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INTRODUCTION: Conservative care (CC) instead of dialysis may be preferential for
certain older pre-dialysis patients, not only in terms of quality of life but also
concerning survival. A model that predicts patient prognosis on both CC and dialysis at
the time of treatment decision could be of value in shared decision-making. Though
many models predicting survival on dialysis exist, there is no model that predicts
survival for both dialysis and CC. Therefore, the aim is to develop and validate a
decision aid that predicts the mortality risk for both a CC and dialysis approach in pre-
dialysis patients at the time of treatment decision.

METHODS: Pre-dialysis patients of 70 years and older, for whom the treatment
decision was registered between 2004 and 2016 at a Dutch hospital were included.
Predictors were collected at the time of treatment decision, and outcome was 2-year
mortality. Predictors were selected based on literature and an expert panel. To account
for missing data multiple imputation was performed. A short and an extended logistic
regression model were developed for both the CC and dialysis group. These models
were internally validated and shrunk with bootstrapping. Model performance was
assessed by discrimination and calibration. Mortality probability ratios were computed
for CC versus dialysis treatment.

RESULTS: In total, 366 patients were included of which 126 chose CC. Selected
predictors were age, eGFR, malignancy and cardiovascular disease. In the extended
models ischemic heart disease, left ventricular dysfunction, peripheral vascular disease,
gender, albumin and CRP were added. Discrimination is shown in the table and
calibration plots in the figure.
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Apparent C-stat 0.71 0.79 0.68 0.77

Optimism corrected C-stat 0.67 0.72 0.64 0.72

Calibration of the extended

models was similar to the

basic models. Probability

ratios ranged from 0.4-7.0

where a ratio<1 indicates a

survival advantage for CC.

One third of the patients

had a ratio< 1.5.

CONCLUSIONS: A decision aid that predicts 2-year mortality was developed to
provide older pre-dialysis patients with individualized prognosis estimates for both a
conservative care and dialysis approach. The model performance was moderate to
good. However, external validation should be performed before implementation.
Ultimately, this decision aid could be used to calculate individually tailored mortality

risks; identifying patients who might benefit from CC in terms of survival and
improving patient discussions surrounding the treatment decision.
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INTRODUCTION: The number of patients with end-stage kidney disease is
progressively increasing all over the world thus representing one of the most important
social issues. Moreover, the ratio of elderly patients or patients with comorbidity of
cardiovascular (CV) diseases or low cognitive function is expected to increase over the
years. Hence, the ability to estimate survival after the start of dialysis in such patients
would be helpful. We developed 2 models to predict the incidence of CV events and all-
cause mortality by using certain variables at dialysis initiation. The purpose of this
study was to examine the accuracy and usefulness of these models.

METHODS: We used a database derived from the multicenter prospective Aichi
Cohort Study of Prognosis in Patients Newly Initiated into Dialysis (AICOPP), which
was a multicenter, prospective, cohort analysis of 1,520 consecutive patients who
initiated dialysis at 17 centers in Japan. We established the primary endpoint as
composite of the incidence of first CV events and all-cause death within one year after
dialysis initiation. Based on the database, we developed 2 prediction models (simple
and complex model) using Cox proportional hazard regression analysis. Variables
including age, sex, comorbidity of diabetes, history of coronary artery disease, history
of stroke, use of renin angiotensin system blockers, and levels of hemoglobin, serum
albumin, serum urea nitrogen, estimated glomerular filtration rate, and serum C-
reactive protein were used for the simple model. Besides those used in the simple
model, body mass index, presence of cancer, activity of daily living, use of vitamin D
receptor activators, use of phosphate binders, and levels of serum uric acid, serum
creatinine, serum potassium, serum calcium, serum phosphate, serum alkaline
phosphatase, parathyroid hormone, and aortic calcification comprised the 24 variables
used in the complex model. Receiver operative characteristic (ROC) curve, net
reclassification improvement (NRI), and integrated discrimination improvement
(IDI) were used to compare the sensitivity and specificity for prediction of the
composite endpoint between the 2 models. In addition, we examined the validity of the
area under the curve (AUC) by the bootstrap sampling method in the 2 models.

RESULTS: The area under the curves of the ROC curves for the composite endpoint
were 0.734 (simple model) and 0.763 (complex model). There was a significant
difference of AUCs between the 2 models (p< 0.001). The NRI and IDI were 0.04 and
0.03, respectively, which showed that the complex model predicted the composite
endpoint more accurately than the simple model (p< 0.001). Means (95% confidence
intervals) of the AUCs according to the bootstrap sampling method were 0.730 (0.712 –
0.757) in the simple model and 0.760 (0.739 – 0.782) in the complex model.

CONCLUSIONS: We could develop new prediction models for the incidence of CV
events and all-cause mortality after dialysis initiation. The complex model predicted
the composite endpoint more accurately. However, the AUC of the ROC curve of the
simple model was more than 0.73. Therefore, we speculate that the simple model would
be as helpful as the complex model in terms of its convenience in a real-world clinical
setting because only variables obtained routinely are needed in this model. Moreover,
we emphasized that the models can predict the incidence rate of CV events and
mortality in individual patients.
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INTRODUCTION: Impaired oral symptoms and saliva characteristics are frequently
reported in adults treated with long term hemodialysis. We evaluated the prevalence
and severity of oral symptoms and salivary function and association with mortality.
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METHODS: We did a planned analysis in the ORAL-D study, a multinational cohort
study involving a standardised oral and dental examination among 4726 haemodialysis
patients. We assessed oral mucosal self-reported symptoms (thirst and xerostomia)
and salivary characteristics (pH, buffer capacity, flow rate pre/post dialysis). The
association with all-cause and cardiovascular mortality was estimated using a Cox
proportional hazard regression model adjusted for country, age, sex, education,
smoking history, prior myocardial infarction, diabetes, haemoglobin, serum albumin,
serum phosphorus, time on dialysis and body mass index.

