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Background: The Predialysis Survey on Anemia Management was designed to assess the care given to predialysis patients within 3 months of the start of hemodialysis or peritoneal dialysis (PD) therapy. In this presentation, we focus on demographic data and patient referral practices of patients who enter kidney centers. Methods: We conducted a retrospective chart review of patients who had started hemodialysis or PD therapy between August 1999 and April 2000. All patients (age, 16 to 99 years) who entered 1 of the 779 centers in 21 European countries, Israel, or South Africa were included, except those for whom dialysis therapy was only started during an acute episode. Demographic characteristics, referral to kidney centers, comorbidities, drug treatments, major clinical events, and use of epoetin were documented. Results: Mean creatinine clearance rate at the first visit to the kidney center was 18.2 mL/min (0.303 mL/s). Of all patients, greater than 35% had a creatinine clearance less than 10.0 mL/min (<0.167 mL/s) at their first visit. Overall, 87% of patients were initiated on hemodialysis therapy, and 13% were started on PD therapy. PD was used more often the longer a patient was under the care of a nephrologist. Of 4,333 new dialysis patients, 68% had a hemoglobin concentration of 11.0 g/dL or less (≤110 g/L) at the first visit. Conclusion: The majority of patients in the survey had been under the care of a nephrologist for more than 12 months before the start of dialysis therapy. Nevertheless, most of these patients were anemic, and only a minority were on epoetin treatment. Am J Kidney Dis 41:49-61. © 2003 by the National Kidney Foundation, Inc.
The National Kidney Foundation-Kidney Disease Outcomes Quality Initiative guidelines [1] state that the target range for hemoglobin (Hb) level for recombinant human erythropoietin (epoetin) treatment should be 11 to 12 g/dL (110 to 120 g/L; hematocrit, 33% to 36%). The European Best Practice Guidelines[2] recommend that 85% of patients with chronic renal failure have a mean or median Hb concentration for the total patient population of 12 to 12.5 g/dL (120 to 125 g/L) to obtain an Hb level greater than 11 g/dL (>110 g/L). Dialysis patients often have a markedly low Hb concentration. For these patients, an increase in Hb level may mean improvement in quality of life[3] [4] and a reduction in hospitalization,[5] morbidity,[6] and mortality.[7] 

Despite these recommendations and benefits, the European Survey on Anemia Management showed that mean Hb concentration at the start of epoetin treatment for the entire sample of 13,121 hemodialysis and 1,406 peritoneal dialysis (PD) patients was only 8.7 g/dL (87 g/L).[8] 

Predialysis patient characteristics and care include not only renal anemia, but also alterations in calcium, phosphorous, and vitamin D metabolism, resulting in secondary hyperparathyroidism, hypertension, dyslipidemia, abnormalities in carbohydrate metabolism, sexual dysfunction, chronic inflammation, and/or malnutrition. Accelerated arteriosclerosis caused by classic and nonclassic risk factors contributes to a series of comorbidities also related to the underlying kidney disease and/or age of the patient.

To evaluate predialysis patient care, including the management of anemia and referral patterns, the Predialysis Survey on Anemia Management (PRESAM) was initiated using a retrospective chart review of 4,333 new dialysis patients from 23 countries. This report focuses on the evaluation of referral patterns and patient characteristics in the period just before the initiation of dialysis therapy. An in-depth description of anemia management in this sample of patients is presented elsewhere.[9] 

Methods

Study design
PRESAM used a retrospective chart review to evaluate predialysis care, including the management of anemia and referral patterns in patients with chronic kidney disease, during the year before the start of dialysis treatment. A total of 779 kidney centers in 23 countries participated in the survey. Inclusion criteria specified the enrollment of all patients aged 16 to 99 years who were started on hemodialysis or PD therapy in a participating dialysis center between August 1, 1999, and April 6, 2000. Because this anonymized epidemiological survey did not require deviation from routine medical practice, institutional review board approval was either waived or expedited in participating institutions, and informed consent was not required.

