
validation, the UKRR surveyed renal units in 2017 using the revised CKDPREM; this
abstract reports the results.

METHODS: CKDPREM consists of 50 items across 13 domains covering patient expe-
rience of their renal unit, kidney disease and treatment. The CKDPREM was distributed
to all renal units in England and Wales in July 2017, with accompanying survey guid-
ance and support provided to invite outpatient, pre-dialysis, dialysis and transplant
renal patients to complete the CKDPREM online or in hard copy format. The survey
was provided online in Welsh, Gujarati and Urdu as well as in English. Patients partici-
pated anonymously, returning hard copy CKDPREMs to their unit in return boxes or
directly to the UKRR by post. Experience was scored on a scale of 1 (negative) to 7 (pos-
itive), and the mean score for all questions was estimated for each respondent. Analysis
was conducted at individual unit and aggregate centre level (aggregate being the main
hospital and all of its satellite units). Unit and centre means were estimated across
respondents for that unit or centre. Patient characteristics were evaluated by comparing
mean scores, and via regression models.

RESULTS: 11,027 analysable responses to the CKDPREM were received from 56 centres
incorporating 231 units in total. Demographically, respondents represented the patient
population as a whole, although there were relatively low numbers of respondents in the
pre-dialysis (15%) and transplant (14%) groups. Patient experience was high (6.3 out of
7) but with significant variation between centres. The largest variation was seen in Fluid
and Diet (20%), Sharing Decisions (21%), Needling (29%, a new domain) and Transport
(52%). More consistent experience was reported by patients for Access to the Team
(11%), Privacy and Dignity (13%), and Scheduling and Planning (10%), however the
mean difference between the best and worst centre remains greater than 10%. Patient
characteristics contributed little to variation; only differences smaller than 10% were seen
(men and women, age, type or location of treatment, and ethnicity).

CONCLUSIONS: Participation in the CKDPREM increased in 2017 compared to
2016, suggesting that post-validation changes made to the 2016 version of the
CKDPREM have worked well. The outcome of the 2017 CKDPREM offers significant
insight into renal patient experience. Importantly, the biggest factor driving variation
in patient experience is the treating centre, and not patient characteristics. Sharing
Decisions and Transport are consistently identified as areas with large variation (in
both 2016 and 2017) and Scheduling and Planning with the lowest variation. UKRR
and KCUK will continue to run the CKDPREM on an annual basis from late spring
2018 and also be making a short form version available.

FP340 EPIDEMIOLOGY OF HYPERKALIEMIA IN CKD: A
LONGITUDINAL STUDY

Vincenzo Panuccio1, Daniela Leonardis2, Rocco Tripepi2, Maria
Carmela Versace2, Giovanni Tripepi2, Graziella D’Arrigo2, Francesca Mallamaci1,
Carmine Zoccali2
1CNR-IFC, CNR-IFC & Nephrology, Dialysis and Transplantation Unit, Reggio Calabria,
Italy and 2CNR-IFC, CNR-IFC of Reggio Calabria, Reggio Calabria, Italy

INTRODUCTION AND AIMS: Hyperkalemia is a potential life threatening condition
notoriously common among CKD patients. Available estimates of the burden of this
alteration are mainly derived from large administrative databases. Since these databases
cannot exclude bias by indication (clinically-driven measurements), longitudinal stud-
ies in CKD cohorts including pre-planned measurements of serum K are needed to pro-
duce more reliable estimates of the frequency and the risk factors underlying
hyperkaliemia in the CKD population.

METHODS: We estimated the prevalence and the incidence of hyperkaliemia in the
frame of a longitudinal study including pre-planned, periodic assessment of key bio-
chemical measurements in a cohort of 752 stages 2-5 CKD patients. The mean age was
61611 years, 60% Males, 35% diabetics and 32% had background CV comorbidities.
The median number of repeated measurements of serum K over time was 3 (IQR: 1-5).
The median follow-up duration was 36 months (IQR:35-36). The independent risk fac-
tors of hyperkalemia were identified by Generalized Estimating Equations.

