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Introduction: Acute kidney injury (AKI) is a worldwide problem, associated with poor patient outcomes and huge cost
(>£1 billion per year in the NHS). It is common, occurring in 20-30% patients undergoing cardiac surgery. Serum
creatinine (SCr) is the current gold standard for detection, but is a poor and late marker of renal injury. Earlier detection
has the potential to improve patient outcomes and experience. As yet no biomarker has been able to fulfil this role.
From a porcine model of AKI (Gardner et al AJP-Renal 2014) we have demonstrated that urinary cadmium (Cd) and
copper (Cu) are potential putative biomarkers of acute tubular injury which may allow early detection of AKI after
cardiac surgery.

Objectives: As part of a programme of research investigating urinary Cd and Cu as early biomarkers of acute tubular
injury in different clinical settings, we conducted a single centre prospective observational study of patients undergoing
cardiac surgery to determine whether urinary Cd and Cu predict development and stage of AKI.

Methods: Patients undergoing cardiac surgery with one or more risk factors for AKI were recruited at the Trent Cardiac
Centre. Urine was sampled preoperatively and at 0, 1, 2, 3, 4, 8 and 24 h postoperatively. Urinary elements were
measured using ICP-MS and were analysed with correction for urinary Cr by Restricted Maximum Likelihood estimating
equations (Genstat v18, VSNi, UK). SCr was measured as part of standard care. AKl was detected and staged using KDIGO
SCr criteria or need for renal replacement therapy (RRT). Data are presented as means (SD or SEM as appropriate).
Outcome measures were development of AKI (yes or no) stratified according to KDIGO stage.
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Results: We enrolled 114 adult patients; 101 were included in the analysis; median age was 69y, 71% Male. Procedures
were 61% elective and 39% emergency (CABG 31%, off pump CABG 7%, valve surgery 48%, CABG + valve surgery 11%,



other 4%). Mean procedure time was 213min (mean bypass time 98min; mean cross clamp time 69min). AKI occurred in
25% participants (16% stage 1, 2% stage 2, 7% stage 3 — the majority of stage 3 AKI received RRT). From preoperative
baseline, urinary Cd and Cu increased considerably in patients developing stage 2/3 AKI, relative to no-AKI or Stage 1 AKI
(Figla,b), each peaking at 2h. Using No-AKI as the reference category, the average increment in Cd and Cu for AKI stage
2/3 patients at 2h was 0.97 pg/L and 11.6 pg/L respectively.

Conclusion: Urinary Cd and Cu rise within 2 hours of injury in patients with stage 2-3 AKI, making these trace elements
promising novel early biomarkers of AKI.
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Introduction: Acute Kidney Injury (AKI) is frequently diagnosed in patients seen by critical care outreach (CCO).
However, the outcomes these patients experience and the role of the National Early Warning Score (NEWS) is poorly
understood. Current literature focuses on ward/ICU patients, uses outdated definitions for AKI and limits follow up to
the inpatient period.

Objectives: This pilot study aimed to describe outcomes in critically unwell AKI patients and to evaluate the role of the
NEWS and other factors in identifying patients who will experience negative outcomes.

Methods: Retrospective cohort study using the electronic healthcare records of 65 patients seen by CCO between
November 2014 and February 2015. Mortality up to one year was analysed using univariate and multivariate regression;
all other statistical tests were non-parametric. Biomarker changes leading up to referral were assessed graphically.
Results: 43% (28/65) of patients required escalation to higher level care, 55% (36/65) failed to survive beyond one year
and 30% (8/27) of those who did survive developed chronic kidney disease. Previous AKI significantly predicted mortality
(Adjusted Hazard Ratio 2.7, p = 0.04). The NEWS was associated with increased hazard of death but did not reach
significance. A subgroup of patients developed Stage 3 AKI before a rise in NEWS, with poor outcome. Potassium and
bicarbonate derangement occurred prior to changes in serum creatinine, and greater changes were seen in patients who
died.

Conclusion: AKI in the CCO patient population is associated with high morbidity and mortality. Previous AKI has a lasting
impact on mortality. NEWS is a poor predictor of mortality in AKI, supporting AKI stage 3 as an earlier trigger for CCO
review. Potassium and Bicarbonate may be useful as early indicators of deteriorating tubular function. Further research
using larger samples should be conducted to corroborate this pilot study.
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Introduction: Timely referral to specialist renal care, optimal timing of renal replacement therapy (RRT), duration and
intensity of RRT and regular assessment for recovery of renal function are aspects of care that can impact on the survival
of patients with AKI

Objectives: The aim of the study was to assess current practice in the management of patients with severe AKI requiring
RRT with reference to Renal Association guidelines

Methods: A retrospective analysis of all patients who were admitted with severe AKI and received RRT in the Renal Unit
from July 2015 to August 2016 was conducted. Case notes and clinic letters were reviewed and information relating to
timing of nephrology referral, indications, initiation, monitoring and withdrawal of RRT as well as subsequent follow up
was gathered. Patients who received RRT in a level 3 environment were excluded

Results: 35 patients received RRT for AKI during this period; there was inadequate information for 10 patients. 68% were
males, mean age was 61.9+/- 14.7years with a range of 36-88 years. 76%(19/25) patients were transferred to a renal bed
within 24hrs of referral. 76%(19/25) had pre-morbid estimated glomerular filtration rate (eGFR) 260ml/min. The
commonest indication for RRT was Oliguria (11/25) and the least common indication for RRT was uremic complication
(2/25). 0% (0/25) of the patients had a review of the delivered dialysis dose during the period of RRT. 60%(15/25)
achieved dialysis independence prior to discharge. The commonest reason for suspending dialysis was improvement in
urine output 9/15(60%). 60%(15/25) of the patients were alive at discharge giving an in-patient mortality rate of 40%.
The 30-day post-discharge mortality was 56%(14/25). Of the 15 patients that were discharged, 4 patients (27%) were
followed up within 1month of discharge while 7 patients (47%) were followed up within 2 months of discharge. 4
patients died before their follow up appointment. A clear diagnosis and follow up plan was recorded in the discharge
summary in 87% and 67% of the patients respectively

Conclusion: This study confirms the high mortality amongst patients with severe AKl irrespective of their baseline renal
function. The commonest reason for starting RRT is oliguria while improved urine output was the commonest reason for
suspending RRT. These preliminary audit data identify areas for improvement efforts including dialysis prescription
optimisation for patients with AKI, and optimisation of follow up arrangements for these sick patients
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Introduction: Acute interstitial nephritis (AIN) is a condition that is detected in up to 27% of biopsies® in patients who
present with acute kidney injury (AKI). Often the cause for AIN is an offending drug and the treatment is withdrawal of
the suspected drug and corticosteroids, grade 1C recommendation from observational studies?. Previous literature
suggests that early recognition and treatment results in better outcomes. AIN is an important cause for acute kidney
injury and likely to be underdiagnosed particularly in the elderly population as some observational studies have
suggested® 4,

Objectives: In our dedicated AKI clinic we have diagnosed and managed patients with AIN in an outpatient setting. We
have undertaken a retrospective review of outcomes of these cases.

Methods: Over a 12 month period 15 patients were identified as having had a kidney biopsy confirming a diagnosis of
AIN. Information collected included the source of referral, whether kidney biopsy occurred within an inpatient or
outpatient setting. Treatment was with prednisolone and removal of the offending drug. For patients who had an
inpatient biopsy treatment was started immediately. For patients who had an outpatient biopsy, there was a significant
delay (in some cases months) in starting treatment. We recorded the response to treatment using serum creatinine
measured at 4 and 12 weeks after commencing treatment.

Table:

Table 1. Showing source of kidney biopsy, mean creatinine at

diagnosis, 4 weeks and 12 weeks (after starting treatment)

Number | Mean Mean Mean
of creatinine creatinine creatinine
patients = at diagnosis | at 4 weeks | at 12
(umol/L) (umol/L) weeks
(umol/L)
Inpatient 7 546 230.43 168.86
kidney
biopsy
Outpatient 8 203.38 161.13 140.13
kidney
biopsy

Results: Table 1 summarises our findings. The majority of our patients were female with a mean age of 63. Patient
referrals were mainly from secondary care and slightly more patients had a kidney biopsy in an outpatient setting. The
mean serum creatinine at diagnosis was much higher for inpatients than for outpatients. Both groups of patients
responded to treatment however the level of response to treatment for inpatients was greater. The mean creatinine
reduction at 12 weeks for inpatients was 377.14umol/L compared to 63.25umol/L for outpatients. Our data suggests
that at 12 weeks serum creatinine responds well to treatment despite delays in diagnosis.

The most common culprit drug for AIN were proton pump inhibitors (8 patients), followed by antibiotics (5 patients) and
this was usually a combination. NSAIDs were found to be the cause for 4 patients and the cause for one patient was
apixaban.



Conclusion: Patients with AIN can be managed safely in an outpatient setting in an AKI clinic, even with significant delays
in initiating steroid treatment good recovery of renal function can be achieved within 12 weeks.
References: 1. Increased prevalence of acute tubulointerstitial nephritis. Goicoechea M et al. Nephrol Dial
Transplant. 2013 Jan;28(1):112-5

2. Drug-induced acute interstitial nephritis. Rossert J. Kidney Int. 2001;60(2):804

3. Biopsy-proven acute interstitial nephritis, 1993-2011: a case series. Muriithi AK et al. Am J Kidney Dis.
2014;64(4):558

4. Clinical characteristics, causes and outcomes of acute interstitial nephritis in the elderly. Muriithi AK et al. Kidney
Int. 2015 Feb;87(2):458-64
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Introduction: The pathophysiology of Acute Kidney Injury (AKI) in humans is not well delineated, in part due to
limitations in current methods of renal imaging. Recent advances in Magnetic Resonance Imaging (MRI) show promise in
assessing a range of structural and functional changes that are relevant to kidney disease. We performed a pilot study in
which we combined several MRI techniques into a single scan session (multiparametric MRI) and applied this to
longitudinally assess patients with AKI.

Objectives: Identify differences in renal structure and function between AKI patients and healthy volunteers. Also
identify differences in renal structure and function in AKI patients between peak AKI scan and 90 day follow up scan.

Methods: 11 people were studied, four patients with AKl and seven healthy volunteers (HV) who acted as a comparator
group. The patients all had AKI stage 3 and none had pre-existing CKD. Patients underwent multiparametric renal MRI
scans at the time of AKl and then again 90 days later. Biochemical and clinical parameters were collected at each time
point.

MRI scans were performed on a 3T Philips Ingenia scanner. Structural assessments included kidney volume, longitudinal-
relaxation time (T1) mapping and Diffusion-Weighted Imaging (DWI) as markers of fibrosis and/or inflammation.
Functional assessments included Arterial Spin Labelling (ASL) to measure renal perfusion and Blood Oxygenation Level
Dependant Imaging (BOLD) as an indicator of renal oxygenation.

Results: The AKI patients had a mean age of 42+11yrs, two male and mean baseline creatinine of 66+18umol/L. Peak
serum creatinine was 611+235umol/L; three patients had pre-renal AKI and one had tubulointerstitial nephritis. The first
MRI scan was performed within 5 days of peak serum creatinine. By the second MRI scan at 90 days, all patients had
complete biochemical recovery (serum creatinine 72+7umol/L).

Total renal volumes were significantly increased at time of AKI as compared to HVs (635+190mls and 358+36mls
respectively, p=0.017). Renal cortical T,*(BOLD) and T, values increased in AKI patients, whilst renal cortex perfusion was
reduced. Cortical and medullary T, values for AKI patients were 1805i64ms and 1905+20ms respectively. By
comparison, HVs had cortical T, values of 1342+176ms (p=0.02 vs AKI) and medullary T, values of 1713+74ms (p=0.003
vs AKI).

There were also significant differences in MRI measures at 90 days as compared to time of AKI. Renal volumes had
reduced (446+199mls p=0.004), as did cortical T; (1517+62ms, p= 0.04) and medullary T; values (1723+30ms, p=0.017),
but cortical T; values at 90 days remained significantly higher than the HV group (p=0.003).

Conclusion: This is the first study to use multiparametric MRI in patients with AKI. We successfully demonstrate that
multiparametric MRI can be used to assess kidney function and structure during an episode of AKI. The increase in renal
volume may be associated with increase in interstitial oedema and inflammation which is also reflected in the raised T,
values at point of injury. The persistent increase in T; at 90 days may potentially be related to the development of renal
fibrosis after an episode of AKI. These changes were present despite normalisation of serum creatinine. Further studies
are required to build on this initial pilot work, and determine how best multiparametric MRI can be used to characterise
the nature of renal injury in AKI and its recovery.
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Introduction: Acute Kidney Injury (AKI) is a condition that affects a large number of adults in the UK, carrying a large
disease burden. Research into AKl in children is limited.

Objectives: This study aimed to explore changes in the proportion of paediatric hospitalisations with AKl since 1997,
investigate common characteristics of AKI hospitalisations compared to all hospitalisations, and identify potential risk
factors of AKI.

Methods: We used data from the Clinical Practice Research Datalink (CPRD) which was linked to the Hospital Episode
Statistics database (HES). HES data were only available for practices participating in CRPD who had agreed for HES
linkage. We defined a diagnosis of AKl/acute renal failure using ICD 10 N17 code in HES. Additional information on
previous diagnoses and medication was derived from CPRD.We explored trends in AKI diagnosis through the proportion
of all paediatric hospitalisations that include an AKI diagnosis. We also explored common characteristics in AKI diagnoses
relative to other hospitalisations. Finally, we designed a matched case-control study and analysed using conditional

logistic regression to assess the effect of key risk factors on the odds of AKI diagnosis, using risk factor information from
linked CPRD records.
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Results: The number of AKI diagnoses has increased since 1997 but this is in line with the increased number of
hospitalisations recorded over the same period (see image). In 2013 there were only 86 hospitalisations recorded to



have AKI, representing 0.09% of all paediatric hospitalisations. There was no difference in the proportion of AKI
diagnosis out of all hospitalisations by sex. However, there is evidence that age at admission was greater for those with
an AKI diagnosis (10.6 years) than non-AKI hospitalisations (8.6) (p

Conclusion: The number of children with AKI diagnosed in the UK remains low in comparison to research in children in
other countries and in adults, suggesting that AKl is underreported in the UK. Specific existing diagnoses (e.g. sepsis,
leukaemia) during hospital admissions, congenital disorders and surgery put children at higher risk of AKI.

Disclosure of Interest: None Declared

Keywords: AKI, Children



Acute Kidney Injury

PO-007

Two Centre Experience of Anti-Glomerular Basement Membrane Disease

B. Oliveira™’, M. Antonelou?, S. Chatterjee !, A. Baumann?, M. Blunden?

'Renal Medicine, Royal Free NHS Foundation Trust, 2Renal Medicine, Royal London Hospital, London, United Kingdom

Preferred Presentation Method: Oral or Poster

Introduction: Anti-Glomerular Basement (Anti-GBM) disease is a rare cause of Acute Kidney Injury (AKI) characterised by
rapid progression to complete anuria and End-Stage Renal Disease (ESRD) unless prompt immunosupressive treatment is
initiated. There are several points along the patient's journey where delays in the recognition and treatment of this
disease occur. These include delays in sending the apropriate tests and access to treatment if the patient presents in a
non-specialist centre.

Objectives: We sought to analyse all cases of Anti-GBM disease in two centres in London. we had the following aims;
-Identify where delays in establishing diagnosis of the condition occur

-Identify where delays in starting treatment occur once diagnosis established

-Identify long term outcomes of patients included

Methods: Histopathology and renal databases used to identify all cases of anti-GBM from 1978 to 2016. Demographic

and clincal data collected using case records and pathology systems. Data collected included the following; dates tests

sent and when result available, requirement and date established on long-term RRT, and mortality data.

Results: There were a total of 50 patients across both sites (29 at the Royal Free and 21 at the Royal London) with anti-
GBM disease.

Test and treatment timings;

-Time between presentation and requesting anti-GBM antibody;

Mean = 6.3 days

Median = 3 days

-Time between GBM tests request and result;
Mean = 3.54
Median =3

-Time between presentation and starting immunosuppression;

Mean = 8.5
Median =4
Range=0-38

Patient Outcomes;

-The time between presentation and RRT status known for 33 patients

-30 became RRT dependent at some point

-70% patients became RRT dependent within 1 month

-Median time between presentation and RRT = 4.5 days

Conclusion: Results are consistent with previous reports showing poor renal outcome for anti-GBM disease. Treatment
was delayed in a number of cases. Reviewing case records revealed that these were mainly due to delays in establishing
the diagnosis in non-specialist centres and with subsequent delays in transfer. Significant delays in sending the



appropriate test occurred in many cases and these results emphasize the importance of sending this at the first available
opportunity so that renal saving treatment can be instigated.