Sample
The survey included patients from 21 European countries, as well as from Israel and South Africa (Table 1). 

	Table 1. Survey Sample Size by Country and Region

	
	Sample Size
	No. of Participating Centers

	Western Europe
	
	

	   Austria
	182
	31

	   Belgium
	158
	13

	   Denmark
	70
	8

	   Finland
	58
	4

	   France
	432
	156

	   Greece
	129
	42

	   Italy
	360
	80

	   The Netherlands
	146
	13

	   Portugal
	202
	28

	   Spain
	639
	24

	   Switzerland
	80
	28

	   United Kingdom
	425
	38

	   Subtotal
	2,881
	465

	Central and eastern Europe
	
	

	   Bulgaria
	43
	5

	   Croatia
	85
	20

	   Czech Republic
	212
	61

	   Hungary
	271
	39

	   Lithuania
	32
	10

	   Poland
	438
	95

	   Russia
	89
	12

	   Slovakia
	142
	29

	   Slovenia
	32
	10

	   Subtotal
	1,344
	281

	Other countries
	
	

	   Israel
	74
	16

	   South Africa
	34
	17

	   Subtotal
	108
	33

	Total
	4,333
	779



All physicians at kidney centers in these countries were invited to participate in the survey. Participation was on a voluntary basis, without restrictions. For clarity, it needs to be noted that patients with chronic kidney disease visit kidney centers not only for dialysis therapy, but also for predialysis nephrological care during the period before the initiation of dialysis therapy to establish a relationship with an individual nephrological center and benefit from its educational efforts.

Nephrologists at kidney centers were identified and recruited to participate in the survey. Participating nephrologists were instructed to include all patients who started dialysis therapy in that center during the specified time frame. Possible selection bias was prevented by the inclusion of all patients who started dialysis therapy. Charts were given a number to ensure patient confidentiality. If a patient had started dialysis therapy at another center and been referred to the participating center, the nephrologist in charge at the participating center was to contact the referring nephrologist to obtain the data needed for this survey. Only patients who started dialysis therapy for acute reasons and did not continue dialysis treatment after the acute episode had passed were excluded from the survey.

Data collection
Data were collected using a three-page preprinted data collection tool (DCT). Each participating center received DCTs and detailed instructions for their completion. Collected data included start date of dialysis, date of first visit to a (any) nephrologist, cause of chronic kidney disease, date of first consultation in the participating kidney center at which the patient currently undergoes dialysis, source of patient referral to the participating kidney center, clinical data on first visit to the participating kidney center (including body weight, blood pressure, and Hb and serum creatinine concentrations), and data related to comorbidity. Data also were collected on drug treatments, iron supplementation, major clinical events in the year and the month before dialysis therapy, and type of vascular access (native fistula, synthetic fistula, or catheter) when starting hemodialysis therapy. Finally, use of epoetin (including reasons for starting epoetin therapy, physician who started epoetin treatment, and epoetin dosage, route, and frequency of administration), iron supplementation, Hb level, serum ferritin and serum creatinine concentrations, and transferrin saturation at the start of epoetin treatment were documented. In addition, target Hb concentration (that aimed for in the individual patient at the start of epoetin treatment and start of dialysis therapy) was recorded.

Data management and analysis
DCTs were scanned electronically using TELEform scanning software (Cardiff Software Inc, Vista, CA). Scanned DCTs were reviewed and validated and added to an SPSS database (SPSS Inc, Chicago, IL). Data then were edited against a previously established series of domain and consistency edits. These established criteria specified mandatory fields, including year of birth, start date of dialysis therapy, and serum creatinine concentration at the first consultation to the kidney center. Of 4,729 original DCTs, 396 DCTs (8%) lacked data in one or more of these outlined areas and therefore were excluded from the database. The resulting analytical database consisted of 4,333 valid cases for which mandatory data were available. However, some of the other data were not available in all 4,333 cases because of values outside the predefined boundaries, logical inconsistencies with other data, or questionable or missing units.