RESULTS: At baseline, 203 pts out of 752 (point prevalence 27%) had high potassium
(>5.0 mM/L) and 33% had acidosis (HCO3 &#8804;22 mmol/L). Hyperkaliemia was
mild (5.0-5.5 mEq/L) in 128 pts (17%), moderate (5.5-6.0 mEq/L) in 54 pts (7%) and
severe (>6.0 mEq/L) in 21 pts (3%). Only 15 pts (2%) had hypokaliemia (<3.5 mEq/L).
Among those without hyperkaliemia at baseline (n¼549), 284 patients developed this
alteration across a 3 year follow-up (incidence rate: 19 per 100 persons-year). Overall the
point prevalence of hyperkalemia across study-visits rose from 27% (baseline) to 30%
(last visit) (P¼0.001). Among the 203 patients with hyperkaliemia at baseline the risk of
persistence/recurrence of hyperkaliemia was 8 times higher (OR: 8.0, 95% CI: 7.2-8.9)
than in those who were normokaliemic at baseline (P<0.001). In a multivariate GEE
model, serum bicarbonate was the top ranking risk factor for hyperkaliemia [OR (1
mmol/l increase): 0.90, 95% CI: 0.88-0.91, P<0.001] followed by eGFR [OR (1 ml/min/
1.73m2 increase): 0.97, 95% CI: 0.96-0.98, P<0.001], the use of ACE inhibitors (OR: 1.73,
95% CI: 1.50-2.00, P<0.001), the use of Angiotensin II antagonists (OR: 1.53, 95% CI:
1.34-1.74, P¼0.001), and diabetes (OR: 1.48, 95% CI: 1.29-1.71, P¼0.006).

CONCLUSIONS: This longitudinal study in a cohort of CKD patients with pre-planned,
rather than clinically-driven, measurements of serum K shows that about 1/3 of stage 2-5
CKD patients have mild to severe hyperkaliemia. Patients with baseline hyperkaliemia
have a substantially higher risk for persistence or recurrence of this alteration indicating
that mild hyperkaliemia is often overlooked and/or suboptimal treated. Metabolic acido-
sis and the use of drugs interfering with renin-angiotensin system rank as the strongest
modifiable risk factors for this potentially life-threatening alteration.

FP341 PLASMA POTASSIUM AND THE RISK OF MORTALITY: A TIME-
DEPENDENT ANALYSIS FROM THE STOCKHOLM
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INTRODUCTION AND AIMS: The clinical recommendation to maintain circulating
potassium (Kþ) within a narrow range was derived from cross-sectional studies of
high-risk populations and single Kþmeasurements. This study aims to better quantify
the mortality risk associated with Kþ over time by accounting for time dependent con-
founding factors.

METHODS: A retrospective longitudinal cohort study including all patients under-
going plasma Kþ testing in outpatient care in Stockholm, Sweden, during 2006-2011.
Cox regression models with restricted cubic splines were used to quantify all cause and
cause specific mortality (cardiovascular and non-cardiovascular) associated with Kþ

levels over time adjusting for time dependent confounding factors including eGFR
measurements, medication use and comorbidities.

RESULTS: 881,551 patients (median age 54 years, 55% women) contributed with 3.29
million Kþmeasurements during a median follow-up of 3.4 (IQR 1.9 - 4.4) years.
60,243 deaths were registered, of which 22,288 were attributed to cardiovascular causes.
Median Kþ increased as eGFR decreased (from 4.0 [3.8-4.3] for eGFR>90 ml/min to
4.4 [4.1-4.8] for eGFR<30 ml/min). A U-shaped association was observed between
plasma Kþ and mortality (Figure), with the lowest mortality risk observed for Kþ

within 4.0-4.4 mmol/L (for instance, the HR was 1.10 (95% CI 1.06-1.13) for Kþ>4.4-
4.6 mmol/L, 7.1(6.12-8.24) for Kþ>6 mmol/L, 1.13(1.10-1.16) for Kþ>3.8-4.0 mmol/
L, and 8.93 (8.17-9.75) for Kþ<3 mmol/L). This was true for both cardiovascular and
non-cardiovascular causes of death, but the associations were stronger for non-cardio-
vascular mortality.

CONCLUSIONS: In this large healthcare-based study, the relationship between Kþ

and mortality was U-shaped, with an optimal plasma Kþ range narrower (4.0-4.4
mmol/L) than current clinical thresholds. Future studies are needed to determine
whether interventions targeted at maintaining plasma Kþwithin a narrow normal
range can improve outcomes.

