlichting door NTAH kunnen 
voortzetten tijdens de COVID-19 pandemie. Met de opgedane ervaring hebben we nu in verschillende 
situaties makkelijker kunnen inspelen op de vraag van de patiënt om betrokkenen op afstand deel te 
laten nemen. In 2022 hebben we 51 trajecten afgesloten waarvan: 
- 8 online kennismakingsgesprekken 
- 8 online voorlichtingen (eerste kwartaal 2022) 
- 14 hybride voorlichtingen 
- 43 trajecten op locatie 
Hieruit blijkt dat bij meer dan de helft gebruik is gemaakt van een variant met online deelnemers. Uit 
de gestandaardiseerde evaluatie van iedere bijeenkomst kwam overwegend positieve feedback. 
Patiënten gaven aan dat ze het fijn vonden dat er hierdoor geen vertraging op werd gelopen in het 
traject. Sommige patiënten vonden het prettiger dat de voorlichting online plaatsvond omdat zo reistijd 
voor de genodigden bespaard werd of omdat de beschikbare ruimte niet groot genoeg was voor het 
aantal genodigden. Daarnaast gaven patiënten aan dat het op deze wijze makkelijker was om hun 
gehele netwerk erbij te betrekken. 

 
Conclusie: 
Online of hybride voorlichting is een goede aanvulling op een live voorlichting. Belangrijk is dat de 
voorlichting aan een relevant deel van het netwerk van de patiënt kan plaatsvinden. Deze vorm van 
voorlichting is ook heel geschikt om in te zetten bij patiënten waarvan de familie op afstand woont. 
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