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Synopsis

	Title of the study:
	Saving Residual Renal Function among Haemodialysis Patients receiving Irbesartan (SAFIR)
ClinicalTrials.Gov ID: NCT00791830

	Investigator(s): 
	Krista Dybtved Kjaergaard, ccordinating investigator

Dept. of Renal Medicine, Aarhus University Hospital, Skejby

Brendstrupgaardsvej 100, 8200 Aarhus N, Denmark

	Study center(s):
	Six centers in Denmark

	Publications (reference): 
	Peters CD, Kjaergaard KD, Jespersen B, Christensen KL, Jensen JD. Renal and cardiovascular effects of irbesartan in dialysis patients – a randomized controlled trial protocol (SAFIR study). Dan Med J. 2013;60(4):A4602.
Peters CD, Kjaergaard, KD, Jensen JD, Christensen KL, Strandhave C, Tietze IN, Novosel MK, Bibby BM, Jensen LT, Sloth E, Jespersen B. Effects of angiotensin II blockade on intermediate cardiovascular endpoints in hemodialysis patients: A randomized double-blind placebo-controlled one-year intervention trial (SAFIR study). Accepted for publication in Kidney International February 2014.

	Study period:

Date first patient enrolled:
07-Apr-2009
Date last patient completed:
18-Dec-2012
	Phase of development: 


Phase III study


	Objectives: 
	1) Treatment with the angiotensin II receptor blocker (ARB) irbesartan preserves renal function in hemodialysis (HD) patients.

2) Irbesartan treatment can preserve or improve cardiovascular (CV) function measured by echocardiography and applanation tonometry. Irbesartan treatment leads to difference in number of serious cardiovascular events and death (composite endpoint) and prolongs time in HD before development of complete anuria (<100 mL/24h). Irbesartan-treated patients have a better quality of life compared to placebo-treated patients measured with the questionnaire KDQOL-SF (secondary endpoints).

	Methodology: 
	A multicenter randomized placebo-controlled double-blinded trial initiated by the investigators with one-year follow-up.

	Number of patients:
	Planned: 80
	Randomized: 82
	Treated: 82

	Evaluated: 
	82
	Safety: No safety concern DOCPROPERTY "effPharms"  \* FirstCap 
	

	Diagnosis and criteria for inclusion: 
	Inclusion criteria were reasonably good general condition, diuresis at last measurement > 300 mL/24h, HD treatment (and not transfered to peritoneal dialysis (PD) or regained renal function), HD vintage < 1 year and age above 18 years. Exclusion criteria were death, HD treatment after transplantation, transplantation planned in the near future, transfer to other hospitals, allergy to angiotensin converting enzyme inhibitor (ACEi)/ARB, predialytic systolic blood pressure (BP) < 110 mmHg, and myocardial infarction the last three months. After inclusion and before randomization, urine volume was measured and had to be > 300 mL/24h and left ventricular ejection fraction > 30% on echocardiography. Failing in one or both of these parameters led to exclusion.

	Investigational product:
	Irbesartan

	Dose:
	150 mg

	Administration:
	Oral

	Batch number(s):
	Delivered in two shipments directly to The Hospital Pharmacy at Arhus University Hospital, Aarhus, Denmark

	Duration of treatment: 150 mg daily for 2 weeks, then 300 mg daily until last visit after approx 1 year
	Duration of observation: 1 year and 1 month after discontinuation of project medication

	Reference therapy:
	Placebo

	Dose:
	1 or 2 tablets 

	Administration:
	Oral

	Batch number(s):
	Delivered in two shipments directly to The Hospital Pharmacy at Arhus University Hospital, Aarhus, Denmark

	Criteria for evaluation:
	The current report is an abbreviated report, and as such, only the safety results are being presented in full. The following safety criteria were evaluated, and analyzed using descriptive statistics; adverse and serious adverse events.

	Statistical methods: 
	Results are presented as numbers for categorical variables and mean ± standard deviation (SD) for continuous normal distributed variables. Normality was checked with QQ-plots and equal variances between groups were analyzed with F-tests. For comparison between groups at baseline, Students t-test was used for normal distributed data and Wilcoxon ranksum test for skewed data. Binary outcomes were analyzed by Chi-squared test.