FP342 SCREENING FOR KIDNEY DISEASE IN PREGNANCY:
MODELLING AND COST EFFECTIVE OF A CONTROL POLICY
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INTRODUCTION AND AIMS: The incidence of preeclampsia equals the prevalence
of chronic kidney disease (CKD) in pregnancy, however the risk of preeclampsia is well
known whereas the risk of CKD is scarcely appreciated. The European guidelines for
the management of normal/low-risk pregnancy include a search for major risk factors
(diabetes, thyroid disease and hypertension). Urinalysis (to detect proteinuria) is the
only marker of kidney health included in screening and control policies. Renal function
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is not measured, despite the risks CKD bears on pregnancy (pre-term delivery, small
for gestational age babies).The addiction of serum creatinine, the basic marker for kid-
ney function, would, if corrected interpreted, allows diagnosis at least of cases with kid-
ney function impairment. The present pharmaco-economic analysis is aimed at
quantifying the cost of adding serum creatinine to the current pregnancy screening and
monitoring tests in two European Countries

METHODS: We modeled different health care scenarios based upon quantification of
serum creatinine cost, number of pregnancies in Italy and France, number of tests
(maximum: 1 pre, 3 during, 1 post-pregnancy; minimum: 0.25 pre, 2 during and 0.25
post-pregnancy). The costs were obtained from one of the largest non-University
Hospitals in France and from a large University Hospital in Italy. The cost for serum
creatinine was considered as added to tests already performed; so we added the cost of
laboratory supplies, estimated as 0.1-0.20 euro per test (we did not consider serum cre-
atinine as a self-standing test, which would add up to 1.0-1.5 Euros per test). The cost
of dialysis treatment was rounded at 60000 Euros per year; the cost for hospitalization
in maternal or fetal Intensive Care Unit was averaged at 2000 Euros per day.

RESULTS: In the least expensive scenario (minimum number of test, minimum cost),
considering 500,000 pregnancies per year in Italy and 750,000 in France, the Italian
health care systems would need adding 125 000 Euros (187 500 euro in France). In the
most expensive scenario, it would be necessary adding 1 Euro per pregnancy (500 000
Euros in Italy; 750 000 in France). With the hypothesis of detecting all CKD stages 3-5
(estimated prevalence of 1:750 pregnancies), discovered in pregnancy in 50% to 25% of
cases, the policy of controlling serum creatinine would allow finding a clinically rele-
vant CKD in 1:1500 -1: 3000 pregnancies per year. Translating this figures into hospital-
izations days, the least expensive scenario corresponds to about 62 days of
hospitalization in maternal or fetal Intensive Care Unit in Italy (94 in France), versus
about 250 days in Italy (380 in France) in the most expensive scenario. Since early diag-
nosis could improve management of high risk patients, avoiding on the average one
day of maternal or fetal intensive care Unit per new diagnosis would pay for the screen-
ing cost. Furthermore, retarding dialysis start of two weeks per patient would pay for all
the tests.

CONCLUSIONS: In 2018, the World Kidney Day is dedicated to women and kidney
disease. One of the goals is the optimization of early diagnosis. The inclusion of screen-
ing for CKD in pregnancy is probably cost-effective according to different scenarios,
leading to a reduction of health care costs, in the short (hospitalization) and long-term
(dialysis).

FP343 HEALTHCARE COSTS OF CHRONIC KIDNEY DISEASE,
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INTRODUCTION AND AIMS: Patients with chronic kidney disease (CKD) and renal
replacement therapy (RRT) contribute significantly to healthcare expenditures. In this
study we assessed the annual healthcare costs for patients with kidney disease (i.e. CKD
stage 4 and 5, dialysis or kidney transplantation) in comparison with age, sex and social
economic status (SES) matched controls, separately for three different age groups.

METHODS: Using Dutch health claims data we identified adult patients with CKD
and RRT (i.e. dialysis or kidney transplantation). These patients were subdivided into
three age categories, i.e. 19-44 years, 45-64 years and� 65 years. For each of the patients
groups 2 age, sex and SES matched controls were selected out of the general population.
Costs data are healthcare costs per calendar-year. As the high treatment costs for RRT
patients hampers the comparison with the control group, we differentiated hospital
costs into costs directly and non-directly related to the CKD or RRT treatment.

RESULTS: Average annual costs: Persons with CKD in the youngest age category had 7
times higher annual costs than their matched controls (e9,416 vs. e1,425). This cost
ratio decreased to 6 in the age category of 45-64 years (e12,384 vs. e2,226) and to 3 in
the age category� 65 years (e11,627 vs. e4,221). Young dialysis patients had 77 times
higher costs compared to controls (e92,686 vs. e1,201). This cost ratio decreased to 21
(e90,808 vs. e4,292) in the oldest age category. Transplant patients aged between 19-44
years had 14 times higher costs than controls (e18,176 vs. e1,277). This cost ratio
decreased to 6 (e20,743 vs. e3,774) in the age category� 65 years.Hospital costs non-
directly related to treatment: Costs ratios in CKD patients are practically similar across
age categories. However, in dialysis patients the cost ratio decreased from 13 (e7,368 vs.
e587) to 3 (e8,476 vs e2,591) and in transplant patients from 7 (e4,058 vs. e591) to 3
(e7,085 vs. e2,382) in the youngest versus the oldest age group.