References: Alchi, B., Griffiths, M., Sivalingam, M., Jayne, D. & Farrington, K. Predictors of renal and patient outcomes in
anti-GBM disease: clinicopathologic analysis of a two-centre cohort. Nephrol. Dial. Transplant. Off. Publ. Eur. Dial.
Transpl. Assoc. - Eur. Ren. Assoc. 30, 814—821 (2015).

Lahmer, T. & Heemann, U. Anti-glomerular basement membrane antibody disease: A rare autoimmune disorder
affecting the kidney and the lung. Autoimmun. Rev. 12, 169-173 (2012).

Savage, C. O., Pusey, C. D., Bowman, C,, Rees, A. J. & Lockwood, C. M. Antiglomerular basement membrane antibody
mediated disease in the British Isles 1980-4. Br Med J Clin Res Ed 292, 301-304 (1986).
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Introduction:
60% of all patients have established Acute Kidney Injury (AKI) when admitted to hospital(1). Community Acquired AKI
(CALAKI) is acquired within the community but diagnosed in hospital whereas primary care AKI (CApAKI) is acquired and
diagnosed in the community. CApAKI is less common but still impacts on long term patient mortality(3).
Objectives:

1) Reduce the response time for severe community acquired acute kidney injury (stages 2 and 3) detected in primary

care (CApAKI).

Methods:
Baseline incidence of CApAKI detected by primary care was collected between January 2015 and April 2016. All GP
practices in Salford were assigned into 4 groups using a restricted randomisation technique. A 2x2 factorial design was
constructed using 2 interventions; an educational AKI outreach programme into GP practices and an AKl e-alert to
accompany blood tests taken in the community. All patients in Salford CCG were included. Dialysis patients and patients
<18 years old were excluded. Observation period of the effect of interventions was April to August 2016. Response time
was defined as number of hours between AKI alert and repeat blood test or admission to hospital. Comparison between
pre and during intervention response time was performed with Mann-Whitney U test. The relative effects of the
interventions are calculated and visualised based on the Yates algorithm.

Image:
AKI response time 242 Design
E-Alert Education Outreach
Off No Alert |No Yes
On Yes Off 68| 72.92
Test |Groups A 0 AxQ |Mean hours o response n= On 47.14| 35.25
1 4 - - + 68 11
2 3 + - - 47.14 | 14
3 2 - + . 72.92 14 Abeit
4 1 + + + 35.25 | 8 & --90ff o—aln
20
g8 | L leemee== -
Effect |  -29.265| -3.485| -8.41] : .-
3 60
8
S
A o Dot Plot g0
AxO 2
® e o §2
=
; 0
-40 -30 -20 -10 0 10 20 30 40 No Outresch Yes



Results:

0.8% of all 182,142 primary care creatinine blood tests demonstrated CApAKI, AKI1(0.6%), AKI2 (0.1%) and AKI3 (0.06%).

There were 47 alerts AKI 2 and 3 alerts during the intervention period. During the intervention response time decreased

compared to the response time of 47 consecutive alerts prior to the intervention phase (median 16 hours, IQR 107 from

median 49 IQR 123 respectively, p=0.031). The relative effects of the interventions to the mean response time calculated

by the Yates algorithm are shown in the design matrix and dot plot graph in figure 1 (left). The response plot in Figure 1

(right) demonstrates the combination of e-alert and educational outreach has most impact on a reduction in mean time

to repeat blood test or hospital admission.

Educational outreach visits were well received by GP and community nursing colleagues. Average learner score was

9.1/10 and 100% of learners would welcome a repeat visit. The project did not result in an increased number of

community blood tests performed.

Conclusion:

This study is the first to demonstrate that the introduction of an e-alert reduces the response time to AKI 2 and 3. The

outreach programme was welcomed and provided additional benefit when combined with e-alerts.

References:

1. Selby NM, Crowley L, Fluck RJ, Mcintyre CW, Monaghan J, Lawson N, et al. Use of Electronic Results Reporting to
Diagnose and Monitor AKI in Hospitalized Patients. Clin J Am Soc Nephrol. 2012 Apr 1;7(4):533-40.
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Introduction: AKl is a common and serious health care concern, yet potentially avoidable in some cases. In light of the
creation of the NICE guidelines on AKI (2013) and the AKI Patient Safety Alert Directive (2014) many acute trusts have
instated AKI nurse specialists. This presentation will discuss how the role has been implemented and the impact it has
had on patient outcomes 1 year on.

Objectives: The main aims of the AKI service is to reduce the number of hospital acquired AKI throughout the hospital
and improve outcomes for patients with AKl in terms of mortality and length of stay.

To achieve this aim, the objectives over the first year have been:

Nurse Specialist clinically reviewing patients’ who are triggering stage 2 and 3 AKl alerts in all areas of the hospital.
Working alongside and advising on AKI management for junior medical and nursing staff.

Increasing the profile, visibility and understanding of AKI of staff and patients.

Hospital wide AKI education for ward based HCSW, Staff Nurses and Junior Doctors.

Methods: Clinical Assessment:

Development of an AKI care pathway

Formation of an AKI essential check list in sticker form to use for clinical patients triggering AKI Alerts
Creation of an AKI Alert Sticker for patient’s drug charts who trigger AKI Alerts

Education

AKI education for all junior doctors on trust Induction

AKI education for all new staff nurses on preceptorship programme
AKI session added to already established patient safety study day

Increasing AKI Visibility:

Displaying the AKI Care Pathway in all ward areas.

Producing pocket sized AKI essential intervention check list cards for ward based doctors and nurses.
Production of AKI patient information leaflets.

Adding AKI alert triggers and icons on the electronic “VitalPAC” patient monitoring system.

Table:

Pre AKI Nurse Specalist Post AKI Nurse Specialist
Total Stage 3 HA-AKI 104 88
Mortality Rate 38% 33%
Total Deaths 40 29
Average L.0.S (interquartile) 27 days 24 days

Results: Numbers of hospital acquired AKI (HA-AKI), mortality rates and length of stay for the 6 months pre initiation of
Specialist Services have been compared to hospital acquired AKI results 6 months post initiation.

The results show a fair improvement in hospital acquired AKI numbers with a reduction of 15%, mortality (5.5%) and
length of stay (9%) also improved. Overall the results indicate that the AKI nurse specialist role has had a measurable
impact on patient outcomes, even over this small time period.



Conclusion: AKl is a vast patient safety concern that is still widely missed, overlooked or mismanaged by clinical staff.
Instating an AKI nurse specialist into an acute hospital can help improve AKI manage and patient outcomes.
References: NICE (2013) Acute kidney injury: Prevention, detection and management of acute kidney injury up to the
point of renal replacement therapy.

NHS England (2014) Patient Safety Alert Directive: Standardising the early identification of Acute Kidney Injury.
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Introduction: Urine dipping for proteinuria is a quick and simple yet informative clinical test. An AKI nurse specialist
undertaking urine dips on a regular basis as part of their patient assessment began to work on a hypothesis that patient
with none/low levels of proteinuria had measurably better outcomes than those with high levels.

Objectives: The objective of this study was to detect any correlation between the amount of protein detected on urine
dips and the overall outcome of patients, in terms of duration of AKI, renal recovery and mortality.

Methods: All patients reviewed by the AKI Nurse triggering new AKI Stage 3 Alerts assessed between the 1st of
September to the 30" of November 2016 that had a urine dip preformed in the first 24 hours after admission where
included. The primary cause of the patients AKI along with patient’s progress during hospital admission was tracked and
overall outcomes recorded. Renal recovery was defined as days until creatinine level returned to patients own baseline
for patients who survived to discharge from hospital.

Table:
Protein Duration of AKI (days) Renal Recovery (days) Renal Recovery % Mortality %
Protein Negative 3.9 11 84.6% 23.1%
Protein +1 7.7 11 57.9% 15.8%
Protein +2 6.0 4 40.0% 70.0%
Protein +3 34.0 1 20.0% 80.0%

Results: The results do show a significant correlation between proteinuria and the chance of renal recovery and
mortality. This is however, a very small study with irregular patient sample groups; principally with only 5 patients will
protein 3+. Duration of AKl is similar for both Protein +1 and protein +2 but patients with only +1 protein have much
higher renal recovery rates and much lower mortality rates.

Conclusion: Overall, outcomes do back up the assumption. The results will be useful in planning care when reviewing AKI
patients in the future.

References: Grams ME, Astor BC, Bash LD, et al. Alouminuria and estimated glomerular filtration rate independently
associate with acute kidney injury. J Am Soc Nephrol. 2010;21:1757-1764.

Hsu, R.K. and Hsu, C.Y., 2011. Proteinuria and reduced glomerular filtration rate as risk factors for acute kidney injury.
Current opinion in nephrology and hypertension, 20(3), p.211.
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Introduction: Acute Kidney Injury (AKI) occurs in 1 in 5 hospital admissions in the UK, associated with worse outcomes.
There has been a national drive to improve AKI management, and every trust is measuring the improvements in AKI
care. The commonly used outcome measures include AKl incidence, hospital length of stay and mortality. However these
measures are influenced by several other factors and as such may not necessarily be true reflection of the AKI
improvement activities.

Objectives: To test the hypothesis that the time to recovery from AKI (AKI days) will constitute a new sensitive marker
for the impact of the intervention to AKI care.

Methods: As a part of the multifaceted quality improvement programme we recorded attainments in process (4
process) and outcome measures (5 measures).The key improvement quality improvement were AKI alerts, check list,
tailored AKI education, AKI nurses to help with implementation and to support team in managing AKI. Data for all
process and outcome measure was continuously monitored on statistically process charts on month to month basis and
relevant improvement was calculated quarterly and achieved improvements were compared. In addition a 3 month
factorial design experiment the impact of the various interventions such as nurse intervention, check list, education and
pharmacist intervention and was conducted using AKI days as the hypothetical marker of AKl improvement. We also
analysed the co-relations between AKI days and other conventional outcome measure such as LoS. The AKI days was
defined as the difference between the first date of a blood test which triggered an AKI alert, to the date that the patient
recovered or creatinine was less than 50% from the baseline or no more AKI alert is triggered.Patients without baseline
were excluded.
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Results: We had 9622 cases of AKI recorded since November 2013 to September 2016 of which 7172 patients had
baseline and had AKI days measured. From the date of full implementation of the improvement programme (March
2015) the AKI days have consistently shortened from baseline of 15.6 days prior to intervention to 9.2 days in the
current two quarter i.e. April to September 2016 (41% reduction). This compares to a 22% reduction in average LoS (22.2
to 17.6 days), 27% reduction in AKl incidence and 11% reduction in AKI mortality. During this period the key process
measures such as detection of AKI within 24 hours had improved from 52% to 100% and appropriate drug review has
been carried out in 95% of cases from baseline of 48%. AKI days correlated quite strongly with LoS (r=0.91) and p-value



<0.0001. Interestingly the absolute reduction in LoS (6 days) is very similar to reduction in AKI days (6 days) suggesting
early discharge is attributable to early recovery from AKI. In the factorial design experiment AKI days came out as the
clear most sensitive marker for measuring the impact of the improvement programme. The AKI days was significantly
shorter on wards where the intervention consisted of combination of nurse intervention +checklist +education (5.9 days)
compared to 14.4 days where different interventions implemented.

Conclusion: Our study clearly shows AKI days have a very sensitive measure of improvement in AKI outcome care. Whilst
traditional marker such as LoS and mortality may still see an improvement but may be significantly influenced by other
factors such as social needs and other competing improvement programmes. We propose AKI days to a new outcome
marker to measure AKI improvement programmes.
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Introduction: The long-term sequelae of acute kidney injury (AKI) on renal function and mortality are increasingly
appreciated, but there remains the need for prospective studies in generalisable patient groups.

Objectives: We present baseline data from a large parallel group cohort study of AKl in an undifferentiated hospitalised
population.

Methods: In a single UK centre, participants were identified with a hospital-wide electronic AKI detection system. Cases
(hospitalised patients who sustained AKI) were matched 1:1 with controls (hospitalised patients without AKI) for age,
baseline eGFR stage and diabetes. Biochemical parameters including renal function and proteinuria were measured at 3
months post-AKI and will be measured at 1,3 and 5 years (year 1 follow up visits will be completed January 2017).
Survival data will be tracked to 10 years. CKD progression is defined as 225% decline in eGFR with decline in eGFR stage.
Results: 1125 patients were recruited of whom 866 were successfully matched. There was no difference between cases
and controls in age (71 yrs (IQR 14) vs. 71 yrs (IQR 13), p=0.7) or baseline CKD-EPI eGFR (70.3+20ml/min vs
69.6£20ml/min, p=0.58). AKI episodes were predominantly stage 1 with median duration 3 days (IQR 3).

At 3 months, mean eGFR was lower in the AKI group than controls: 63.1+22ml/min vs. 73.6221ml/min/1.73m? p<0.001.
73 AKI cases (17%) demonstrated CKD development or progression as compared with only 12 controls (3%), p<0.001.
Albuminuria (ACR=3mg/mmol) was more common in the AKI group; 180 (42%) cases had albuminuria compared with 99
(23%) controls, p<0.001. Median ACR in the AKI group was 1.8 (IQR 8.8)mg/mmol compared with 0.8 (IQR 2.8)mg/mmol
in controls, p<0.001.

Conclusion: Non-recovery of renal function is common at 3 months following AKI, even in a general hospital population
with predominantly AKI stage 1. Albuminuria is also common after AKI; it is currently unclear whether this reflects renal
parenchymal injury at time of AKI or a pre-existing risk factor. Long-term follow-up is ongoing with the aim of developing
strategies to better stratify individual patient risk.
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Introduction: Acute kidney injury (AKI) is serious, with high mortality and costly, with high on-going costs of morbidity.
AKI has greatest impact on the proximal tubule (PT) epithelia, a cell-type that is abundant in mitochondria which
facilitates the high level of oxidative work of the PT.

Objectives: Using a porcine model of AKI which recapitulates many features of human AKI, we aimed to characterise for
the first-time significant changes in the kidney cortex metabolome as a result of ischemia and subsequently reperfusion.
A further group of non-ischaemia reperfused kidneys were used as control.

Methods: Female pigs (n=6; 50-70 kg) were randomized to an ischemic AKI protocol in which both renal arteries are
clamped for 40 mins. At this time, the left kidney was nephrectomised and the right kidney reperfused for 2 hours.
Kidney cortex tissue samples from both kidneys and a sham-control group (n=6) were snap-frozen then processed for
unsupervised metabolite identification by LC-MS/MS. After extensive filtering, multivariate statistical approaches
combined with bioinformatics were used to identify significantly altered metabolites and metabolic pathways.

Image:



Results: Pathways most affected by ischaemia and reperfusion were amino acid, lipid and carbohydrate metabolism. In
particular, accumulation followed by increased degradation/catabolism of tyrosine (Fig 1a), tryptophan (Fig 1b), proline,
arginine and serine were notable in all pigs during reperfusion. Variability of lipid species was minimal within groups but
principal components analysis of all lipid-soluble metabolites efficiently discriminated each treatment group (Fig 1c).
Conclusion: Using a large animal model of AKI designed to allow direct comparison of the left kidney (ischaemic) vs right
kidney (reperfused) metabolome, we note marked metabolic changes in the kidney cortex as early as 2h reperfusion.
Amino acid degradation/catabolism was increased likely because of mitochondrial dysfunction in the proximal tubule.
The significantly altered pathways identified may offer a window into the development of novel preventative
therapeutics that target mitochondrial metabolism.
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Introduction: Acute kidney injury (AKI) is a common condition, which is associated with significant morbidity and
mortality. In June 2014, NHS England recommended a national algorithm to be implemented across the NHS in order to
identify potential cases of AKI from laboratory data in real time. However, impact of the automated electronic alert
system (e-alert) for AKI on health resource use and patients’ outcomes remains unclear.

Objectives: The survey aimed to examine clinicians’ perceptions on AKl e-alert, explore its influence on clinicians’
practice and renal referral patterns as well as identify potential areas for improvement.