RESULTS: In 4205 adults (mean age 61.6615.6 years) who underwent an oral examination,
the mean salivary pH was 7.45 (SD 1.35), with more than 60% of patients (n=1621) having
high salivary buffering capacity. The mean pre-dialysis salivary flow rate was 0.83 (SD 0.74)
ml/min, and slightly decreased at the end of treatment (0.76 6 0.80 ml/min).

During median follow-up of 3.5 years, salivary flow rate was associated with lower all-
cause (adjusted hazard ratio (aHR) 0.85, 95% CI 0.76 to 0.95 for pre-dialysis flow rate
and aHR 0.84, 95% CI 0.75 to 0.94 for post-dialysis flow rate) and cardiovascular
mortality (HR 0.74, 95% CI 0.62 to 0.90 for pre-dialysis flow rate and HR 0.74, 95% CI
0.61 to 0.90 for post-dialysis flow rate). When considering the risk of mortality
associated with Xerostomia Inventory items, requiring to sip a drink to swallow better
was associated with all-cause and cardiovascular mortality (HR 1.26, 95% CI 1.07 to
1.48 and 1.30, 95% CI 1.02 to 1.66, respectively). Other survey items were associated
with all-cause mortality, but not cardiovascular mortality (dry mouth, dry lips, wake
up to drink during the night). Similarly, Thirst Inventory items (thirsty during the
night and thirsty during the dialytic session) were associated with all-cause mortality.

CONCLUSIONS: Oral symptoms are prevalent in haemodialysis patients. Salivary
characteristics and related symptoms are associated with mortality.
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INTRODUCTION: Lower serum uric acid (UA) level has been associated with a higher
mortality rate in hemodialysis patients. It was suggested to be confounded with
malnutrition. We previously reported about preventive effect of xanthine
oxidoreductase inhibitors (XORi) for hemodialysis patients regardless of the serum UA
level (Sci Rep 2017 DOI:10.1038). Here we investigated the 5 year treatment effect of
XORi with confounding factors for mortality.

METHODS: We fitted a marginal structural model (MSM) based on the causal effect of
XORi. In total, 2429 patients who were receiving regular dialysis from April 2013 to
March 2018 were included. XORi was defined as allopurinol, febuxostat, and
topiroxostat. Baseline and time-dependent covariates were included in the MSM
analysis. Combined drugs, including all the erythropoietin-stimulating agents,
angiotensin receptor blocker, Ca antagonist, vitamin D, intravenous Fe, and cinacalcet,
were used as longitudinal covariates throughout the observational period.

RESULTS: The MSM was used to control for time-dependent confounders of the XORi
treatment effect. Estimated treatment effect of XORi on all-cause mortality revealed a
hazard ratio of 0.35 (95% CI: 0.17-0.72) in all cohorts with concomitant drugs.

CONCLUSIONS: These results suggest that XOR inhibition improved all-cause
mortality in end-stage renal disease over a long period.
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INTRODUCTION: Identification of dialysis patients at increased risk for ischemic
stroke is of major importance for personalization of anticoagulant therapy. Prediction
models that assess ischemic stroke risk, such as the commonly used CHA2DS2VASC2
score, have been developed and validated in non-dialysis patients. Though these
models are frequently used on dialysis patients, they have never been validated in this
specific patient group, resulting in uncertainty of accuracy in these high-risk patients.
The aim of this present study is therefore to provide a systematic review and
independent external validation of multiple ischemic stroke risk models in dialysis
patients.

METHODS: Two independent reviewers performed a systematic review and selected
ischemic stroke risk models and risk of bias was assessed. Based on availability of
predictors or appropriate proxies, predictive performance of these models was
evaluated within NECOSAD, a prospective multicenter cohort of incident dialysis
patients in the Netherlands. For discrimination, the C-index was used. Calibration was
assessed by calibration plots, using the predicted and observed probability for ischemic
stroke, or the event rates if probabilities could not be calculated.

RESULTS: Of the 901 references, we identified 41 predictive studies for ischemic
stroke, of which 12 were validated. All of these models scored a high risk of bias. In
NECOSAD, a total of 2051 patients were followed for a median follow-up time of 2.5
years. 127 patients suffered an ischemic stroke. Results on discrimination are shown in
table 1. Most models performed worse than in the original studies, with C-statistics
ranging from 0.50 (ACCP 2001) to 0.68 (CHA2DS2-VASC). Calibration was poor for
most studies; the GARFIELD-AF, ATRIA, modified-CHADS2 and CHADS2 were well-
calibrated.

CONCLUSIONS: There is an abundance of prediction models for ischemic stroke risk
as demonstrated by the systematic review. The quality of these models is generally low
in dialysis patients, warranting caution when used in clinical practice. This external
validation of stroke risk models demonstrates the weak to moderate performance of
stroke risk models in incident dialysis patients, both in discrimination and calibration.
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