Glomerular filtration rate (GFR), urine volume, predialytic weight, ultrafiltration, and biochemistry including renin-angiotensin-aldosterone system (RAAS)-hormone levels were analyzed using a repeated measurement ANOVA with treatment, time, and the interaction between the two as fixed effects based on not only complete cases but allowing for dropouts and missing values. Unless otherwise stated, post-hoc t-tests based on the mixed-effect model were used to assess within-group development over time and between-group differences at each visit. Results were then presented as the estimated mean difference with confidence interval. Changes within and between groups in HD-time and additional antihypertensive drugs were assessed by Student’s paired and unpaired t-test, respectively, whereas Wilcoxon ranksum test and Wilcoxon signed-rank test were used for hydration status assessment.

When mean values were compared, variation was expressed as standard error of the mean (SE).

Data were analyzed using Stata/IC 12.1 (StataCorp LP, TX 77845, USA) apart from time to anuria, which was analyzed using the statistical package R 3.0.2 due to interval-censored data.

Intention to treat analyses were performed, and P < 0.05 was considered significant.

	Summary:
	No differences were found in number or distribution of adverse and serious adverse effects, apart from two cases of project medication-associated diarrhea in the irbesartan-treated group.

Of the 82 patients randomized (placebo n=41/irbesartan n=41), 56 completed one year of treatment. The groups were comparable at baseline (means): males 26/30, age 62/61 years, HD vintage 137/148 days (medians), HD time 10/11 hours/week, urine volume 1.19/1.26 L/24h (medians), GFR 4.8/5.7 mL/min/1.73m2. The target BP level was reached in both groups and BP did not differ significantly between groups over time. GFR declined by 1.7 (1.2 to 2.3) (mean (95% CI)) mL/min/1.73m2/year in the placebo group and by 1.8 (1.1 to 2.4) mL/min/1.73m2/year in the irbesartan-treated group. Mean difference (baseline-12 months) between groups was -0.0 (-0.8 to 0.8). In each group, four patients became anuric.
No significant differences were detected regarding secondary endpoints.

	Conclusions: 
	Irbesartan was safe to use in the study population. The SAFIR study found no evidence of beneficial effects of irbesartan treatment compared to placebo on the decline in GFR, urine volume, albuminuria, or intermediate CV endpoints after one-year follow-up in incident HD patients with systolic BP aimed at 140 mmHg.

	Date of report:
	17-Feb-2014
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1 List of abbreviations and definition of terms

	Abbreviation
	Definition

	
	

	ACEi
	Angiotensin Converting Enzyme inhibitor

	AE(s)
	Adverse Event(s)

	ARB
	Angiotensin II Receptor Blocker

	BP
	Blood Pressure

	CV
	Cardiovascular

	GCP
	Good Clinical Practice

	GFR
	Glomerular filtration rate

	HD
	Hemodialysis

	KDQoL-SF
	Kidney Disease Quallity of Life – Short Form

	PD
	Peritoneal Dialysis

	RAAS
	Renin-Angiotensin-Aldosterone System

	SD
	Standard Deviation

	SAE(s)
	Serious Adverse Event(s)

	
	


2 Ethical considerations

The protocol and its amendments were submitted to The Central Denmark Region Committees on Biomedical Research Ethics, the Danish Health and Medicines Authority, and the Danish Data Protection Agency, and approved by all three organizations, the appropriate ethical review process as described in the protocol, Appendix 14.1.1.
All patients provided written informed consent. The study was conducted in accordance with good clinical practice (GCP) and the ethical standards described in the Helsinki Declaration. A local independent GCP unit monitored all sites.
3 Investigators and study administrative structure

Study committee:

Christian Daugaard Peters, MD, PhD

Jens Dam Jensen, MD, PhD, consultant, associate professor at Aarhus University

Bente Jespersen, MD, DrMedSci, professor at Aarhus University

Krista Dybtved Kjaergaard, MD, PhD

Coordinating investigator:

Krista Dybtved Kjaergaard, MD, PhD

Six centers involved
Skejby:

Principal investigator: Christian Daugaard Peters, MD, PhD. Two project nurses and a research lab.

Randers:

Principal investigator: Krista Dybtved Kjaergaard, MD, PhD. Two project nurses.

Investigator: Jens Dam Jensen, MD, PhD

Horsens:

Principal investigator: Krista Dybtved Kjaergaard, MD, PhD. Two-three project nurses.

Investigator: Jens Kristian Madsen, MD, PhD

Viborg:

Principal investigator: Ida Noergaard Tietze, MD, PhD. Three project nurses.