Methods: A cross-sectional survey was conducted at a NHS general hospital in 2016 during four settings: medical grand-
round, foundation year doctors’ teaching session, core medical trainees teaching session and an convenience sampling
of doctors from all adults medical and surgical wards. All participants were doctors working at the named hospital. Data
was collected using paper questionnaire, of which all participants were required to complete and return within the same

setting.
Table:
Neve Sometime @ Usually | Alway
r 3 s
Investigations 10% 21% 47% 21%
Treatments 10% 17% 40% 31%
Ceiling of treatment 25% 35% 29% 9%
Discharge planning 8% 20% 38% 26%

Results: In total, 87 doctors completed the questionnaire; 22% consultants, 12% registrars, 51% core trainees or
foundation doctors and 15% others. All participants reported to be familiar with the AKI staging criteria. Most (95%)
stated to be aware of the AKI e-alert system. AKI e-alert staging system was perceived to ‘never’, ‘sometimes’ or
‘usually’ reflect the degree of renal impairment by 1%, 34% and 55% respectively. AKl e-alert was reported to influence
most aspects of participants’ clinical practice (Table 1:Self-reported frequency of AKI e-alert affecting various aspects of
clinical practice). However, 25% stated that the AKI e-alert system ‘never’ affected their decision on patient’s ceiling of
treatment. Participants reported increased tendency of renal referral with advancing AKI stages. Overall, 49% stated that
the AKI e-alert system increased their frequency of renal referral. Even in early stage, 38% of the participants
‘sometimes’ whilst 14% ‘usually or always’ referred patients with AKI stage 1 to renal service. In general, 85% believed
that the AKI e-alert system improved patients’ care. Suggestions from participants included improving reliability,
incorporating colour-coded system, ensuring medical team in-charged of patients’ care were aware of the alerts,
allowing electronic on-line renal referral, redirecting all AKI stage 3 e-alert to the renal team, introducing tick-box system
on electronic discharge letter to ease documentation of information on AKI events and improving education on AKI.
Conclusion: Overall, clinicians’ attitude towards AKI e-alert was positive but highlighted potential areas for improvement
and expressed the need for continuing education. AKI e-alert appeared to influence most aspects of participants’ clinical
practice and renal referral patterns. Further research is required to clarify if such change of practice affects patients’
outcomes.
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Introduction: Currently, there is limited information about medication prescribing at the time of AKI and how this
impacts on patient outcomes. We present a description of prescribing patterns at the time of AKl in the context of a
prospective case-control study.

Objectives: Undertake a matched case controlled prospective study comparing prescribing patterns for patients with or
without AKI.

Methods: Participants were prospectively identified from a hospital-wide electronic AKI reporting system. Cases
(hospitalised patients who sustained AKI) were matched 1:1 with controls (hospitalised patients without AKI) for age,
baseline eGFR stage and diabetes. Electronic medical record was interrogated for complete prescribing details at
sequential time points.

Results: 866 patients were successfully matched. Pharmacy confirmation of medication history occurred in 757 (87%)
during admission.

At baseline, more cases than controls were prescribed ACE inhibitors/ARBs (215 (50%) vs 170 (39%), p=0.002) and
NSAIDs (56 (13%) vs 28 (7%), p=0.001). There was no difference in prescription of statins, metformin or diuretics. At the
time of AKI, 144 (33%) patients were administered ACEi/ARB and 37 (9%) cases received NSAIDs, suggesting suspension
of medications in some cases. Within 24hrs of AKI onset, ACEi were stopped in 101 (70%) and NSAIDs in 18 (50%) of
these. 190 cases were prescribed an antibiotic at the time of AKI; dosing was inappropriate in 61 (32%).

AKI diagnosis was communicated to primary care in 209 (49%) of cases at hospital discharge, and information regarding
medication changes in only 123 cases (29%). At hospital discharge there was reduction in prescribing ACEi/ARB in both
groups, but to a greater extent in AKI; 110 (26%) cases were prescribed ACEi/ARB at discharge, compared with 164 (37%)
controls, p<0.001.

Conclusion: Whilst prescriber awareness of the importance of suspending nephrotoxic medications at time of AKl is
evident, there are additional opportunities to reduce risk of AKI onset and to improve dose adjustment of common
medications during AKI. Improving post-AKI care with consideration of restarting cardiovascular medications is another
area in which benefits seem likely.

Disclosure of Interest: None Declared

Keywords: AKI, Medicines management, Prescribing



Acute Kidney Injury

PO-016

Reducing incidence of hospital acquired AKI and reducing AKI progression in a large teaching hospital; Phase 2 of the
AKI collaborative

L. Sykes ", R. Nipah? and AKI collaborative and quality improvement team at Salford Royal Foundation Trust

IAKI & Quality Improvement Fellow, 2Acute medicine, SRFT, Salford, United Kingdom

Preferred Presentation Method: Oral or Poster

Introduction: Acute kidney injury (AKI) is a common condition that is associated with significant mortality and cost
according to the NCEPOD report of 2009. The Quality Improvement Collaborative was established to review and improve
both the recognition and management of AKI. Phase 1 included 10 wards has been incredibly effective; it reduced the
incidence of hospital acquired AKI and reduced the number of AKI’s progressing from stage 1 to stage 2 or 3.

Objectives: We aim to reduce all cause AKls by 10%, reduce hospital acquired AKls by 25% and reduce progression of AKI
1 to either AKI 2 or 3 by 50% on the new wards incorporated into the collaborative during phase 2.

Methods: To buddy up the existing 10 collaborative wards with 10 new "buddy" wards. To use a change package to use
as a basis for intervention with the new 10 buddy wards. This change package includes an AKI bundle, based on the
acronym ‘SALFORD’, nurse champion roles, inclusion of AKI at the safety huddle and ward round, pharmacist review of
medication and a significant new education package.
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Table: SPC chart showing the reduction in patients AKI progression on the collaborative wards over time




Results: Phase 1 saw several statistically significant results; a 15.56% reduction in overall hospital acquired AKI, with a
22.32% reduction on the collaborative wards. Whilst there was normal variation shown for the overall hospital rates of
progression of AKI 1 to AKI 2/3 there was a 48.47% reduction on the collaborative wards. As Phase 2 is rolled out we
expect to achieve similar results, but likely in a shorter time period.

Conclusion: Phase 1 has created a statistically significant sustained reduction in hospital acquired AKI incidence and AKI
progression. Through our change package and support for the new wards during the spread phase we expect similar
reproducable results throughout the new wards. If replicated this is a simple change package that can be moved to other
test sites and be a significant step towards tackling AKI.
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Introduction: In 2014 we identified challenges in maintaining continuity of renal patient care outside of the renal unit,
due to junior doctor shortages. Care of patients with acute kidney injury (AKI) managed outside the renal ward was
particularly affected. We introduced a role for a renal advanced nurse practitioner (ANP) and reported the impact of this
role at UKKW 2016,

Our ANP completed formal training to undertake fluid balance assessments, prescribe haemodialysis and medication.
Her role has aided continuity of renal care, improved recognition and management of AKl and helped reduce Length of
Stay (LOS) across our Trust. She has co-authored trust guidelines on stepdown of AKI patients from critical care settings,
facilitating patient flow within our Trust. Follow-up of AKI cases by the ANP has promoted appropriate post-discharge
follow-up.

Objectives: We wished to assess the impact of our renal ANP role on the detection, management and LOS of AKI
patients in our Trust over a 12 month period.

Methods: We collected data to assess the impact of the ANP role from January to December 2016, with particular
regard to AKI detection and management and LOS due to AKI alone.

Results: 83 AKI cases were identified and managed by our renal ANP in conjunction with each patient’s index clinical
team; 51 patients (61.4%) were male, 32 were female. Mean patient age was 67.6 years (range 15-94). Sixteen patients
(19.5%) died whilst inpatient. Sixty-seven patients were discharged alive, with a mean Creatinine of 184.6umol/L at the
point of discharge (range 49-690umol/L). Twelve of these patients (17.9%) subsequently died.

Forty-five (67.2%) of the 67 patients discharged were deemed suitable for an ‘AKI clinic’ review, though no such facility is
currently available within our Trust. Our renal service incorporates a wide and diverse geographical area, meaning
patients requiring post-AKI review often receive this at general nephrology satellite clinics or their local GP surgery. Of
the surviving patients, 30 are reviewed by their GP, 17 (those with or at high risk of progressive CKD) at renal clinics and
8 patients at their haematology clinic.

Review of patients discharged post-AKl (67) highlighted 29 patients whose discharge was expedited by renal ANP input;
discharge could not be expedited in the remaining 38 patients (56.7% of those discharged) as LOS in these patients was
influenced by other variables, such as wound healing and patient rehabilitation. Overall mean LOS (to discharge alive)
was 20.8 days. LOS in those patients where discharge would have been delayed by AKI alone was an average 19.2 days;
LOS in those not thought to be delayed by AKI alone was an average 26.4 days. This difference in LOS reflects that some
patients with AKI have complex discharge needs refractory to ANP input.

Conclusion: Our renal advanced nurse practitioner role has improved the care of inpatients with renal disease and AKI
across our Trust. This role has led to a reduction in length of stay (LOS) and bed occupancy for those affected by AKI. As
we continue to finesse identification of AKI patients in our Trust and improve interaction with community services, we
hope to see LOS improve even further. This effect may be heightened by the introduction of a nurse-led, AKI follow-up
clinic in-centre.

References: A Novel Role For A Renal-Trained Non-Medical Prescriber In Providing Continuity Of Care Across A Large
Teaching Hospital, Allinson C, P149 UKKW 2016
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Introduction: Acute kidney injury has been well studied across populations and in the intensive care unit, but relatively
little attention has been paid to non-critically ill, dialysis dependent AKI with single organ failure.

Objectives: We retrospectively reviewed all adults with non-critically ill, dialysis dependent AKI commencing at our
centre between 01/01/2000 and 31/12/2015, studying patient characteristics and outcomes.

Methods: All patients whose first episode of haemodialysis for AKI was carried out in the acute dialysis unit were
included in the study. Patients who developed AKI with a functioning transplant, or who commenced dialysis in intensive
care were excluded. All outcomes were reviewed to identify the first major event after the onset of dialysis: recovery, a
requirement for chronic renal replacement therapy (RRT), or death. The patients were divided into eight two year eras
(2000-1, 2002-3, etc.) for an analysis of trends.

Results: 1391 patients were identified as AKI requiring dialysis by the treating nephrologist. The numbers dialysed by era
varied considerably from a lower level of 113 at the start of the millenium, rising to a peak of 252 in 2006-7, then falling
back somewhat in later eras. Age at first dialysis tended to rise from a median of 67-73 years in the first two eras, to 72-
75 years in the last two eras, but the trend was not significant (p=0.14). The percentage of patients who were female
varied by era between 34 to 46%, overall 38%, with no significant change (p=0.28). The proportion of diabetics increased
significantly from 19-21% in the first two eras to 31-33% in the last two eras (p=0.02).

Overall 51% of patients recovered native kidney function as a first event; 18% went onto chronic renal replacement
therapy, and 31% died whilst receiving acute HD. Recovery of native renal function improved from 47-49% in the first
two eras to 54% in both of the last two eras (p=0.01). However, transfer to chronic RRT varied significantly (p<0.001)
between 14-32%, with no improving trend. Survival analysis showed that 1018 (73%) died during a median followup of
209 days. 1 year survival was 47% across the entire group, and varied considerably across the eras between 38 and 56%.
Three of the four eras with highest survival were during the second half of the study.

Conclusion: Our data on non-critically ill, dialysis dependent AKI reflected the rising prevalence of type 2 diabetes. There
was also a trend towards take on of more elderly patients. In spite of this there were modest improvements in the
proportion of patients recovering independent renal function. There may be slight improvement in 1 year survival,
although this remains at about 50%. The price for this may be a continuing high proportion of transfers to chronic RRT of
about 20%. Monitoring of outcomes in these patients should focus on medium-term outcomes. Recovery or switch to
chronic RRT as a first event are simple and useful outcome indicators.
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Introduction: Acute Kidney Injury (AKI) occurs in up to 20% of all hospital inpatient admissions®. However incidence and
outcomes for patients admitted with AKI onto an adult acute medical dependency unit (ADU) may differ. The ADU is an
eight bedded unit with four level 2 beds under the care of the Acute Medicine directorate and admits patients mainly
from unselected general medical takes

Objectives: This was an observational study to assess the incidence, demographics and outcome of patients who were
admitted with AKI onto the ADU of a large teaching hospital.

Methods: Patient data was collected prospectively over a 3 month period. All patients admitted onto the ADU were
included with the exclusion of those requiring pre-existing renal replacement therapy. Data were collected from
patients’ admission notes and electronic reporting system with AKI being identified according to the KDIGO classification
system. Follow up data up to 6 months from the start of the study was collated for creatinine (>60days from discharge)
and death. Baseline creatinine was taken as the measured value that best correlated to the mean of at least three
‘stable’ values in the preceding year. In the absence of a pre-admission renal function, a nominal creatinine was assigned
using a reverse MDRD equation based on an eGFR of 75ml/ min/1.73m2. Univariate analysis of baseline characteristics
and outcomes was performed using Mann-Whitney U and Chi-Squared tests where appropriate.

Results: In total there were 145 admissions (consisting of 140 patients) with 42.1% recognised to have AKI. Of these 61%
were stage 1, 23% stage 2 and 16% stage 3. Of patient characteristics, only chronic kidney disease (CKD) was associated
with AKI on admission (p=0.01). AKI was significantly associated with ‘Sepsis’ (p=0.04) as opposed to any other cause for
admission. Though the APACHE |l score was significantly greater in the AKI group (P<0.01) neither an EWS of >5 or a
gSOFA score of >2 was associated with AKI. In those with AKI, 12.9% were oliguric. Only 48% had a urine dip performed.
ARB/ACE inhibitors and diuretics were stopped in only 30% and 23% respectively.

AKI patients had both a longer length of stay (LOS) on the ADU (p=0.04) and in hospital (p=0.02). There was no
significant difference in mortality between groups during admission though when follow up deaths were considered
there was a significantly higher total mortality (combined inpatient and follow up) in the AKI group (p=0.04).

Only 57 patients had a repeat creatinine performed >60days from hospital discharge. A creatinine of >20% from original
baseline at this time point was associated with AKI patients (p<0.01). However the mean follow up time in the AKI group
(118 days) was deemed significantly different from the Non-AKI group 124 days; p=0.02).

Conclusion: In our cohort AKI occurred twice as frequently as expected for inpatient admission and was particularly
associated with sepsis. Traditional parameters associated with AKI, such as age and diabetes, were not deemed
significant in our study and higher early warning scores were poorly associated with AKI incidence. Both LOS and overall
mortality was significantly greater in the AKI group. Creatinine > 60days from discharge were also significantly greater in
the AKI group but this may be confounded by both a difference in follow up period and a lack of knowledge regarding
patient well-being at time of follow up.

References: 1. National Confidential Enquiry into Patient Outcomes and Death (NCEPOD) Report: Adding Insult to
Injury (2009)
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Introduction: Acute kidney injury is known to cause significant co-morbidity and mortality in hospitalised patients. There
has also been increase awareness in the community acquired acute kidney injury considering the high mortality post AKI
episode in subsequent year. Our team has been involved with some innovative service development in managing AKl in
our tertiary care hospital. As part of our holistic approach of AKI care, we also have set up a pilot project to identify AKI
cases in community through a fully automated AKI alert algorithm linked to our laboratory information system (LIMS
softwear)1. We also looked into the outcome of these cases.

Objectives: We have set up a pilot project with six primary care (GP practices) covering a population of 35,000. The aim
was to provide tools to identify AKI cases in community and also provide support in early appropriate management of
these cases. The long term goal was to improve overall patient outcome and also to help developing skills for primary
care physicians in managing AKI cases.

Methods: We looked into the data collected through fully automated AKI alert system to identify AKI cases by
comparing latest serum creatinine value to a base line serum creatinine value (determined by median serum creatinine
value of all the results on previous 365 days). AKl alert system also provides staging of AKI cases based on KDIGO
classification. We looked into a year data collected from June 2015. We also looked into the outcome in terms of renal
recovery and mortality within the year.