CONCLUSIONS: Although annual health care costs of CKD, dialysis and transplant
patients were much higher than their matched controls in all age categories, these dif-
ferences in costs decreased remarkably with age. Higher costs in RRT patients are

mainly driven by high treatment costs. When excluding these treatment costs, cost dif-
ferences decreased but the decline with increasing age persists.
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INTRODUCTION AND AIMS: The association between low socioeconomic status
(SES) and chronic kidney disease (CKD) is well-known, but its underlying mechanisms
are not fully understood. We therefore examined the associations of SES with the longi-
tudinal kidney outcomes, incident CKD and eGFR decline, and we explored potential
mediators of these associations.

METHODS: Longitudinal data from the community-based PREVEND Study was
used. SES (low, medium, high) was measured by educational level and income. Kidney
function (eGFR) was assessed at baseline and at four follow-up examinations using the
serum creatinine and cystatin-C based CKD-EPI equation. Incident CKD was defined
as eGFR<60mL/min/1.73m2 during follow-up in those free of CKD at baseline. In Cox
regression and linear mixed effects models, we included potential confounders (age,
sex, baseline eGFR). In univariable causal mediation analyses, we explored potential
mediators (BMI, smoking, alcohol use, diabetes, hypertension, hypercholesterolemia,
cardiovascular disease).

RESULTS: Included were 5,953 participants (median age 47 years [IQR 38-58], 52%
males), of whom 171 had CKD at baseline. At baseline, those with lower SES had a less
favorable renal risk profile. During 11 years of follow-up [IQR 4.4-12], 309 participants
experienced incident CKD. Lower education, not income, was associated with higher
rates of incident CKD (low vs high education; Hazard Ratio [95%CI]¼ 1.40 [1.02 to
1.91], ptrend¼0.016) and accelerated eGFR decline (low vs high education; b [95%CI]¼
-0.17 [-0.24 to -0.10] mL/min/1.73m2 per year, ptrend<0.001), after adjustment for con-
founders. After introducing potential mediators, education was no longer significantly
associated with incident CKD. However, the association with eGFR decline remained
unchanged. The association between education and incident CKD was significantly
mediated by hypertension (average proportion mediated 7% [1% to 38%], p¼0.05,
conditioned on age, sex, and baseline eGFR) and smoking (15% [4% to 74%], p¼0.03).
Results of sensitivity analyses with incident CKD defined as de novo eGFR<60mL or
urinary albumin excretion�30mg/24h were similar, but in addition identified BMI as
a potential mediator (27% [13%-110%], p¼0.01). Mediation analysis with eGFR
decline as outcome yielded no additional insights.

CONCLUSIONS: In this general population cohort, lower education, not income, was
associated with elevated CKD risk. Our data suggest that the modifiable risk factors,
BMI, smoking, and hypertension underlie this association. These findings may provide
support for targeted preventive policies.
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INTRODUCTION AND AIMS: The increasing prevalence of chronic kidney disease
(CKD) worldwide underscores the importance of identifying risk factors for age-related
kidney function decline. Dietary sodium and potassium intakes are associated with
CKD progression and elevated cardiovascular risk, but little is known on the association
between sodium and potassium intakes and the decline in estimated glomerular filtra-
tion rate (eGFR) in the general population.

METHODS: We explored the association of urinary sodium and potassium excretions
with eGFR change in a population-based study with baseline and 5-year follow-up
data. We estimated 24-h urinary sodium (eUNa), potassium (eUK) and sodium-to-
potassium ratio (eUNa/K) using Kawasaki formulae. We performed multivariate linear
regression models studying the association of eUNa, eUNa and eUNa/K with yearly
change in eGFR, taking several covariates into account, then including also baseline
eGFR and albuminuria.

RESULTS: We included 4141 participants without missing data and a median follow-
up of 5.4 (IQR: 5.3-5.6) years. There were 54.3% women; the median age was 51.5
(IQR: 43.6-60.6) years and mean baseline eGFR 85.7 (sd14.8) ml/min/1.73m2. The
mean eGFR decline was -0.6 (sd 1.7) ml/min/1.73m2 per year. In the fully adjusted
model, taking into account baseline eGFR and albuminuria among other covariates,
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