Aalborg:

Principal investigator: Charlotte Strandhave, MD, PhD. One project nurse and one research lab technician.

Investigators: Kathrine Skaaning Laursen, MD, and Birgitte Bang Pedersen, MD, PhD

Fredericia:

Principal investigator: Marija Kristina Novosel, MD. Two project nurses.

4 Introduction

A full introduction to the study is provided in the protocol, Appendix 14.1.1.
All-cause mortality among dialysis patients is 6.7 – 8.5 times higher than in the general population in the United States 


(1) ADDIN EN.CITE . In observational studies in primarily Caucasian dialysis patients, full loss of glomerular filtration rate (GFR) is associated with increased mortality 


(2, 3) ADDIN EN.CITE . Even small values of GFR are important, and an increase in renal urea clearance (Kt/Vurea) of 1/week was associated with a relative risk of death = 0.44 in hemodialysis (HD) patients (4).
Preserved renal function offers the HD patient several advantages. Apart from a lower dialysis dose and a more liberal fluid intake, less ultrafiltration requirement leads to smaller changes in fluid homeostasis and a lower risk of hypotensive episodes. Furthermore, middle- and large-sized uremic toxins are better cleared and the endogenous production of erythropoietin is maintained to some degree (5).
Among Asian peritoneal dialysis (PD) patients, two randomized studies demonstrated that GFR is preserved by both angiotensin converting enzyme inhibitor (ACEi) and angiotensin II receptor blocker (ARB) treatment 


(6, 7) ADDIN EN.CITE . In HD patients, observational studies indicate that blockade of the renin-angiotensin-aldosterone system (RAAS) may preserve GFR 
 ADDIN EN.CITE 
(8, 9)
, but no randomized controlled trials have to our knowledge been published.

5 Study objectives

The objectives from the approved protocol version 9:

1) Treatment with the angiotensin II receptor blocker (ARB) irbesartan preserves renal function in hemodialysis (HD) patients.

2) Irbesartan treatment can preserve or improve cardiovascular (CV) function measured by echocardiography and applanation tonometry. Irbesartan treatment leads to difference in number of serious cardiovascular events and death (composite endpoint) and prolongs time in HD before development of complete anuria (<100 mL/24h). Irbesartan-treated patients have a better quality of life compared to placebo-treated patients measured with the questionnaire KDQOL-SF (secondary endpoints).
A substudy was performed along with the main study, and as described in a protocol article the objectives were changed to (10):

Irbesartan treatment in newly started HD patients leads to:

– a slower decline of RRF

– a stabilization or regression of cardiac hypertrophy

– a decrease in arterial stiffness

– an improvement in intradialytic haemodynamics.
6 Investigational plan

6.1 Description of overall study design and plan

A multicenter randomized placebo-controlled double-blinded trial initiated by the investigators with one-year follow-up conducted April 2009 – December 2012. Patients were recruited from six HD centers in Denmark.
6.2 Definition and timing of assessments

Patients were monitored closely as shown in the table below, published in the protocol article (10).
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6.3 Changes in the conduct of the study or planned analyses

Inclusion criteria were changed from a GFR measurement to a urine volume measurement, as a high percentage of eligible patients were excluded. Moreover, the study period was extended.

7 Study patients
7.1 Disposition of patients
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* Other reasons for exclusion (n = 49) consisted of hemodialysis treatment after kidney transplantation (n = 14), planned kidney transplantation (n = 10), systolic blood pressure < 110 mmHg (n = 4), calcineurin inhibitor treatment (n = 2), allergy to angiotensin converting enzyme inhibitor (n = 1), myocardial infarction within the last three months (n = 1), home hemodialysis (n = 1), included in other research project (n = 1), renal artery stenosis (n = 1), and unknown (n = 14).

Exclusions after inclusion and before randomization (n = 22) were due to loss of renal function (n = 7), cardiac ejection fraction < 30% (n = 2), patient withdrawal (n = 4), not receiving hemodialysis treatment anymore (n = 3), allergy to angiotensin converting enzyme inhibitor (n = 1), not able to perform urine collection (n = 1), participation in another research project (n = 1), poor general condition (n = 1), death (n = 1), and kidney transplantation (n = 1).

** consent withdrawal (n = 3) and lack of adherence to treatment (n = 2).

*** consent withdrawal (n = 4), diarrhea (n = 2), change to peritoneal dialysis (n = 1), hypotension (n = 1), myocardial infarction (n = 1), poor general condition (n = 1), and lack of adherence to treatment (n = 1).