Table:
AK/ Stages (N) Full recovery Partial recovery No recovery = Mortality 1 year
AKI 1 (68) 41% 43% 16% 26%
AKI 2 (13) 69% 8% 23% 31%
AKI 3 (7) 43% 14% 43% 57%

Results: A total of 16499 blood samples with renal function were requested during 1 year period from this population
which were processed in our hospital central lab. There were a total of 119 alerts over 1 year period (0.64%). After
removing the duplications, there were 88 total cases (AKI1 68, AKI2 13 and AKI3 7 cases). There was no recovery of renal
function following an AKI episode in a significant number of cases leading to development of CKD (16-43% cases
depending on severity of AKI, table 1). The mortality rate was also high within the year, ranging from 26% to 57 % (AKI1
26%, AKI2 31% and AKI3 57%, table 1)

Conclusion: Community acquired AKI remain a significant challenge with high mortality and morbidity. Therefore
requires a co-ordinated holistic care approach in managing AKI in community with early identification, prompt response
and also effective post AKI discharge information if admitted to hospital including follow up plans.

References:
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Introduction: Acute kidney injury (AKI) is a common complication during critical illness. Little is known about the
incidence and outcome of severe AKl in patients requiring treatment with extracorporeal membrane oxygenation
(ECMO).

Objectives: Our objective was to analyse the incidence and outcome of ECMO patients requiring acute renal
replacement therapy (RRT).

Methods: We analysed the data of 300 patients (mean age 44 years; 57% males) admitted to a national ECMO center
between June 2013 and November 2016. Patients with pre-existing end-stage renal failure (ESRF) were excluded from
the study. We recorded the worst stage of AKl as defined by the KDIGO consensus criteria.

Table: Incidence of AKI and outcome of ECMO patients

AKI stage in ICU Incidence | ICU
mortality

No AKI 66 (22%)  17%

AKI | 29 (10%)  14%

AKLII 15 (5%) 13%

AKI I 186 (62%) | 32%

Results: 300 patients were admitted for veno-venous or veno-arterial ECMO. Following exclusion of 3 patients with
ESRF, 297 patients were analysed. Their overall ICU survival was 74%. 231 patients (78%) developed AKI. (Table 1)

180 patients were treated with RRT. 36 patients were started on RRT within 12 hours of admission to our center, 1
patient was started on RRT prior to transfer and 143 patients were started on RRT after the 1%t day of ECMO. The main
indications for RRT were fluid overload and metabolic acidosis. In patients started on RRT after day one of ECMO, the
mean cumulative fluid balance at time of initiation of RRT was +2263ml.

121 RRT patients were discharged from the ICU alive (67%). 39 patients (32%) were still RRT dependent at discharge
from ICU. Of the remaining 82 patients, baseline renal function was known for 73 patients. In 59 patients (81%), serum
creatinine at discharge from ICU was below their baseline value. 20 patients had a serum creatinine <50umol/L.

Conclusion: AKI and RRT are very common in patients requiring ECMO and has an impact on survival and potentially on
long term morbidity in patients who remain RRT-dependent. Long-term renal outcome is unclear as one third of patients
are still RRT dependent on discharge from ICU and serum creatinine values at ICU discharge are likely to be confounded
by prolonged illness and muscle wasting. More work is necessary to identify the best method of evaluating renal
function in patients requiring ECMO.
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Introduction: Acute kidney injury (AKI) is a common complication during critical illness. The long term prognosis of
patients with different degrees of acute kidney injury (AKI) is not fully understood.

Objectives: To investigate whether there is an association between severity of AKI and long-term mortality or
development of end-stage renal disease (ESRD) in ICU patients who survived to hospital discharge.

Methods: We analysed the data of all patients (n=3,243; 62.6% males) admitted to a multi-disciplinary ICU in a
University Hospital between 2004 and 2008 and collected follow-up data up to June 2016. Mortality data were collected
from the medical notes and a national register. AKl was defined according to the Kidney Disease Improving Global
Outcome (KDIGO) classification. We examined the associations between AKI severity (no AKI, AKI stage I, Il or Ill) and a
composite outcome (mortality or ESRD requiring chronic dialysis) within 1 and 5 years of hospital discharge using Cox
regression models. Patients with pre-existing ESRD or a renal transplant were excluded.

Table: Table 1: Long-term risk of mortality or chronic dialysis in patients with and without AKI

adjusted for age and pre-ICU chronic comorbidities.

AKl stage in ICU 1year p- 5 year p-
outcome valu outcome valu
Hazard Ratio* e Hazard Ratio* e
(95% Cl) (95% Cl)
No AKI 1.0 1.0
AKl stage | 1.12(0.88- 0.36 1.04 (0.89- 0.63
1.41) 1.21)
AKl stage Il 1.6 (1.16-2.37) @ 0.01 1.35(1.04- 0.02
1.74)
AKl stage Il 1.4(1.11-1.76) <0.0 1.21 (1.04- 0.01
01 1.41)

* adjusted for age and chronic comorbidities

Results: Results: Of 3,086 eligible patients, 1454 (47.1%) had no AKI, 776 (25.1%) had AKI I, 166 (5.4%) had AKI Il, and
690 (22.4%) had AKI Il during their stay in ICU. Patients with AKI Il and 1l who left hospital alive had an increased risk of
mortality or ESRD in the following 5 years (Table 1).

Conclusion: ICU patients with AKI stage Il and Il who leave hospital alive have an increased risk of ESRD or premature
death during the following 5 years compared to patients without AKI. More work is necessary to establish the factors
contributing to the increased risk. There was no significant association between AKI stage | and risk of death or chronic
dialysis.
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Introduction: Acute kidney injury is a common problem associated with high mortality. Properdin positively regulates
the alternative pathway of complement activation. Our previous work has demonstrated more severe damage in
properdin deficient (P*°) mice than its wild type (WT) upon renal ischemia reperfusion (IR) injury. The heterodimer
receptor composed of EPO receptor (EPOR) and B common receptor (BcR) is known tissue protective.

Objectives: The aim of this study is to explore the correlation between EPOR, BcR and properdin in a renal IR injury
model.

Methods: Bilateral occlusion of renal pedicles were performed on male C57BL/6 mice (WT: n =9; PXC: n = 8), followed by
72 h reperfusion, while the sham control groups (n = 4/5) were also included. The expression of total EPOR at both
mMRNA and protein level, as well as its protein localization, and the level of BcR mRNA in the kidney, were detected.
Results: Compared with the sham groups, the expression of EPOR protein in the kidneys was significantly increased in
the IR groups, while that was further increased by IR injury in the P*° murine kidneys in contrast to its WT. Weak EPOR
staining in tubular cells was found in the sham kidneys, mainly accumulated in cytoplasm areas. IR injury enhanced the
accumulation of EPOR in most proximal tubular cells, especially on the membrane of cytoplasm, located in the inner
cortex, in both WT and P* kidneys. The increase trend of EPOR mRNA was also revealed in the IR kidneys, but without
significance between any groups. Furthermore, the level of BcR mRNA was significantly increased by 9 and 17 folds in
the IR kidneys compared with the sham kidneys in WT and P*° mice respectively.

Conclusion: IR injury increased the expression of EPOR and BcR respectively, while properdin deficiency further
increased the level of EPOR might be associated with not only tissue damage, but also repair. The impact of properdin
on these tissue protective receptors and its biological significance are worthy for further investigation.
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Introduction: Acute kidney injury (AKI) and chronic kidney disease (CKD) may complicate infection with human
immunodeficiency virus (HIV) & reflect medication toxicities, HIV-related kidney disease +comorbidities unrelated to HIV
infection. Up to 20% of acute hospital admissions may have AKI. Prompt identification of AKl is likely to favourably
influence short-term outcomes and sequelae.

Objectives: We sought to investigate AKI in a centre with a tertiary HIV practice and a regional renal unit. We planned to
identify the population of HIV+ve patients developing AKI ascertained by 3 methods & to describe clinical parameters
and outcomes.

Methods: This was a retrospective analysis of AKl in a centre serving 2400 patients with HIV. AKI cases were ascertained
by 3 means a) the national AKI detection algorithm run in local middleware software (ICE- Sunquest) b) review of all
coding data ( cases with an AKI code (N179) + consultant caring for HIV+ve patients and c¢) an Excel database of HIV+ve
in-patients. Data was collected between December 2015 and Nov 2016. Medical notes and electronic information
resources were reviewed to identify clinical characteristics and outcomes.
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Results: 39 Episodes of AKI were identified in 35 patients. (M 29:F6 Age 18- 84)

Case notes were available for 19 patients (20 AKI episodes M 17:F 2 Age 18-80). 8/20 AKI episodes were not associated
with an in-patient episode. AKI episodes varied in severity but most were AKI 1 (AKI 1 n=15; AKI 2 n=2; AKI 3 n=:3). Half
of patients had 32 known NICE-defined risk factors for AKI and 6 had pre-existing CKD (CKD 2, n=1; CKD 3 n=3; CKD 5
n=1). 1 patient had been previously diagnosed with glomerular disease (FSGS n=1). Aetiology: In 4 out of 8 out-patient
AKI episodes it is unclear what precipitated AKI. A rise in creatinine was seen in 2 patients taking creatine supplements.
In 2 patients, AKI followed significant episodes/binges of recreational drug use. The majority of cases (13/20) occurred
after patients had one or more documented pre-renal insults, or were treated for sepsis or UTI. No HIV-AKI patients
underwent renal biopsy. Past anti-retroviral (ARV) therapy and current ARV exposure was heterogeneous. Qutcome:
There was one death during the ascertained AKI episodes. One patient required renal replacement therapy
(haemofiltration). There were 3 AKls that resolved but left the patient with a change in CKD stage. One patient with
previously normal function had residual CKD following an episode of AKI.

Conclusion: Our single centre retrospective study identified AKI occurring at a rate of 16 per 1,000 person-years of
follow-up. Ascertainment is likely to have been influenced by where patients’ baseline creatinine results were held and
under what identity. The study was not able to identify HIV patients who developed AKI at other centres. AKl incidence
and outcomes are likely to be strongly influenced by patient demographics and access to healthcare and ARV treatment.
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Introduction: Acute Kidney Injury (AKI) is a significant cause of morbidity and mortality — estimated 20% mortality in the
NW of England. It is responsible for about 53,000 admissions and 10,000 in-hospital deaths per annum?. Early
recognition and management through use of care bundles can reduce mortality.

Objectives: Advancing Quality (AQ), the flagship programme of the North West Quality Improvement Programme,
Advancing Quality Alliance (AQuA) is an established approach to reducing variation and improving outcomes for
patients. It aims to improve clinical care by producing and implementing evidence-based bundles of care across a
collaborative network of hospitals.

Methods: The National AKI Algorithm is used to identify patients with AKI. Trusts submit pathology reports and the AKI 3
patients are identified for care bundle compliance. The AKI patient data is also used to monitor stage progression of the
disease for each locality. A standard data collection tool is used to assess management of patients with AKI stage 3;
patients are assessed using compliance on individual measures and an Appropriate Care Score (ACS) — the percentage of
patients who received all eligible measures.

The measure set was developed and launched in April 2015 and is consistent with recommendations from the National
Institute for Health and Care Excellence. Collaborative events are used to promote the measure set and share best
practice with performance results shared on a monthly basis.

The AQ AKI measure set was devised by a clinical expert group based on research/literature evidence produced by the
British Medical Journal,

AKI-01 Urine Dipstick Test within 24 hours of 15t AKI Alert

AKI-02 Stop Angiotensin Converting Enzyme inhibitors and Angiotensin Receptor Blockers within 24 hours of 1st AKI
Alert

AKI-03 Serum Creatinine test repeated within 24 hours of the 1st AKI Alert

AKI-04 Ultrasound Scan of urinary tract within 24 hours of 1st AKI Alert

AKI-05 Specialist Renal/Critical Care Discussion within 12 Hours of 1st AKI 3 Alert

AKI-06 Written self-management information prior to discharge

AKI-07 Pharmacy medication review

Image:
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Table:
‘ AQ AKI ‘ Count ‘ Bed Days H Ave Bed Days ‘
Passed . 851 12662 14.9 |
Failed | 4201 | 83684 19.9 |
Total | 5052 | 96346 19.1 |

Results: The implementation of the AQ AKI measure set and collaborative work in the NW region of England appears to
have improved management and outcomes of patients with AKI. Identifying this patient cohort has increased awareness
to this disease and has supported improvement initiatives across the region in both primary and secondary care.

The compression chart shows improvement in the highest score achieved, the different colours represent the range of
scores above and below the median.

For the 12 month period from July 2015 to June 2016, just over 5,000 patients were eligible for the AQ measures. The
16.8% of patients who received all measures for which they were eligible had a mean length of stay 5 days shorter than
patients who did not receive all the measures. If the remaining 83.2% of patients (n 4,201) had matched the shorter
length of stay, a potential savings of over 21,000 (4201 * (19.9-14.9)) bed days might have been realised.

Conclusion: Use of an evidence-based AKI bundle of care across a regional collaborative network of hospitals appears to
have both directly and indirectly influenced the improvement in management and outcomes, in particular reduction in
length of stay.

References: 1. Calculated using 2015/2016 PbR data for non-elective inpatients coded with ICD10 code N17 at any time
during their stay
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Introduction: Acute kidney injury (AKI) is associated with a high mortality rate especially in patients admitted to
intensive care. Oxidative stress (OS) is implicated in the development and progression of AKI which involves oxidant
injury to proximal tubular and other renal cells. Dietary constituents such as hydroxycinnamates and resveratrol are
potent antioxidants in vitro which have the potential to reduce renal OS and oxidant injury.

Objectives: The aim of this study was to investigate and compare the effects of these dietary antioxidants on oxidant
injury in rat renal proximal tubular cells.

Methods: An in vitro model of nephrotoxic AKI was developed using paraquat (PQ) to generate OS and oxidant injury in
the NRK-52E rat renal proximal tubular cell-line. Both time (3mM, over 24 hours) and concentration (0-5mM) dependent
profiles of protection by hydroxycinnamates and resveratrol against PQ-mediated oxidant injury were determined.
Specifically, confluent cultures of NRK-cells were co-incubated with 3mM PQ and increasing concentrations of
hydroxycinnamates or resveratrol. For pre-incubation experiments, cells were incubated with either incubation medium
or 10uM hydroxycinnamate or resveratrol for 24 hours followed by up to 24 hours PQ incubation. Cell viability and death
were measured using the MTT and lactate dehydrogenase (LDH) assays, respectively. Furthermore, the antioxidant
capacities of the hydroxycinnamates and resveratrol were investigated using the ABTS radical scavenging assay and their
internalization into renal cells over 24 hours was measured using LC-MS.

Table: Effects of pre-incubation of NRK-52E cells with hydroxycinnamates or resveratrol for 24 hours on cell viability (%)
after subsequent incubation with PQ for up to 24 hours

0 hours 12 hours PQ | 24 hours PQ
PQ

PQ only (3mM) 100 + 53.7+14.3%# 7.17+4.51#
5.63

FA (10uM) then PQ (3mM) 96.4 + 74.5 + 50.7 +
2.94 499« 6.66«#

MCA (10uM) then PQ (3mM) | 97.7 + 96.8 £ 6.06« 44.3+
5.56 6.82«#

RES (10puM) then PQ (3mM) 102 + 94.5+8.08« 25.4+
5.96 4.22«#

Table 1: NRK-52E cells were incubated with incubation medium, ferulic acid (FA), meta-coumaric acid (MCA) or
resveratrol (RES) for 24 hours after which cells were incubated for 12 or 24 hours with paraquat (PQ). Data shown as
mean * SD, «P<0.05 vs. PQ only, #P<0.05 vs. 0 hours PQ, N=8 analysed using one-way ANOVA followed by a Bonferroni’s
post-test.

Results: Hydroxycinnamates and resveratrol demonstrated minimal toxicity up to 5mM after 24 hours. No significant
protection was observed when NRK-52E cells were co-incubated with hydroxycinnamates or resveratrol and PQ together
for 24 hours. In contrast, significant protection against PQ toxicity was demonstrated after 24 hour pre-incubation with a
protective hierarchy of (1) ferulic acid, (2) meta-coumaric and (3) resveratrol after 24 hours when cell viability was
measured (Table 1). A similar profile of protection was observed for cell death. Furthermore, these effects were
paralleled by radical scavenging activity and internalization data.



Conclusion: This in vitro investigation demonstrates that pre-treatment of proximal tubular cells with
hydroxycinnamates or resveratrol provides significant protection against nephrotoxic oxidant injury with the
hydroxycinnamate ferulic acid providing the greatest protection. Intracellular levels of these compounds can be
measured and demonstrate antioxidant properties. Taken together, these results suggest that dietary antioxidants may
provide prophylactic protection against oxidant induced AKI if replicated in vivo.
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Introduction: Increased in-hospital mortality associated with weekend admission has been reported for many acute
conditions, but no study has investigated “weekend effect” for acute kidney injury requiring dialysis (AKI-D). One
explanation for this observation is that necessary dialysis therapy may not be initiated on a weekend as a result of
limited physician, nurse staff or device availability. Little is known about the impact of the weekend effect on AKI-D in
England, the incidence of which has increased more than 12-foldover the past 15 years®.

Objectives: To examine mortality in patients with AKI-D when admitted over weekend as compared to weekday
admissions in England.

Methods: In this large, propensity score matched cohort of AKI-D, we examined the impact of weekend admission in
53,170 AKI-D admissions between 1%t April 2003 and 31 March 2015 using England's hospital episode statistic dataset.
Propensity score matching (PSM) was performed to match 4284 weekend admissions with AKI-D with 14,788 admissions
on weekdays using a "one to many" technique. The primary outcome variable was in-hospital mortality. The primary
independent variable was day of hospital admission. Weekend admission was defined as admission on Saturday and
Sunday.The associations between discharge status and gender, age group, ethnicity, AKl in diagnoses codes, method of
admission, CCl, day of admission and deprivation were analyzed initially using univariable and multivariable logistic
regression

Results: Of the 53,170 admissions with AKI-D, 12,357 (23%) were at weekends. Of the 12,537 admissions during
weekends, 4284 were matched in a “one to many” technique with 14,788 admissions on weekdays. In the entire cohort,
during weekends, there was a greater proportion of emergency admissions (73.8% versus 70.7%, p <0.001) and transfers
from one hospital to another (14.4% versus 12.7%, p < 0.001) and lower proportion of elective admissions (9.9% versus
14.4%) as compared to weekdays. Patients admitted on weekends were from the most deprived (10%) category (8.5%
versus 7.6%, p 0.036) and had lower prevalence of previous chronic kidney disease (35.9% versus 38.6, p < 0.001). The
unadjusted mortality for weekend admissions was significantly higher compared to admissions on weekdays (40.6%
versus 39.6%, p 0.046). However, in multivariable analysis of the PSM cohort, the odd of death for weekend admissions
with AKI-D was 1.01 (95%Cl 0.93, 1.09). Mortality was higher for weekend admissions in West Midlands (odds ratio (OR)
1.32,95%Cl 1.05, 1.66) and lower in East of England (OR 0.77, 95%Cl 0.59, 1.00) but was not different to weekday
admissions in all other regions. In 2003-04, weekend admissions had lower odds of death (OR 0.45, 95%Cl 0.21, 0.96)
and in 2010-11 higher odds of death (OR 1.28, 95%Cl 1.00, 1.63) but in the other ten years observed, there was no
significant difference in mortality between weekday and weekend admissions. In-centre nephrology services was
associated with lower odds of death at 0.57 (95%Cl 0.54, 0.62).

Conclusion: In this comprehensive national study we did not observe a “weekend” effect for mortality associated with
AKI-D. Further research is warranted to elucidate the reasons for the lower mortality observed in centers with
nephrology services.

References: 1. Kolhe NV, Muirhead AW, Wilkes SR, Fluck RJ, Taal MW. National trends in acute kidney injury requiring
dialysis in England between 1998 and 2013. Kidney international 2015; 88(5): 1161-9.
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Introduction: Early detection and management of acute kidney injury (AKI) is important for safe clinical practice.
Publications to date have focused on evaluating care bundles and e-alerts on inpatient populations. AKl incidence in the
community is high and detection is poor meaning implementation of such initatives should significantly improve care
standards.

Objectives: To evaluate the effect of an AKI care bundle, co-designed by nephrology and primary care departments,
together with AKI e-alerts in general practice on total serum creatinine (SCr) testing and follow up SCr testing.
Methods: Descriptive analysis of renal function tests was undertaken for a population across four clinical commissioning
groups in Berkshire, UK. All SCr results for one year before and one year after the introduction of an AKI care bundle and
e-alerts were analysed. The total number of SCr tests, number of unique individuals being tested and follow up testing
defined as tests occurring within 30 days of initial SCr test were determined. Data on the location of patients at testing
was taken from the laboratory information management system. Presented here is data for all locations of care,
including primary care, emergency departments and hospital wards, and the subset of tests taken in primary care.
Results: In all healthcare locations 267,058 SCr tests were performed on 115,239 patients in the year prior to the
intervention, increasing to 292,119 tests on 120,980 patients after intervention the year after (9.4% increase). The
increase was due to more patients tested (5741, 4.9% increase) and an increase in follow-up testing: these data show a
1.8% reduction (-1,540 patients) having a single SCr test with a corresponding rise of 0.6% (1,760 patients) having two
tests; a 0.6% rise (1,464 patients) having 3-5 tests; a 0.2% rise (464 patients) in patients having 6-10 tests; and 0.3% rise
(494 patients) in patients having >10 tests within 30 days of first test.

Within primary care alone, there were 175,205 SCr tests taken on 110,111 patients in the one year prior to
implementation, rising to 195,046 tests on 118,267 patients in the year afterwards, constituting an 11.3% rise in

SCr tests. 8,156 more patients were tested in primary care after implementation (7.4% increase) with an increase in
follow up testing: these data show a 2.2% reduction (-3,372 patients) having a single SCr test with a corresponding rise
of 1.1% (2,668 patients) having two tests; a 0.9% rise (1,589 patients) having 3-5 tests; a 0.1% rise (313 patients) in
patients having 6-10 tests; and 0.1% rise (210 patients) in patients having >10 tests within 30 days of initial test.
Conclusion: Implementation of the AKI care bundle together with e-alerting was associated with an increase in total
SCr testing, due to more patients being tested and more follow up testing being undertaken. This pattern was observed
for overall testing across all locations of care and importantly within primary care itself. Further analyses are planned to
determine if AKI detection increased in primary care after implementation as well as the impact of the bundle and e-
alerts on AKIl admission rates, severity at admission, peak severity, renal recovery following AKI and mortality rates.
These data are consistent with a change in clinician behaviour in SCr testing after implementation. Further work should
consider annual variation in SCr testing rates and multiple regional laboratories to determine if these effects are seen
consistently, rather than being a chance finding.
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Introduction: Early detection of AKl is key to improving quality of patient care, providing impetus behind the
introduction of an automated AKI alert algorithm at our institution from 2013. The STG-AKI alert algorithm calculated
AKI stage by comparing serum creatinine with the lowest value measured over the previous 3 months. In June 2014, an
NHS England patient safety alert heralded the introduction of an NHS-standardised AKI algorithm, that calculated AKI
stage by comparing serum creatinine with the lowest value over the prior week, or average over the previous year;
which has now been implemented at all UK NHS hospital biochemistry laboratories

Objectives: We sought to evaluate the efficiency of AKI detection by automated AKI alert algorithms by 1) comparing the
STG-AKI algorithm against manual detection, and 2) test whether introduction of an NHS-standardised algorithm
improved accuracy of AKI detection

Methods: Peak and baseline serum creatinine measurements of all acute medical inpatients presenting to the acute
medical take in two cohorts, each of three weeks over April-May 2014 (Cohort 1) and Aug-Sept 2014 (Cohort 2). Local
implementation of the NHS-standardised AKl-algorithm occurred on 12/8/2014. The manually calculated and AKl-alert
reported stages were collated and statistically compared for each group

Table:
AKI Stage Cohort 1 Cohort 2 Difference between Cohorts
STG-AKI algorithm/Manual NHS-AKI algorithm/Manual (Fisher’s Exact Test)
(% correct) (% correct)

1 30/74 (40%) 51/77 (66.2%) **(P=0.0019)
2 27/38 (71%) 19/28 (67.9%) ns (P=0.8)
3 16/29 (40.5%) 15/16 (93.8%) ** (P=0.0082)

All AKI 73/141 (51.8%) 85/121 (70.2%) **(P=0.0023)

Reported AKI stage vs. manual detection in Cohort 1 (STG-AKI algorithm) and Cohort 2 (NHS-AKI algorithm)

Results: Cohort 1: Of 622 inpatients (49% male, median age 73 yrs), 141 (22.8%) had AKI stages 1-3 during admission. Of
these, 73 (51.8%) were correctly identified by the STG-AKI algorithm.

Cohort 2: Of 611 patients, (48.7% male, median age 74 yrs), 121 (20.8%) had AKI stages 1-3 during admission. Of these,
85 (70.2%) were correctly identified by the NHS-standardised AKI algorithm.

We show that introduction of a UK-standardised AKI algorithm has significantly improved the accuracy of automated AKI
identification (**P=0.0023), but 30% of inpatient AKI episodes were missed compared with manual detection. Causes for
missed AKI from Cohort 2 included: recurrent AKI (28%), variable baseline (20%), creeping creatinine (20%), previous
recorded creatinine >1yr prior to admission (15%) and no prior creatinine on system (9%)

Conclusion: Despite refinement, the NHS-standardised AKl-alert algorithm remains an insensitive tool for AKI detection,
missing around 30% of cases. This study highlights the need to retain manual calculation, alongside thorough clinical



assessment of patients as the gold standard for AKI detection, whilst work continues to develop a more reliable and
robust standardised AKI alert algorithm
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Introduction: In contrast to adult Acute Kidney Injury (AKI) epidemiology, much less data is available describing
paediatric AKI. Based on a presumption that early identification may help raise standards of care, an automated
electronic (e)-alert system for AKI based on KDIGO criteria has been implemented nationally across the National Health
Service in Wales.

Objectives: Our aim was to describe the utility and limitation of using a biochemistry based data set to characterise
paediatric AKI. In addition, the AKI e-alert system uses patients’ historical biochemical results to define baseline serum
creatinine (bSCr). This approach is limited for a paediatric cohort in which the absence of previous biochemical results is
common. We aimed to validate alternative models of defining bSCr. We also aimed to model a modification of KDIGO
criteria proposed to overcome concerns relating to ‘over-diagnosis’ of AKl in neonates.

Methods: Using the Welsh electronic AKI reporting system, data was collected between 1% November 2013 and 31t May
2016 on all cases of paediatric (<18yrs of age) AKl identified by an e-alert. To compare alternative bSCr definitions with
the Algorithm method, we used estimated creatinine clearance criteria (eCCli20) and midpoint normative values
(NormMid) for age and gender. We applied a modification to the e-alert system which involved suppressing alerts by
neonates with a bSCr <0.5mg/dL that did not rise to >0.5mg/dL.

Results: We observed 2,087 e-alerts, representing 1,343 episodes of AKI, which translates into an incidence rate of
1.37/1,000 person-years. 34.5% of episodes occurred in neonates of which 83.8% represented AKI stage 1. Neonatal 30-
day mortality was 4.1% with 73.3% of this being accounted for by patients requiring Intensive Care (ICU). In the non-
neonatal group 76.1% of episodes were AKI stage 1. Hospital acquired (HA)-AKI accounted for 40.1% of episodes.
Community acquired (CA)-AKI represented 29.4% of which 33.9% were hospitalised. Non-neonatal 30-day mortality was
1.2%, with 50.0% of this accounted for by patients requiring ICU. Non-recovery of renal function at 30 days occurred in
28.2% and was significantly higher in patients not hospitalised (45.1% vs. 20.0%). eCCl1y resulted in an estimated bSCr
significantly lower than that obtained from patients’ historical results (Non-neonates: 0.40mg/dL vs. 0.52mg/dL;
Neonates: 0.17mg/dL vs. 0.43mg/dL). NormMid more closely approximated bSCr (Non-neonates: 0.63mg/dL vs.
0.52mg/dL; Neonates: 0.38mg/dL vs. 0.43mg/dL). Bland-Altman analysis and a positive percentage bias for Algorithm-
eCClyo confirmed that eCCliy underestimates SCr. 69.6% of neonatal alerts were by a bSCr <0.5mg/dL. Of these 52.4%
represented rises to >0.5mg/dL and 47.6% (33.1% of all neonatal alerts) rises to <0.5mg/dL, for which there was no
association with mortality or renal impairment.

Conclusion: The reported incidence of AKl in children is far greater than previously reported in studies reliant on clinical
identification of paediatric AKI or hospital coding data. AKI is associated with significant mortality, and is highest in
neonates and in ICU. Non-recovery of renal function and persistent renal impairment was more common in non-
neonates and was especially high in CA-AKI not hospitalised. When historical biochemical results are unavailable, using
the NormMid method to define bSCr is favoured over the eCCli20 method when diagnosing paediatric AKI. In neonates,
rises in SCr to <0.5mg/dL from values <0.5mg/dL may represent ‘over-diagnosis’ of AKI.
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Introduction: Acute Kidney Injury (AKI) affects up to 25% of hospital patients and is associated with increased morbidity
and mortality. A national patient safety campaign has established electronic alerts for AKI with care bundles in many
acute NHS trusts. However there is a paucity of evidence to support their use and the small amount of evidence that
exists is conflicting. AKI occurs in a wide variety of clinical scenarios, and often is self-limiting without specific
intervention. In order to improve the quality of AKI care, one needs to develop robust measures of process and
outcomes, and target interventions at those most likely to benefit.

Objectives: This study examines data from one acute NHS hospital trust in order to identify those who might derive
most benefit from AKI alerts and care bundles. This study is part of a wider quality improvement initiative across our
region, aiming to reduce the incidence of and harm from AKI.

Methods: Demographic and coding data from a single NHS acute trust were linked with routine biochemical data
identifying all inpatients with AKI, defined using the national AKI algorithm, over a 14 month period (Feb 2015 to Mar
2016) prior to the launch of the AKI electronic alerts and care bundle.

Results: There were 20220 AKI alerts involving 7150 patients, of which 70% occurred within the first 48 hours from
admission indicating community acquired AKI. 74%, 15% and 11% had AKI stages 1, 2 and 3 respectively as the initial AKI
stage. Mean length of stay was 16 days. 17% died in hospital (16% stage 1; 19% stage 2; 23% stage 3), of whom 32% died
within 48 hours of their first alert. Of those who alerted again, only 9% did so at a higher stage (i.e. had progressive AKI).
Progression to higher AKI stage was more common in older patients (7% in those aged <40 years versus 13% in those
aged 240 years). The primary diagnoses most commonly associated with progression to higher AKI stage were
pneumonia and cardiac failure.

Conclusion: Less than 10% of AKI patients progressed to a higher AKI stage with only usual care and no specific
intervention for AKI (i.e. no e-alert or care bundle). A similar proportion of patients with AKI died soon after admission or
soon after alerting with AKI. Such patients have only a small window of opportunity during which an electronic alert and
generic care bundle could be effective.

Given the small proportion of progressors and potential non-compliance with care bundles, an intervention targeting all
patients with AKI is unlikely to reduce AKI progression. This intervention may also not affect mortality substantially,
given that many of those who died, did so rapidly. It is possible that this intervention may reduce length of stay. Rather
than targeting all patients admitted to hospital with AKI with a generic care bundle, one might be more effective in
reducing AKI progression by targeting those at greatest risk.

Future studies will investigate whether outcomes have improved after introduction of the e-alerts and care bundles.
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Introduction: Acute Kidney Injury (AKI) is a significant cause of morbidity and mortality in UK hospitals. 13-18% of
patients have AKIl on admission to hospital [1]. The National Confidential Enquiry into Patient Outcome and Death
(NCEPOD) study Adding Insult to Injury showed that only 50% of cases of AKI documented as cause of death received
satisfactory care [2]. A 2012 study by Selby et al. of 3,930 patients found that in-hospital mortality was correlated to the
severity of AKI [3].

Objectives: To assess the detection and management of AKI of surgical admissions, by auditing adherence to NICE
Clinical Guidance 169; Acute Kidney Injury: prevention, detection and management.

Methods: Data was collected prospectively from 30 surgical patients admitted with AKI or who developed AKI during
their stay in hospital between 6 June 2016 and 21°t June 2016. AKI was defined as per international KDIGO guidelines. A
proforma was used to gather demographics, clinical assessments, investigations, management and outcome of patients.
Exclusion criteria were patients under the age of 18 and those admitted via the medical assessment unit. At the end of
the audit, renal function was checked on the last day of the audit or on the date of discharge, if earlier.