8  DOCPROPERTY "effPharms"  \* FirstCap evaluation

8.1  DOCPROPERTY "effPharms"  \* FirstCap results

Statistical methods

Results are presented as numbers for categorical variables and mean ± SD for continuous normal distributed variables. Normality was checked with QQ-plots and equal variances between groups were analyzed with F-tests. For comparison between groups at baseline, Students t-test was used for normal distributed data and Wilcoxon ranksum test for skewed data. Binary outcomes were analyzed by Chi-squared test.

GFR, urine volume, predialytic weight, ultrafiltration, and biochemistry including RAAS-hormone levels were analyzed using a repeated measurement ANOVA with treatment, time, and the interaction between the two as fixed effects based on not only complete cases but allowing for dropouts and missing values. We tested (placebo versus irbesartan-treated): 1) hypothesis of parallel curves (H1) - P <0.05 was interpreted as significant difference over time between groups, 2) hypothesis of equal development over time (placebo versus irbesartan-treated) (H2), and 3) hypothesis of no development over time (placebo versus irbesartan-treated) (H3).

Unless otherwise stated, post-hoc t-tests based on the mixed-effect model were used to assess within-group development over time and between-group differences at each visit. Results were then presented as the estimated mean difference with confidence interval. Changes within and between groups in HD-time and additional BP-drugs were assessed by Student’s paired and unpaired t-test, respectively, whereas Wilcoxon ranksum test and Wilcoxon signed-rank test were used for hydration status assessment.

When mean values were compared, variation was expressed as standard error of the mean (SE).

Data were analyzed using Stata/IC 12.1 (StataCorp LP, TX 77845, USA) apart from time to anuria, which was analyzed using the statistical package R 3.0.2 due to interval-censored data.

Intention to treat analyses were performed, and P <0.05 was considered significant.
Statistics regarding the endpoints studied:
	
	H1
	H2
	H3

	Residual renal function
	
	
	

	
	GFR
	0.417
	0.188
	<0.001

	
	Urine volume
	0.179
	0.278
	<0.001

	
	Albuminuria
	0.551
	0.059
	0.001

	Brachial BPs and HD data
	
	
	

	 
	PreHD systolic BP
	0.051
	0.418
	0.005

	 
	PreHD diastolic BP
	0.536
	0.274
	0.009

	 
	PreHD pulse pressure
	0.048
	0.077a
	0.027b

	 
	PreHD heart rate
	0.136
	0.743
	0.525

	 
	PreHD weight
	0.083
	0.378
	0.674

	 
	PostHD systolic BP
	0.219
	0.708
	0.448

	 
	PostHD systolic BP
	0.470
	0.936
	0.232

	 
	PostHD heart rate
	0.031
	0.045a
	0.174b

	 
	Ultrafiltration
	0.142
	0.307
	0.062

	 
	Urine output
	0.179
	0.278
	<0.001

	Pulse wave data
	
	
	

	 
	Central Systolic BP
	0.102
	0.202
	0.004

	 
	Central Diastolic BP
	0.240
	0.707
	0.009

	 
	Central PP
	0.088
	0.099
	0.238

	 
	AIx
	0.120
	0.090
	0.103

	 
	AIx@HR75
	0.401
	0.473
	0.085

	 
	TR
	0.654
	0.992
	0.031

	 
	ED
	0.258
	0.890
	0.702

	 
	ED-index
	0.136
	0.293
	0.780

	 
	SEVR
	0.202
	0.654
	0.577

	 
	PP-amp. ratio
	0.022
	0.038a
	0.045b

	 
	PWV
	0.636
	0.627
	0.415

	 
	PWV_SD
	0.572
	0.490
	0.516

	Blood samples
	
	
	

	 
	log(NT-proBNP)
	0.093
	0.577
	0.011

	 
	log(Adrenaline)
	0.574
	0.625
	0.407

	 
	log(Noradrenaline)
	0.498
	0.005*
	0.001c

	 
	log(Angiotensin II)
	<0.001
	<0.001a
	<0.001b

	 
	Hemoglobin
	0.267
	0.536
	0.001

	HRV-data
	
	
	

	 
	log(Mean N-N)
	0.373
	0.831
	0.379

	 
	log(SDNN)
	0.669
	0.205
	0.655

	 
	log(rmssd)
	0.249
	0.290
	0.900

	 
	log(pnn50+1)
	0.894
	0.250
	0.626

	 
	log(Total power)
	0.654
	0.595
	0.506

	 
	log(HF-power)
	0.250
	0.688
	0.810

	 
	log(LF-Power)
	0.428
	0.296
	0.861

	 
	log(LF/HF ratio)
	0.456
	0.256
	0.189

	 
	log(Valsalva ratio)
	0.938
	0.415
	0.030

	 
	log(Stand ratio)
	0.227
	0.718
	0.212


H1: hypothesis of parallel curves, interpreted as no difference in development over time between the two groups.

H2: hypothesis of equal level, interpreted as no difference in actual values between the two groups.

H3: hypothesis of no development over time, interpreted as the actual levels were the same at the end of the study and at baseline.

a) Model 1 (different development over time) vs. Model 3 (equal levels)
b) Model 1 (different development over time) vs. Model 4 (no development over time)
c) Model 2 (parallel curves) vs. Model 4 (no development over time)
*) Model 2:  Parallel curves with mean ratio (Placebo/ARB): 1.3(1.1-1.5); P = 0.002

HD: Hemodialysis; Aix: Augmentation index; AIX@HR75: Augmentation index normalized to a heart rate of 75; TR: Time to reflection; ED: Ejection duration = the duration of left ventricular systolic ejection (systolic time interval in milliseconds); ED index: Ejection duration index = ED/Time; Time: duration of systole and diastole; SEVR: Subendocardial viability index (Buckberg ratio); PP-amp. ratio: Pulse pressure (PP) amplification ratio=Brachial PP/Central PP; PWV: Pulse wave velocity based on direct distance; PWV_SD: Pulse wave velocity based on subtracted distance; NT-proBNP: N-terminal prohormone of brain natriuretic peptide; Mean N-N: Normal to normal interval = mean interval between adjacent QRS complexes; SDNN: The standard deviation of the N-N interval; rmssd: The square root of the mean squared differences of successive N-N intervals; pnn50: The proportion of N-N intervals having a difference of >50 ms; Total power: Variance of all N-N intervals; HF-power: High frequency power; LF-power: Low frequency power. 
9 Safety evaluation

9.1 Extent of exposure

Patients were exposed to irbesartan 150-300 mg daily or placebo 1-2 tablets daily for up to one year.

9.2 Safety population demographics

Population demographics at baseline:
	
	Placebo

(n=41)
	Irbesartan

(n=41)

	Age (years)
	62±14
	61±16

	Female, n (%)
	15 (37)
	11 (27)

	Body weight (kg)
	81±17
	79±17

	Body mass index (kg/m2)
	28±5
	26±5

	Systolic blood pressure (mmHg)
	145±19
	148±21

	Diastolic blood pressure (mmHg)
	73±12
	76±13

	Smoking, n (%)
	11 (27)
	14 (34)

	Diabetes. n (%)
	12 (29)
	13 (32)

	Cardiovascular disease, n (%)
	17 (41)
	15 (37)

	Primary renal disease, n (%)
	
	

	Diabetic nephropathy
	10 (24)
	9 (22)

	Glomerulonephritis
	4 (10)
	6 (15)

	Hypertensive renal disease
	7 (17)
	6 (15)

	Polycystic kidney disease
	6 (15)
	2 (5)

	Pyelonephritis
	2 (5)
	2 (5)

	Previous renal transplantation
	0 (0)
	4 (10)

	Other
	5 (12)
	7 (17)

	Unknown
	7 (17)
	5 (12)

	Medications
	
	

	Pre-trial RAAS-blockade, n (%)
	14 (34)
	22 (54)

	Antihypertensive agents (defined daily doses)
	1.8±1.2
	1.8±1.2

	Loop diuretics (defined daily doses)
	6.3 (10.0 to 40.0)
	12.5 (10.0 to 50.0)

	Statin, n (%)
	21 (51)
	15 (37)

	Aspirin, n (%)
	21 (51)
	16 (39)

	Erythropoiesis-stimulating agent, n (%)
	40 (98)
	38 (93)

	Alfacalcidol, n (%)
	22 (54)
	19 (46)

	Calcium acetate, n (%)
	18 (44)
	20 (49)

	Lanthanum, n (%)
	4 (10)
	2 (5)

	Sevelamer, n (%)
	9 (22)
	9 (22)