Results: In our study, the population was elderly (mean age: 71 years) with equal sex distribution. 20 patients had AKI
due to hypovolaemia, 3 patients due to a combination of hypovolaemia and sepsis, 6 patients due to other causes, and 3
patients had no cause of AKl identified in the notes.

The average Early Warning Score was 2.43. The median serum creatinine level on admission was 72mmol/L and the
median peak serum creatinine was 175mmol/L.

Urinalysis was documented in 47% of cases. An ultrasound was indicated in 11 patients but only 7 patients had this
performed. 93% of patients received timely intravenous fluids, and nephrotoxic medications were reviewed in 87% of
patients. 77% of patients had a senior review within 12 hours. At the end of the study period, 63% of patients returned
to their baseline renal function, 33% improved partially to a higher baseline renal function, and one patient required
dialysis therapy within 48 hours of admission. The median creatinine on discharge or at the end of the study was
97mmol/L.

Conclusion: The most common cause of AKl is hypovolaemia. This was managed consistently with the administration of
intravenous fluids and cessation of nephrotoxic medications. Rates of investigation with urinalysis and ultrasound, when
indicated, was suboptimal. Our outcome data showed that AKI fully resolved in a significant proportion of patients,
however a third do not return to baseline. A small proportion of patients required dialysis.

In future, there are plans to expand the service of the AKI clinic to surgical wards and this data will provide a platform to
ensure that the appropriate governance measures and educational teach-ins are delivered.

References: 1: National Institute for Health and Clinical Excellence (NICE). Acute Kidney Injury: prevention, detection and
management. August 2013 [Internet] London [cited 2016 June 24] Available from: www.nice.org.uk/guidance/cg169

2: National Confidential Enquiry into Patient Outcome and Death. Adding Insult to Injury. London: NCEPOD; 2009 Jun

3. Selby NM, Kolhe NV, McIntyre CW, Monaghan J, Lawson N, et al. Defining the Cause of Death in Hospitalised Patients
with Acute Kidney Injury. PLoS ONE 2012; 7 (11). DOI: http://dx.doi.org/10.1371/journal.pone.0048580
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Introduction: ACUTE KIDNEY INJURY IN ELECTIVE SURGERY: REDUCING THE INCIDENCE WITH NICE CLINICAL GUIDELINE
169 PRE-OPERATIVE RISK ASSESSMENT AND PERI-OPERATIVE MANAGEMENT

Objectives: To assess the efficacy of pre-operative assesssment of AKI risk factors, prevention and peri-operative
management according to NICE AKI gudeline CG 169 in patients undergoing elective surgery.

Methods: A retrospective study was performed on patients that underwent elective hip or knee arthroplasty surgery at
a University Hospital over a 12 month period from September 2014. The study was performed following the publication
of hospital AKI guidelines on pre-operative risk assessment of patient for AKI according to the NICE Clinical Guideline
CG169 Acute kidney injury: prevention, detection and management 2013. Patient’s comorbidity, nephrotoxic
medications, baseline eGFR, haemoglobin and blood pressure pre-operatively were collected in the pre-operative
proforma. The blood pressure pre,intra and post-operatively, haemoglobin and creatinine post operatively were
collected in hospital electronic notes and results. Statiscally analysis were performed using Cox Regression to identify
the risk factor that help predict AKI.

Results: There were 565 patients that underwent hip and knee arthroplasty. The male to female ratio was 239:326. The
patients age band were > 75 (n=130), 50-75 (n=400) and <50 (n=35). The average age was 67 (26-96). There were 51.7%
with hypertension, 11.9% with Diabetes, 77.1% had Chronic Kidney Disease (CKD G3A n=84, 14.9%, CKD G3B n=19, 3.4%
and CKD G4 n=333, 58.9%). There were 193 patients on ACEI/A2RB, 101 on NSAID, 46 on Metformin and 15 on
Furosemide.

Eleven patients acquired an AKI post-operatively. All incidences of AKl resolved and no deaths ensued. Seventy three
percent of these patients had CKD G4 pre-operatively. Those CKD G4 not known to the nephrology team had been
referred to nephrology pre-operatively. In the previous year there were incidences of AKI (n=18) and deaths (n=7, 2
deaths from AKI).

Conclusion: When appropriate risk stratification occurs pre-operatively in the pre-op clinic, essential peri-operative
prevention measures and management can reduce the incidences of AKl in patients undergoing elective arthroplasty.
References: 1. NICE AKI: prevention, detection and management Clinical Guideline 169

Disclosure of Interest: None Declared

Keywords: None



Acute Kidney Injury

PO-038

Case Series of Acute Oxalate Nephropathy (AON) induced AKI

S. Duffy **, T. Shipley?, D. Tez?, K. Prasad?

1Renal Medicine, ?Pathology Department, James Cook University Hospital, Middlesbrough, United Kingdom

Preferred Presentation Method: Oral or Poster

Introduction: Acute oxalate nephropathy (AON) is a rare but serious cause of crystal-induced AKI characterized by
intratubular precipitation and deposition of calcium oxalate (CaOx) crystals. Calcium oxalate crystals are directly
cytotoxic and have been shown to cause mitochondrial dysfunction, renal inflammation and tubular injury.! AON has
been linked with a number of enteric disorders that promote secondary hyperoxaluria through fat malabsorption in the
gut, such as inflammatory bowel disease (IBD), pancreatic insufficiency, bowel resection and gastric by-pass surgery.!
More recently, diabetes mellitus (DM) and metabolic syndrome have been associated with enteric hyperoxaluria,
although the pathophysiology is not fully understood.? There may be a delay in histological diagnosis of AON in patients
with established diabetic nephropathy presenting with AKI due to low index of suspicion. We present a case series of 4
diabetic patients with biopsy proven AON who presented with AKI requiring renal replacement therapy (RRT).
Objectives: To identify risk factors which may point to a diagnosis of AON in diabetic patients who present with AKI.
Methods: We reviewed the case notes of 4 diabetic patients presenting to the Renal Unit at James Cook University
Hospital with AKI requiring RRT over a 6 year period (2010-2016). All 4 patients had a diagnosis of AON on renal biopsy.
Results: All 4 patients were diabetic. 3 patients had type 2 (insulin resistance) diabetes mellitus on oral anti-glycaemic
therapy and 1 had diabetes secondary to chronic pancreatitis. Before AON was diagnosed, 2 patients had underlying
CKD secondary to diabetic nephropathy. All patients presented acutely to the renal service at JCUH with AKI and
required hospital admission. All 4 patients progressed to ESRF and required RRT within 1 year. The mean time from
presentation to histological diagnosis was 43 days. In all cases, renal biopsy showed diffuse crystal deposits, highly
suggestive of oxalate crystals. In 2 cases, raised serum oxalate levels and urine crystal analysis were used to support the
diagnosis. 2 patients were taking medication known to be associated with hyperoxaluria at presentation, namely
ciprofloxacin and orlistat.

Conclusion: AON is a significant cause of crystal-induced AKI. Our case series suggests that diabetes mellitus may be a
risk factor for secondary hyperoxaluria and highlights the importance of considering renal biopsy in all patients
presenting with rapidly deteriorating kidney function, especially if risk factors for hyperoxaluria are present.
References: 1. Cartery et al. Oxalate Nephropathy Associated with Chronic Pancreatitis. Clinical Journal of American
Nephrology. Aug 2011 6(8): 1895-1902.

2. Hess B. Metabolic syndrome, obesity and kidney stones. Arab Journal of Urology. 2012 Sep; 10(3): 258—-264.

3. Hoppe B, Leumann E et al. Diagnostic and therapeutic approaches in patients with secondary hyperoxaluria. Front
Biosci. 2003;8:e437.

4. Lorenz, E.C., Michet, C.J., Milliner, D.S. et al. Update on Oxalate Crystal Disease. Curr Rheumatol Rep (2013) 15: 340.
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Introduction: Quality improvement programmes often focus on measurement of recommended interventions to assess
good care. Advancing Quality [AQ] is one such programme that was implemented by many hospitals in the northwest
with AKI as one of its focus areas. Aintree joined the AQ AKI programme in May 2015.

Objectives: To assess whether the process measures collected by AQ correlate or further improve the outcome
measures of mortality and length of stay that were being collected as part of the STOP-AKI project that was set up in
Aintree from Oct 2013

Methods: Advancing Quality (AQ) is an NHS quality improvement programme which aims to improve the standards of
care patients receive while in hospital. Clinicians across the North West agreed on 6 key process measures that will
ensure every patient with AKI3 receive best possible care. The process measures collected were 1. Urine dipstick within
24hours of the 1st AKI alert, 2. Stop Nephrotoxic drugs, 3. Repeat Renal function tests within 24hours of the 1st AKI
alert, 4. Ultrasound kidney in suspected obstruction within 24hours of the 1st AKl alert, 5. Specialist discussion within
12hours of 1st AKI3 alert and 6. Self Management information. The data for each patient is recorded as part of the
normal clinical record and AQ scores how well trusts are delivering against these key qualities of care measures. An
Appropriate Care score(ACS) is then calculated to establish best clinical processes are being followed and delivered at
the same time in the same way for every patient. Outcome measures collected by Trusts are collated and published by
AQ, shows how successfully the team are delivering to the agreed quality standards for the patients with AKI3. Prior to
this the STOP-AKI project in Aintree was set up in 2013. Quality improvement methodology was used to develop an
automated e-alert diagnostics system, an AKI treatment bundle, dedicated outreach team and a patient empowerment
leaflet. Initially, trialled at ward level, the project was scaled up to becoming part of routine management for all
admitted patients.

Image:
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Results: Statistical process control analysis was used to verify outcomes over time. A shift in the in-hospital mortality
rate corresponded to a relative 23.2% reduction in mortality and was sustained.. During this period AKI specific
SHMI/HSMR mortality was less than the 99.8% lower confidence limit in comparison with all English acute trusts.. Length
of stay also reduced shortly after onset of the project by 14.1% or 2.6 day reduction.In our first year (April 2015 to
March 2016), year 8 of the AQ Programme, Aintree achieved a cumulative ACS of 50.2%. Our ACS for the period January



2016 to Sep 2016 is 70%. We have shown an improvement in the AQ process measures as a result of the AKI project
work, which co-relates with the outcome measures

Conclusion: With the introduction of AQ, mortality has continued to improve although LoS has plateaued. Re-admissions
have dropped and the process measures have shown a consistent improvement over time. Our findings suggest that the
processes initiated through the AQ project have contributed to the further success of the STOP AKI project by improving
patient outcomes.
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Introduction: Acute Kidney Injury (AKI) has a significant impact on mortality and length of hospital stay. Addressing this
has become increasingly demanding in terms of increased specialty staff. Methods for triaging acute kidney injury to the
correct care team alongside identification of false AKl is key to managing this work load.

Objectives: To measure and compare baseline and 12-month estimated glomerular filtration rates (eGFR), in-hospital
and 12-month mortality, and 12-month renal replacement therapy (RRT) status in patients admitted to hospital with
stage 1, 2, and 3 acute kidney injury (AKI).

To assess clinician diagnosis of AKI and to assess 12-month outcomes in clinician coded AKI patients.

Methods: Patients were included if they were coded as AKl in the first 20 days of May 2015. Coding was performed by
the automated AKI algorithm or clinicians. Patients receiving long-term dialysis before presentation were excluded.
Patients who were coded as AKI had their tests and notes scrutinised to confirm the presence of AKI. Where an
alternative explaination for change in creatinine could be found patients we deeemed “false AKI”.

eGFR was calculated by the Modification of Diet in Renal Disease formula. Baseline eGFR was calculated from the lowest
creatinine measured in the preceding 3 months or the most recent creatinine before this. 12-month eGFR was
calculated from a creatinine measured at 12 months or the nearest creatinine measured 12 months after AKI alert.
Records were assessed for mortality, dialysis, and transplant status.

Table:
Stage 1 AKI Stage 2 AKI Stage 3 AKI
Average 12-month change eGFR -7 -12 -23
(-55t0+26) (-58to+20) (-83to +15)
In-hospital mortality 11% 15% 29%
16/145 6/39 10/35
12-month mortality 20% 28% 29%
29/145 11/39 10/35
12-month need for RRT 0.7% 0% 3%
1/145 0/39 1/35

Results: See table 1

259 patients were identified. Patients had an average age of 74. The automated AKI algorithm identified 216 patients
and clinicians identified 43 patients.

40 patients were deemed false AKI. 19 did not meet diagnostic criteria (100% from clinician coding), 18 had IV fluid
related drops in creatinine prior to AKI trigger (100% from AKI algorithm), 1 had sampling error (100% from AKI
algorithm), and 2 showed a progressive CKD (100% from clinician coding).

219 cases of true AKI were analysed: 112 female and 107 male. Patients had an average age of 74.7. The automated AKI
algorithm identified 197 patients and clinicians identified 22 patients.

57 patients (26%) had no 12-month follow up creatinine measurements.

Both patients requiring renal replacement therapies were receiving haemodialysis.

Conclusion: The degree of renal impairment and mortality rate at 1 year is higher in AKI stage 2 and 3 than 1. Need for
chronic dialysis following any stage of AKl is relatively uncommon in the identified population.



False AKl is a common occurrence in both automated and manual AKI diagnostic methods. A combination of automated
and human assessment produces the most accurate diagnostic yeild.
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Introduction: We report the case of a 45 year old, 86kg man, who developed non-oliguric stage 3 acute kidney injury
following commencement on oral Ciprofloxacin.

Objectives: The patient had completed escalated BEACOPP chemotherapy for Hodgkin’s lymphoma 2 weeks earlier, and
was in remission. He had been treated as an inpatient for line sepsis and E. coli bacteraemia with Piperacillin-
Tazobactam. He was discharged to complete a 7 days of Ciprofloxacin 500mg bd. His creatinine at discharge was
59umol/l. His baseline, despite previous admissions with infection and diarrhoea, had never exceeded 63pmol/I.

5 days later, routine blood tests were performed, which demonstrated Cr 521umol/I.

His other medication, which had not changed in over 6 months, included Aciclovir 200mg bd, Co-Trimoxazole 480mg od
and Lansoprazole 30mg od.

There were no features in the history consistent with even a mild pre-renal insult. The patient appeared well, and was
entirely asymptomatic. Examination confirmed euvolaemia and there was no documented absolute, or relative
hypotension.

Methods: Urinalysis was negative for blood, protein and leucocytes. Renal ultrasound was unremarkable.

C3/C4 and a plasma cell dyscrasia screen were normal.

Ciprofloxacin, Aciclovir and Co-Trimoxazole were withdrawn on admission. He received 3| of IV fluid but his creatinine
continued to rise.

A renal biopsy was performed on day 2 of admission. This demonstrated acute tubular necrosis (ATN). No intratubular
crystals were identified with special stains, and there was no interstitial inflammation.

Creatinine peaked at 904umol/l on admission day 5, fell on day 7, and reached baseline (giving eGFR >90
ml/min/1.73m?) by day 20. Dialysis was not required.

We reviewed the literature to clarify the likely diagnosis.

Results: Several drugs, including Aciclovir, Sulfonamides, Indinavir & Methotrexate, are associated with formation of
insoluble crystals in urine. Risk factors include high doses, CKD & hypovolaemia.

Approved orally in 1987 and intravenously in 1991, Ciprofloxacin had been reported to cause crystalluria in animals and
very rarely (1 in 63000 cases) in humans, in whom it was considered an unlikely complication as urine pH >6.8 was
thought to be required for crystal precipitation. Several cases of Ciprofloxacin-associated AKI with crystalluria have
subsequently been reported, most without renal biopsy. Rates of renal recovery were similar to this case.

To our knowledge, acute tubular injury with tubular crystals on biopsy has been reported only once. ATN following high
dose intravenous Aciclovir, without intraluminal crystals or crystalluria, has also been reported once.

This is the first case of isolated ATN with Ciprofloxacin. The mechanism is unclear, but could be mediated by intraluminal
micro-crystals excreted before renal biopsy was performed, or direct tubular injury.

No usual risk factors for crystalluria were present; significance of co-prescription of 3 potentially crystalluric agents is
unknown.

Conclusion: Ciprofloxacin-related acute kidney injury is rare, and may be mediated by crystal nephropathy or acute
tubular necrosis. It can occur at normal drug doses, without pre-existing CKD and without superimposed hypovolaemia.



Disclosure of Interest: None Declared

Keywords: ATN, Drug toxicity



Acute Kidney Injury

P0O-042

What is the cause of death in patients managed in the community with Acute Kidney Injury?

H. Hobbs?, L. Forbes 2, K. Cheema?3, S. Coulton?, C. Farmer "

!Kent Kidney Care Centre, EAST KENT HOSPITALS UNIVERSITY NHS FOUNDATION TRUST, 2Centre for Health Service
Studies, University of Kent, Canterbury, Kent, 3NHS South Central and West Commissioning support unit, Eastleigh,
Hampshire, United Kingdom

Preferred Presentation Method: Oral or Poster

Introduction: It is recognised that a large amount of AKI occurs in the community thus there is a need for measures for
early identification, prevention and management in primary carel. In April 2016 routine reporting of AKI with a serum
creatinine result was rolled out to Primary care with the aim of alerting GPs to assist the delivery of optimum care?. We
have previously described the mortality rate and demonstrated that there is an increased risk of death with AKI
managed entirely in the community?

Objectives: To establish the cause of death in patients who are managed in the community with AKl and whether the
death can be attributed to AKI

Methods: The data was taken from the regional data base, collected over a 6-month period, all patients aged >18 who
had had a serum creatinine requested by a GP in our region over February to August 2009, we identified those who had
died within 30 days of serum creatinine being reported by the laboratory. Cause and place of death was ascertained
using records from the Office for National Statistics by matching NHS number and date of death. Primary cause of death
and underlying secondary cause of death were then categorised using ICD 10 codes.
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Results: 4432 deaths occurred during the study period, 165 (52% male) occurred within 30 days of the serum creatinine
result. 93 patients had AKI. Table 1 shows mean age, number and percentage of deaths within 30 days by stage of AKI.
Cause of death by stage of AKl is shown in Figure 1. None of the patients had AKIl recorded as the primary or underlying
cause of death. Of the 93 patients with AKI, 78 (84%) had a severe chronic illness or were on an end of life pathway
based on cause or place of death; 5 (5%) died in nursing/residential care (mean age 88), suggesting they had been frail;
10 (11%) died in hospital: 5 had been admitted electively for major surgery and 5 died in Accident and Emergency prior
to being admitted acutely with a condition unrelated to AKI.

Conclusion: The results demonstrate that 30 day mortality rate increases with worse AKI stage and 89 % of patients who
died with AKl in the community were frail, had a severe chronic illness, or were on an end of life pathway. The remaining
11% died of an acute event not related to AKI. This suggests that the decisions to manage some people with AKl in the
community are appropriate in our region.
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Introduction: Acute kidney injury (AKI) is defined as a sudden injury of kidneys which results in the loss of renal function
over hours or days, it is a frequent clinical complication and associated with high mortality and morbidity. Renal
ischemia-reperfusion injury or certain drugs like aristolochic acid (AA) and folic acid (FA) can cause AKI, and the
consequences range from ischemia or tubular dysfunction or death. Aristolochic acid (AA) is a chemical component that
was found in aristolochia, it is an effective contraceptive that was commonly used in ancient China. Folic acid (FA), which
is also known as vitamin By, it is essential for numerous functions including DNA synthesis and repair. However,
consumption of either of these, in elevated concentrations may lead to acute kidney injury. We were interested in
establishing a working model which would enable us to examine the processes of damage and repair after exposure to
these nephrotoxins and establish their similarity.

Objectives: We set out to make use of proximal tubule cells (HK2) to test the damage and recovery after treating cells
with folic acid (FA) or aristolochic acid (AA).

Methods: HK2 cells were seeded in 96-well plates and incubated with FA (10 mM, 14 mM, 18 mM and 23 mM)/AA (44
MM, 60 uM, 73 uM, 88 uM and 117 uM) in FBS-free Dulbecco’s Modified Eagle’s Medium (DMEM) for 24h or 48h. Cells
were then allowed to recover in DMEM with 10% FBS for up to 120h. MTT assays were performed and cell viability was
calculated as percentage to non-treated cells.

Results: A dose-dependent decrease on cell viability was observed in both FA and AA treatments after 24h incubation.
Cell viability in AA treated group was significantly decreased (p<0.05) by 25% at 88 uM, and it even dropped to only 50%
after incubated with AA at 117 uM (p<0.01). Similarly, 18mM and 23 mM FA treatment showed significant difference
(p<0.05) to control groups. In addition, a time-dependent decrease on cell viability was observed in both treatments.
Cell viability was significantly decreased (p<0.05) in FA (18mM) treated cells by massively 70% after 48h incubation while
the cell viability in AA treated cells decreased by 40% (88 uM) and 65% (117 uM). During recovery, FA (24h) treated cells
showed no significant difference to controls after up to 48h recovery while AA (24h) treated cells took up to 72h to
recover. On the other hand, Both FA and AA (48h) treated cells showed no significant difference to controls after up to
120h recovery.

Conclusion: HK2 cells were able to respond to injury induced by FA and AA in dose and time dependent pattern, and
HK2 cells were capable to recover after injury, permitting their use for further investigation of relevant mechanisms.
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Introduction: Ischaemia/reperfusion (I/R) is a common cause of acute kidney injury (AKl). Ischaemia can be detrimental
if prolonged; however, cells may adapt to survive. Upon reperfusion, the lethal cell injury normally occurs due to
oxidative stress. Nutritional support is frequently required for patients with AKI and yet to be defined. Recent studies
found that reperfusion at acidic pH or nutrient restriction/deprivation was protective against I/R injury by enhancing cell
resistance to oxidative stress.

Objectives: This paper investigated: i) whether the amino acid supplementation (AAS) may protect against the
immortalized adult human proximal tubular epithelial (HK-2) cells in the presence of H,0, after starvation; and ii) the
nutrient and stress sensing pathways including mammalian target of rapamycin (mTOR) and unfolded protein response
(UPR).

Methods: HK2 cells were grown in media comprised of HBSS, with or without essential amino acid supplement at either
50% or 100% of recommended concentration, penecillin, streptomycin. pH was maintained at either pH7.5 or pH6.8 and
cells were exposed to H202 during restoration of amino acid supply after 12-24hrs restriction.

Results: Our findings showed that nutrient deprivation attenuated HK-2 cell death during oxidative stress by reducing
mTOR activity and increasing chaperone protein Brp78 expression. Furthermore, the replenishment of AAS (pH 7.5)
under oxidative stress caused cell death due to the activation of mTOR with Brp78 expression which failed to alleviate
endoplasmic reticulum stress. Finally, AAS (H 6.4) exacerbated cell death despite mTOR inhibition as it also inhibited
Brp78 expression, subsequently blocking the chance for adaptive UPR activation for HK-2 cell survival.

Conclusion: Exposure to elevated levels of amino acids upon recovery from starvation exacerbates the damage induced
by exposure to oxidative stress. This is worsened in a reduced pH environment.
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Introduction: Acute kidney injury (AKI) is an important clinical condition and prompt identification is likely to improve
outcomes.

The utility of laboratory information management systems (LIMs) may vary depending on IT hardware and availability of
interfaces with other information resources, version-specific performance of complex tasks and with the quality of
demographic and clinical data entered.

Objectives: We sought to compare performance of the national AKl identification algorithm in LIMs and middleware
platforms in a single acute provider

Methods: We compared cases of AKI (all severity) identified by BSUH LIMs (WinPath v5.32 SP28) and the local
middleware software used to make results available to users in primary and secondary care (ICE v5.4.1). Cases were
ascertained for a laboratory serving an 896 bed acute trust and a primary care catchment of approximately 500,000.
Ascertainment was between1/ 04/16 and 31/07/16. The BSUH clinical coding database was interrogated to identify an

AKI diagnosis.
Table:
Total Middleware AKI Total LIMs Isolated Middleware AKI Isolated LIMs AKI
Ascertainment AKI Ascertainment Ascertainment
Ascertainment
AKI 3902 895 2780 410
1
AKI 1024 109 719 60
2
AKI 1248 158 737 64
3
AKI 6173 1162 4236 534
(all)

Results: A total of 7335 AKI warning test results were identified in the review period. Thirty five percent (2565 were)
identified by both LIMs and middleware.

The national AKI algorithm run on the local middleware platform identified 92% of all AKI warning test results.
Middleware AKI warning test results were associated with 1361 BSUH admissions (3.2% of admissions in this 4 month
period). The proportion of admissions associated with an AKI warning test that were coded for AKI (N179 in any position)
increased with increasing severity of maximum AKI warning test result identified during the admission ( AKI 1 30.6 %
AKI2 53.4% AKI 3 59.4%)

Conclusion: Our study identified significant differences in performance when the national AKI algorithm is run in the
local LIMs and the local middleware platform. We speculate that this reflects local mechanisms for record consolidation

and identity resolution.
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Introduction: Acute kidney injury (AKI) diagnosis has increased significantly since the introduction of the national
electronic AKI alert between 2014 and 2015. AKI diagnosis has been automatically added to discharge summaries in
some NHS trusts via their .T. systems. A proportion of these patients have changes in their creatinine not attributable to
renal injury: “False AKI”. This raises an ethical dilemma of providing an inaccurate diagnosis along with the concern it
may cause patients and relatives when they view their discharge summary.

Objectives: To identify and assess whether patients with a peak AKI creatinine less than 100 pmol/L have significant 12-
month mortality and renal dysfunction to justify the label of AKI.

Methods: Patients who were automatically coded as AKI by the national automated AKI algorithm from the first 20 days
of May 2015 with a peak creatinine less than 100 umol/L were included. Case notes and blood tests were reviewed to
identify the probable causes of change in creatinine.

Table: Average creatinine change (umol/L)

Baseline Creatinine Admission Creatinine Peak Creatinine Discharge Creatinine 12 month Creatinine

55 (33-83) 67 (27-99) 77 (52-100) 60 (31-99) 60.4 (28-96)

Results: 50 patients met inclusion criteria: average age 64 (27-90), female 34 and male 16, Stage 1 AKI 44 and Stage 2
AKI 6, average length of stay 16.6 days (0-66), in-hospital AKI 34 and pre-admission AKI 16.

See table for average creatinine changes.

In-hospital mortality occurred in 0 patients. 6 patients (6%) died by 12 month follow up with causes of death including
malignancy, respiratory sepsis, stroke, and hepatic failure.

18 patients (36%) were identified as false AKI. 16 patients (32%) had received preoperative intravenous fluids which
dropped their creatinine significantly so that when fluids were stopped and their creatinine returned to baseline an AKI
was triggered.

32 patients (64%) were identified as true AKI with aetiology being infection or dehydration in the majority of cases.
Conclusion: A significant proportion of AKI diagnosis is triggered by the national AKI algorithm. Patients with a peak AKI
creatinine <100 umol/L are identified as false AKI in over a third of cases. All patients with a peak AKI creatinine <100
pumol/L have similar average creatinine at one year and a low rate of mortality associated with non-renal causes of death
in our population.

We suggest that I.T. systems should not be used to generate an automated AKI diagnosis when the peak AKI creatinine is
<100 umol/L.
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Introduction: Adriamycin (ADR) causes podocyte injury in rodents and is used as a model of focal segmental
glomerulosclerosis. We have previously shown that glomerular filtration is significantly reduced in ADR-dosed mice from
week 2 onwards, which correlates with the extent of glomerular damage®. However, the acute effects of ADR on renal
function have not previously been explored, despite the fact that within 4 days after dosing, the mice display severeill
health, weight loss and highest mortality. Besides the kidney, ADR has adverse effects on many other organs and tissues.
Our aim here was to investigate the effect of ADR on renal function in this acute period in order to elucidate any
association between impaired renal function and general morbidity, and to simultaneously assess the effect of ADR on
heart and liver function.

Objectives: implement a non-invasive imaging strategy to assess renal, liver and cardiac function longitudinally in mice
during the first 4 days following ADR dosing.

Methods: Male Balb/c mice were dosed with 0.9 % saline (control; n=4) or 20 mg/kg ADR (n=6) intraperitoneally. At time
zero, day 1 and 4 following ADR dosing, cardiac function was assessed using high frequency ultrasound, and kidney and
liver function (days 1 and 4) using a novel imaging technology called multispectral optoacoustic tomography (MSOT)?.
Clearance of IRDye 800 carboxylate (exclusively filtered by kidneys) and indocyanine green (ICG) (exclusively eliminated
by the liver) were measured to assess kidney and liver function. Mice were culled on d4 and serum biomarkers of kidney
(blood urea nitrogen; serum creatinine) and liver function (alanine aminotransferase) were quantified.

Results: MSOT assessment of kidney function showed no delay in the renal excretion of IRDye800 on day 1, but by day 4,
a significant delay was observed in ADR-treated mice, indicating severely impaired renal function at this time point.
MSOT assessment of liver function showed a significantly delayed clearance of ICG from the blood of ADR mice on both
days 1 and 4. Assessment of cardiac function using ultrasound indicated that the ejection fraction was not altered at day
1, but was significantly elevated in mice that received ADR by day 4. All serum biomarkers were elevated at day 4.
Conclusion: Renal function was severely impaired in the initial stages following ADR administration, and this was
associated with increased cardiac output. These effects might result from ADR-induced systemic vascular leak?, which
has recently been reported in a mouse ADR model.

References: 1. Scarfe L et al (2015) Measures of kidney function by minimally invasive techniques correlate with
glomerular damage in mice with adriamycin-induced nephropathy. Sci Rep 5:13601

2. Bar-Joseph H et al (2015) Chemotherapy-induced vascular toxicity: real-time in vivo imaging of vessel impairment. J
Vis Exp (95) e51650
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Introduction: Acute kidney injury (AKI) is common, serious and associated with significant mortality. The introduction of
computerised AKI alert based on a algorithmic change in creatinine values (in line with KDIGO definitions) for an
individual over the previous 48 hours, 7 days and 1 year has been advocated as a means to identify individuals with
deteriorating renal function earlier. NHS Grampian is considering introduction of AKl alerts and we wished to explore the
potential difference that an AKl alert might have had on identification of AKI and referral.

Objectives: To study the characteristics of patients, causes of AKI and outcomes in individuals referred to NHS Grampian
renal services for AKI and explore the timing of when potential AKI alerts would have been issued and when patients
were actually referred.

Methods: In Grampian we aim to record all patients referred to renal services (whether phonecall advice or clinical
review) in a single spreadsheet. All patients referred for “AKI” in May 2016 were included in this analysis. Patient notes,
renal management system, patient management system and renal referrals spreadsheet were available for information.
The patient characteristics, timeline of AKI development, date of referral, clinical opinion as to aetiology of AKI, AKIN
category, provision of renal replacement therapy and 90 day mortality were described. The patients’ creatinine results
(which were available to clinicians) and AKI alerts (which weren’t available) were analysed. The AKI alerts were produced
using the Laboratory Information Management System running the “iLab AKI v2.0 build 6” AKI algorithm. The total
number of AKl alerts for the region during the same period was also summarised.

Table:

Results: During the study period, the AKl-alert algorithm generated 1233 AKIN 1, 377 AKIN2 and 581 AKIN3 alerts for
249, 40 and 56 people respectively. During the same time period there were 55 documented referrals for AKI to renal
services. These patients were generally elderly (mean age 67.4 years) and the majority were male( 73%. Of patients who
were referred, those who presented to hospital with AKIN 3 at admission were referred promptly to renal services.
However, patients who had AKI 1 and 2 or developed AKI during admission showed a lag period between 1 to 6 days
between potential alert and referral. The commonest aetiological factor was dehydration (23.6%).Seven (12.7%)
patients received haemodialysis. Ninety-day mortality was 34.5%. There were 5 referrals where they clinically had AKI
but did not generate an AKI alert, explained by the previous episodes of AKI in the last year that lead to a high median
creatinine.

Conclusion: There is a difference in timing between potential AKl alert 1 and 2 and referrals and those with AKI 3 alerts.
Thus, AKI alerts may offer a tool to more prompt identification and management of AKI particularly for current in-
patients. However, clinical vigilance is still required for those at risk of recurrent AKI.
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Introduction: The release of AKl alerts beside creatinine results is a potential means of improving the early recognition
and care of unwell people. However, to ensure clinicians are adequately prepared, an assessment of the burden and
relevance of alerts is necessary.