	Residual renal function
	
	

	GFRa (mL/min/1.73m2)
	4.8±2.3
	5.7±3.3

	Urine volumeb (L/24h)
	1.19 (0.16 to 2.72)
	1.26 (0.27 to 3.19)

	Hemodialysis parameters
	
	

	Time on hemodialysis (days)
	137 (53 to 431)
	148 (54 to 400)

	Access: fistula/central catheter, n (%)
	36 (88) / 5 (12)
	32 (78) / 9 (22)

	Hemodialysis modality (HD/HDF), n (%)
	38 (93) / 3 (7)
	40 (98) / 1 (2)

	Filter (low flux/high flux), n (%)
	22 (54) / 19 (46)
	20 (49) / 21 (51)

	Dialysate calcium concentration (mg/dL)
	5 (5 to 7)
	5 (4 to 7)

	Frequency (times/week)
	3 (2 to 3)
	3 (2 to 4)

	Time (h/week)
	10±2
	11±3

	Ultrafiltration (L)
	1.30 (0.00 to 4.30)
	0.55 (0.00 to 3.80)

	Dry-weight (kg)
	79±16
	78±17

	Urea reduction ratio (%)
	64±8
	62±9

	Blood samples
	
	

	Albumin (g/dL)
	3.8±0.4
	3.8±0.3

	Hemoglobin (g/dL)
	10.9±1.5
	11.1±1.3

	Potassium (mEq/L)
	4.3±0.7
	4.2±0.5

	Calcium ion (mEq/L)
	2.4±0.1
	2.4±0.2

	Phosphate (mg/dL)
	3.2±0.8
	3.2±0.8

	Parathyroid hormone (pg/mL)
	117 (12 to 1286)
	168 (16 to 516)

	C-reactive protein
	
	

	Urine albumin (mg/24h)
	550 (50 to 5150)
	735 (20 to 5420)

	
	
	

	a) n = 36 in the placebo group
	
	

	b) n = 39 in the placebo group

	
	


9.3 Adverse events

Adverse events were registered at each study visit corresponding to at least once monthly.
9.3.1 Brief summary of adverse events

HD populations have a considerable amount of adverse events (AEs) and serious adverse events (SAEs) due to profound comorbidity. No differences between groups could be detected in the SAFIR study, see table below:

	
	Placebo (n=41)
	Irbesartan  (n=41)
	P

	Serious adverse events (total number) = hospital admissions
	75 (58)
	54 (42)
	0.3

	    Patients with at least 1 SAE
	29 (52)
	27 (48)
	0.6

	    Death
	3 (100)
	0 (0)
	0.09

	    Infection
	23 (50)
	23 (50)
	0.9

	    Cardiovascular events
	18 (56)
	14 (44)
	0.9

	    Low blood pressure
	0 (0)
	3 (100)
	0.07

	    High blood pressure
	3 (60)
	2 (40)
	0.7

	Adverse events (total number)
	558 (50)
	563 (50)
	0.8

	    Hyperkalemia
	5 (38)
	8 (62)
	0.4

	    Low blood pressure
	7 (44)
	9 (56)
	0.6

	    High blood pressure
	8 (53)
	7 (47)
	0.8

	    Cardiopulmonary symptoms
	29 (52)
	27 (48)
	0.6

	    Headache
	7 (41)
	10 (59)
	0.4

	    Dizziness
	15 (52)
	14 (48)
	0.8

	    Gastro-intestinal symptoms
	25 (57)
	19 (43)
	0.2

	Intradialytic hypotension (total number)
	22 (47)
	25 (53)
	0.7


9.4 Deaths, serious adverse events, and other significant adverse events

9.4.1 Deaths

The total number of deaths was three. All three occurred in the placebo-treated group. One died of lung oedema outside the hospital, one died after cardiac surgery, and one died during change of a dialysis catheter. None of them was regarded as caused by the project medication.
9.4.2 Serious adverse events

See table in 9.3.1.
9.4.3 Adverse events leading to withdrawal and other significant adverse events

Adverse events leading to withdrawal of study treatment

Two patients suffered from diarrhea beginning shortly after prescription of project medication. The feces normalized, when the patients stopped taking project medication. As a relapse of the diarrhea was seen after restarting project medication, these two patients were then withdrawn.