Objectives: To inform such education and information requirements locally, we audited the volume, location and
outcomes of provisional AKl-alerts in Grampian.

Methods: The English AKI alert (based on KDIGO) algorithm for laboratory information management systems (LIMS), was
piloted in the region, although no AKI alerts were released to clinicians. All creatinine results and alerts are available for
a year from March 2016 but were analysed for a period of 16 weeks (5" March - 25" June 2016). Samples for the very
young (<16), old (>100 years) and visitors to the region were excluded. The number of samples, alerts, people and
locations involved were summarised. The health board supplied outcomes (date of death, dates of admissions and
discharge diagnoses where available) at the 8" July 2016 (to be updated). Seven and 30 day mortality was calculated.

Results: During the first 16 weeks 192536 creatinine results for 92781 adults (45% male, median age 61) out of an
estimated population of ~500,000 were available. Out of ~48,000 creatinine results per month, 929-1109 had AKI 1, 249-
358 AKI 2 and 224-314 for AKI 3. This pertained to an average 375, 89 and 56 individuals having a maximum alert of AKI
1, 2 and 3 per month. However 15-17% of samples had no reference value to determine if AKI had occurred.

103208 (53.6%) creatinine samples came from general practice, which accounted for 18.3%, 7.1% and 5.3% of AKl 1, 2
and 3 alerts in the region. 57444 (29.8%) creatinine samples came from the main hospital in-patients, which accounted
for 63.1%, 75.4% and 75.2% of AKI 1, 2 and 3 alerts in the region. The remainder came from other in-patient, out-patient
and day-case sources.

For individual in-patients, the first AKl-alert occurred in A&E for 14%, the medical admissions unit for 16%, orthopaedics
for 5% the renal ward for 2% and care of the elderly for 6%. Whereas these areas accounted for only 9%, 7%, 3.5%, 2.5%
and 4.4% of all creatinine blood tests. In those with an AKI alert there was a 3% immediate, 13% 7day and 24% 30 day
mortality.

Conclusion: The introduction of e-alerts confirms a large and widespread burden of AKI in hospitals. However, this audit
illustrates that there is a preponderance of AKI, and poor outcomes with AKI in key in-patient locations. These areas
should now perhaps be specifically targeted in patient safety and education initiatives.

Disclosure of Interest: None Declared

Keywords: None



Acute Kidney Injury

PO-050

A Single Tertiary Renal Centre Experience of Acute Interstitial Nephritis
L. Baines?!, A. Brown !, H. Mabillard **

IRenal Services, NHS, Newcastle upon Tyne , United Kingdom

Preferred Presentation Method: Poster

Introduction: The incidence of acute interstitial nephritis (AIN) is up to 10% in published renal biopsy registries.
Previously the most common drug aetiology was beta lactam antibiotics, whereas more recent series report a variety of
drugs, infections and tubule-interstitial nephritis and uveitis syndrome (TINU) as causes. Persistent vigilance is therefore
required to identify new triggers. There is some suggestion that corticosteroid treatment leads to more rapid renal
recovery but timing, dosing and duration of steroid treatment are very variable in reported series.

Objectives: To describe the characteristics and clinical course of all biopsy-proven AIN cases in a tertiary renal centre
over 8 years.

Methods: All biopsy proven diagnoses of ‘Acute interstitial nephritis’ from the last 8 years were identified from
departmental renal biopsy database. Clinical records were extracted from the Trust’s electronic record system. X? testing
was used to test for differences between groups.

Results: AIN was diagnosed in 54 patients, 57% female, 78% aged over 50 years. 24% of patients had classical clinical
symptoms of AIN, 35% had eosinophilia, 37% had bland urinary sediment, and 56% had evidence of tubular dysfunction.
70% had normal sized kidneys on ultrasound.

17% had KDIGO stage 1 AKI, 26% stage 2 AKI and 57% stage 3 AKI. 13% of all patients required dialysis.

Causes of AIN were attributed as follows: ‘unknown’ 6%, NSAIDs 9%, PPIs 39%, antibiotics 26%, TINU 11%, other drugs
9%, infections 6% and sarcoidosis 6%. 89% were treated with oral corticosteroids, with severe steroid side effects in 33%
of these. Only 6% of all patients had full recovery of renal function - 26% developed CKD 4/5 by 1 year and 13% of
patients became HD dependent within 2 years. In patients with PPl-attributed AKI, severity was worse in patients taking
Lansoprazole compared to Omeprazole (p=0.04). AKl severity, presence of eosinophilia and greater renal size did not
relate to likelihood of renal function recovery. Duration of trigger therapy did not relate to AKI severity or recovery in
renal function.

Conclusion: An increasingly diverse aetiology of AIN was seen in our population, who had a high risk of residual CKD
despite corticosteroid treatment in the majority. Given this and the high incidence of severe steroid side effects, we
suggest that the duration, dose and the associated risk: benefit of steroid treatment should be carefully reviewed.
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Introduction: Primary care has a significant role in AKI management: two-thirds of AKI originates in the community and
post-AKI care is important. We aimed to increase awareness and knowledge levels of AKl in primary care via an CCG
wide education programme that included nephrology led case-based discussion (peer review audit) and to evaluate the
programme's acceptability and impact.

Objectives: Primary care has a significant role in AKI management: two-thirds of AKI originates in the community and
post-AKl care is important. We aimed to increase awareness and knowledge levels of AKI in primary care via an CCG
wide education programme that included nephrology led case-based discussion (peer review audit) and to evaluate the
programme’s acceptability and impact.

Methods: Over a 12 month period, peer review audit sessions were delivered at practices to GPs and the primary care
MDT. Peer review audit sessions consisted of a short presentation by a consultant nephrologist followed by discussion of
individual cases. Qualitative feedback was collected from all participants at each peer review session. Web-based, CCG-
wide questionnaires incorporating factual and clinical questions were used to assess baseline and post-intervention
knowledge levels (participation incentivised by a Locally Commissioned Service Framework). Primary care AKI guidelines
were launched and two large group teaching sessions were held. Figure 1. A significant improvement in percentage of
knowledge based questions that were correctly answered in the follow up questionnaire (shown in green) as compared
to baseline (shown in blue).

Image:

%E « _ * gg

éﬁ _E B 5?

§ 20% _- F20% g.
Table: Table 1.
‘ ‘ First Survey ‘Second Survey ‘p value ‘
‘Self—reported confidence in making AKI diagnosis ‘28% ‘59% ‘p<0.001 ‘
‘Attended AKI teaching in last 12 months ‘22% ‘64% ‘p<0.001 ‘
‘Read AKI article in last 12 months ‘59% ‘79% ‘p<0.001 ‘

Results: All 55 practices within the CCG had a least one representative at the large group teaching sessions; 25 practices
participated in peer review audit sessions whilst 28 of the remaining 30 practices performed an internal AKI audit
without consultant nephrologist involvement. 93% of participants (94 responses) found the peer review audit sessions
useful, particularly the presence of nephrologist. 45% of participants were anxious about group discussion of cases,



although 36% thought they were the most useful component of the sessions. Formal presentations were ranked as the
most popular format of receiving education. 996 individuals completed the questionnaires (556 at baseline, 440 at 1yr,
228 participated in both). At baseline 61% were GPs, 27% practice nurses and 8% Advanced Practitioners, with similar
proportions at 1yr. Exposure to AKI teaching, self-reported awareness and confidence levels were higher in the second
guestionnaire and there was a significant improvement in test scores (combination of factual questions and AKI cases),
as shown in figure 1 and table 1

Conclusion: Primary care education can improve knowledge and awareness of AKI. Small group teaching with
involvement of a nephrologist was popular, although there were mixed responses to group discussion of real cases.
These results suggest that there is a need to tailor education styles to individual preferences, and peer review audit may
not be universally acceptable in primary care.
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Objectives: In the management of dialysis anaemia, functional iron deficiency and erythropoietin resistance lead to
reduced efficacy and treatment toxicity, but are difficult to predict, usually being defined only by the response after
treatment. In many dialysis units, ferritin is used to guide treatment choices, but the accuracy of this test, and role of
emerging biomarkers, are unknown.

Methods: Stable haemodialysis patients who became moderately anaemic (Hb 90-104g/I) on routine testing with
unremarkable ferritin (100-800ng/1), were randomly allocated to treatment with either intravenous iron (1g divided over
5 consecutive sessions, IVFE group) or increased erythropoietin (either starting 3000unit/week or median increase 50%,
EPO group). No further treatment was given for 2 months.

Novel and established biomarkers were measured, and baseline characteristics predictive of a response to treatment
were analysed using Fisher's and t-tests with log transformation where appropriate.

Table:

Results: In 194 patients recruited and followed for up to 18 months (2438 patient-months observed), there were 158
anaemia episodes with completed randomisation and follow-up (mean age 63, 72% male). A positive haemoglobin
response (increase by at least 5g/I by 2 months) was observed in 54/76 patients randomised to receive IVFE, and 59/82
patients who received EPO (71.1 vs 72.0%, p=1.0).

In the IVFE group, compared to non-responders, those achieving Hb response had lower hepcidin (101 vs 160ng/ml,
p=0.011), lower mean cell volume (90.4 vs 94.8, p=0.017) and lower reticulocyte Hb (33.8 vs 35.6, p=0.049). In the EPO
group only low CRP was predictive of a positive response (13.4 vs 28.6, p=0.031).

Ferritin was not predictive of response to IVFE or EPO (p=0.75 and 0.22 respectively). Weaker associations with
response, specific for one group only, were found for gender, B12 levels, Hb gradient prior to randomisation, prior EPO
dose and warfarin use.

Conclusion: Ferritin is a poor predictor of treatment response in anaemic dialysis patients. A combination of established
and novel biomarkers, such as hepcidin, could be used to develop an evidence-based protocol for more accurate
treatment of dialysis anaemia. This could lead to improved response rates, with reduced treatment toxicity and reduced
requirement for transfusion.
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Introduction: Intravenous iron dosing in CKD should ideally maximise clinical effectiveness and safety, and cost-
effectiveness.

Objectives: An algorithm to predict changes in haemoglobin (Hb) level and ferritin level may have advantages. The
purpose of this project was to establish such an algorithm.

Methods: 554 patients with CKD stage IlI-V, but not requiring dialysis, were studied. Median age was 64 years; 56.5%
were female; 33.6% were diabetic; 26.2% received ESA (the doses of which remained unchanged during the study). Data
was collected at the time of routine iron administration. Ferrinject was administered in all cases as a single infusion, with
doses between 500mg and 1000mg.

The outcome measures of interest were Hb and ferritin levels 6 weeks following iron dosing. Multivariable analyses were
performed to identify independent predictors of these 6-week measures. Ferritin values followed a skewed distribution;
log2-transformations were applied and the resulting coefficients from the model then anti-logged, and converted into
percentage increases, to simplify their interpretation.

Results: Both Hb and Ferritin levels increased significantly after treatment (110.4 £ 11.9 vs 101.1 + 10.8 g/L, and 428
[IQR: 284 — 587] vs 78 [IQR: 35 — 138) respectively; p<0.001 for both).

Multivariable analysis revealed the following baseline measures were significantly associated with Hb 6-weeks post iron
infusion: baseline Hb (effect: 0.70; 95%Cl: 0.64, 0.76), baseline ferritin (effect: -2.94; 95% Cl: -2.45, -3.44), baseline CRP
(effect: -0.13; 95% Cl: -0.05, -0.21), diabetes (effect: 5.15; 95% Cl: 3.73, 6.57), and ESA therapy (effect: 3.20; 95% ClI:
1.63, 4.78). After accounting for these factors, the iron dose administered (normalised to body weight) was not found to
significantly predict Hb increment (p=0.771).

The following baseline measures were significantly associated with serum Ferritin 6-weeks post iron infusion: baseline
Hb (effect per 10g/L: 8.0%; 95% Cl: 3.9% - 12.3%), baseline ferritin (effect: 37.5%; 95% Cl: 33.4%, 41.7%), age (effect per
decade: 2.7%; 95% Cl: 0.2% - 5.3%), male patient (effect: 11.8%; 95%Cl 3.6% - 19.5%). In addition, increasing dose (per
Kg body weight) was independently associated with 6-week ferritin level (effect: 5.4%; 95% Cl: 3.4% - 7.4%).

Based on these results, the model above was then converted into a formula to predict (and therefore enable the
clinician to ‘target’) 6-week ferritin level. To test the performance of this algorithm, the predicted and actual post-
treatment Ferritin levels were then compared. Although the model explained a moderate amount of the variability in
post-treatment Ferritin (R%: 0.476), the 95% prediction interval (i.e. the margin of error within which 95% of predictions
would fall) was high, equivalent to a +2.6 fold difference. For example, if a six week Ferritin level of 300 was
predicted/targeted, then the actual value would be expected to fall within a range 115 — 780.

Conclusion: 1] This study describes independent predictors of Hb and Ferritin levels in a population receiving bolus iv
iron; 2] it suggests no association between iv iron dose (per Kg) and Hb increment, at least across the dose range used in
standard clinical practice, and that reduced dosing may be just as efficacious, with increased cost-effectiveness and
potentially reduced risk of iron overload; 3] although iv iron dose predicts population-level changes in Ferritin levels, the
accuracy of the algorithm is insufficient to predict response in individual patients.
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Introduction: In the management of dialysis anaemia, functional iron deficiency and erythropoietin resistance lead to
reduced efficacy and treatment toxicity, but are difficult to predict, usually being defined only by the response after
treatment. In many dialysis units, ferritin is used to guide treatment choices, but the accuracy of this test, and role of
emerging biomarkers, are unknown.

Objectives: This study aims to identify accurate predictors of response to iron and erythropoietin in dialysis patients.
Methods: Stable haemodialysis patients who became moderately anaemic (Hb 90-104g/I) on routine testing with
unremarkable ferritin (100-800ng/1), were randomly allocated to treatment with either intravenous iron (1g divided over
5 consecutive sessions, IVFE group) or increased erythropoietin (either starting 3000unit/week or median increase 50%,
EPO group). No further treatment was given for 2 months.

Novel and established biomarkers were measured, and baseline characteristics predictive of a response to treatment
were analysed using Fisher's and t-tests with log transformation where appropriate.

Results: In 194 patients recruited and followed for up to 18 months (2438 patient-months observed), there were 158
anaemia episodes with completed randomisation and follow-up (mean age 63, 72% male). A positive haemoglobin
response (increase by at least 5g/I by 2 months) was observed in 54/76 patients randomised to receive IVFE, and 59/82
patients who received EPO (71.1 vs 72.0%, p=1.0).

In the IVFE group, compared to non-responders, those achieving Hb response had lower hepcidin (101 vs 160ng/ml,
p=0.011), lower mean cell volume (90.4 vs 94.8, p=0.017) and lower reticulocyte Hb (33.8 vs 35.6, p=0.049). In the EPO
group only low CRP was predictive of a positive response (13.4 vs 28.6, p=0.031).

Ferritin was not predictive of response to IVFE or EPO (p=0.75 and 0.22 respectively). Weaker associations with
response, specific for one group only, were found for gender, B12 levels, Hb gradient prior to randomisation, prior EPO
dose and warfarin use.

Conclusion: Ferritin is a poor predictor of treatment response in anaemic dialysis patients. A combination of established
and novel biomarkers, such as hepcidin, could be used to develop an evidence-based protocol for more accurate
treatment of dialysis anaemia. This could lead to improved response rates, with reduced treatment toxicity and reduced
requirement for transfusion.
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Introduction: The cause of Pre-eclampsia (PE) a leading cause of maternal and fetal morbidity and death remains poorly
understood with multiple pathophysiological pathways implicated including immunological and angiogenic system
disturbances. It is hypothesised that PE occurs in 2 stages; a pre-clinical phase defined by a failure of adequate
placentation and a subsequent maternal inflammatory response leading to widespread endothelial dysfunction and
clinical symptoms. Our research team has recently demonstrated in a cross-sectional study that PE at the time of
diagnosis is characterised by an increase in levels of serum free light chain levels (sFLC) independent of kidney function
and to other markers of inflammation compared to healthy 3™ trimester pregnancy. A reduction in IgG (specifically
subclasses 1 and 3), albumin, C4 and an increase in CRP and Beta2 microgblobulin (B2-M) were also demonstrated [1].
Objectives: We aimed to determine whether these immunological abnormalities are present in the pre-clinical p