One patient had persistent low BP with dizziness and nausea, which remitted at discontinuation and relapsed after starting medication again.
Other significant adverse events

See table in 9.3.1.
9.5 Clinical laboratory evaluations

9.5.1 Laboratory value over time

Renin, angiotensin II, and aldosterone levels in plasma did not differ significantly at baseline between groups (P = 0.4, P = 0.3, and P = 0.5, respectively). Group levels developed significantly differently over time (all P ≤ 0.001; Figure 4). As expected, group levels differed as renin and angiotensin II levels increased and aldosterone level decreased in the irbesartan-treated group.

Blood hemoglobin, plasma levels of albumin, potassium, calcium-ion, phosphate, parathyroid hormone, and albuminuria were measured at each visit. No significant differences between groups over time were detected (P = 0.08 for calcium-ion, P ≥ 0.2 for the other parameters).

Individual patient changes in laboratory values

HD patients experience many changes in laboratory values over time – most of these are due to the HD treatment itself and the related comorbidity and will not be discussed further here.

9.5.2 Individual clinically relevant abnormalities in laboratory values

The risk of hyperkalemia in HD patients treated with an ACEi or an ARB has been debated and is feared by some clinicians. However, a study in HD patients showed that hyperkaliemia is not a problem, which is corroborated by this study, see table in 9.3.1.

9.6 Vital signs, physical findings, and other safety observations

Looking at differences over time between the two treatment groups, no differences could be detected regarding BP, hydration status, weight, use of antihypertensive medication, diuretics, HD time, or HD ultrafiltration.
From a clinical experience, patients being relatively dehydrated responded with a more pronounced reduction in BP than patients with normal hydration or overhydration (not statistically tested).
9.7 Safety conclusions

Irbesartan could be safely used in HD patients starting with a dose of 150 mg daily. Most patients tolerated the medication very well, even though the starting dose was 150 mg daily in all patients.

10 Discussion and overall conclusions

Looking at the long-term effects, the GFR decline rates were virtually identical in the placebo group and the irbesartan-treated group. Also regarding development in urine volume and albuminuria, the fixed-effect models predicted no significant differences between groups over time. However, although statistically non-significant, the decline in urine volume was approximately 200 mL/year less in the irbesartan-treated group, which may contribute to a longer dialysis vintage with some urine output. Based on the SAFIR study, the favorable effect of RAAS-blockade on albuminuria seen in patients with diabetes or renal disease may not apply to HD patients; probably due to advanced renal disease leaving no possibility to modify the glomerular filtration pressure. This finding is in line with two randomized PD studies, which could not detect beneficial effect of RAAS-blockade on albuminuria, either 


(6, 7) ADDIN EN.CITE . Exposure to radiocontrast media was evenly distributed in the two groups and no obvious side effects were observed.

As previously observed, we found that hyperkalemia was not more frequent in HD patients treated with a RAAS-blocking agent 
 ADDIN EN.CITE 
(11)
. In an audit from dialysis centres in Great London, intradialytic hypotension requiring intravenous fluid resuscitation occurred in 4–13% of dialysis sessions. Neither attainment of a predialytic systolic BP target of 140 mmHg nor use of RAAS-blocking agents were associated with an increased frequency of intradialytic hypotension (12). The predialytic BP target was reached in the SAFIR study with a symptomatic intradialytic hypotension rate <1 % and no difference between treatment groups. Other adverse events as well as serious adverse events were evenly distributed between the placebo and the irbesartan-treated group. Hence, it appears safe to use irbesartan in HD patients.

GFR decline rates and mortality rates in the SAFIR study were much lower than expected. This indicates a selection bias; only the healthiest patients were willing to participate. Moreover, 21% of the included patients were excluded before baseline. The results may therefore not be applicable to patients with a longer HD vintage. In addition, a longer follow-up period may reveal benefits not seen after one year of irbesartan treatment.

In conclusion, at equal BP levels, we found no evidence of beneficial effects of irbesartan treatment compared to placebo on the decline in GFR, urine volume, and albuminuria after one-year follow-up in incident HD patients. Irbesartan was safe to use in the study population.
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12 Appendices

All material listed here is available on request:

	Study information

	Protocol and protocol amendments

	Sample case report form(s) 

	Independent Ethics Committees/Institutional review Boards, representative patient information, and sample consent forms
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	Randomization and treatment codes

	Audit Certificate

	Publications based on the study

	Important publications referenced

	Summary tabulations and selected patient listings
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	Individual patient
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