Data transformations included the calculation of creatinine clearance rate using the Cockcroft-Gault formula as follows:

For men: ([140 − age] × weight inkg)/(72 × serum creatinine in mg/dL)

For women: (0.85 × ([140 − age] × weight in kg))/(72 × serum creatinine in mg/dL)

Iron status also was calculated using the following criteria: adequate iron status was considered serum ferritin concentration of 100 μg/L or greater (≥224.7 pmol/L) plus transferrin saturation of 20% or greater. Functional iron deficiency was considered a serum ferritin concentration of 100 μg/L or greater (≥224.7 pmol/L) plus transferrin saturation less than 20%. Absolute iron deficiency was considered a serum ferritin concentration less than 100 μg/L (<224.7 pmol/L).

Standard descriptive statistics were calculated for all study variables. Bivariate and multivariate distributions were examined by plotting distributions and stratification. Difference testing between groups was performed using two-tailed t-test, analysis of variance, chi-square, or their nonparametric equivalent, when appropriate. Significance for main effects was tested at the α = 0.05 level.

Results

Epidemiological characteristics
The sample consisted of 4,333 new dialysis patients, but data for several variables were not available for all these patients. Fifty-nine percent of patients were men (total n = 4,265; Table 2). 

	Table 2. Demographic and Clinical Data

	Variable
	No. of Patients* 
	%
	Mean
	Median
	SD

	Sex
	
	
	
	
	

	   Men
	2,511
	58.9
	—
	—
	—

	   Women
	1,754
	41.1
	—
	—
	—

	Type of dialysis
	
	
	
	
	

	   Hemodialysis
	3,659
	87.3
	—
	—
	—

	   Peritoneal dialysis
	531
	12.7
	—
	—
	—

	Type of vascular access
	
	
	
	
	

	   Native fistula
	1,976
	55.2
	—
	—
	—

	   Synthetic fistula
	82
	2.3
	—
	—
	—

	   Catheter
	1,524
	42.5
	—
	—
	—

	Age at first visit to nephrologist (y)
	4,267
	—
	55.7
	59.0
	17.2

	Parameter at first visit to the kidney center
	
	
	
	
	

	   Age (y)
	4,317
	—
	57.3
	60.0
	16.2

	   Hb (g/dL)
	4,020
	—
	10.0
	9.9
	2.1

	   Serum creatinine (mg/dL)
	4,333
	—
	5.98
	6.6
	3.27

	   Creatinine clearance (mL/min)
	3,903
	—
	18.2
	12.3
	16.7

	   Length of time under care of nephrologist (mon)
	
	
	
	
	

	      ≤1.0
	554
	14.1
	—
	—
	—

	      1.1-6.0
	679
	17.3
	—
	—
	—

	      6.1-12.0
	439
	11.2
	—
	—
	—

	      >12.0
	2,246
	57.3
	—
	—
	—

	Parameter at start of dialysis
	
	
	
	
	

	   Age (y)
	4,333
	—
	59.1
	62.0
	15.6

	   Hb (g/dL)
	3,629
	—
	9.5
	9.4
	1.7

	   Serum creatinine (mg/dL)
	3,611
	—
	8.15
	7.94
	2.50

	   Creatinine clearance (mL/min)
	3,276
	—
	9.8
	9.1
	3.9

	   Iron supplementation
	4,187
	42.4
	—
	—
	—

	N * 


NOTE. For SI conversion for Hb (g/L), multiply by 10; for serum creatinine (μmol/L), multiply by 88.4; and for creatinine clearance (mL/s), multiply by 0.0167.
* For whom data were available.


Mean age of all enrolled patients at the start of dialysis therapy was 59.1 years, with a median age of 62 years (n = 4,333). Approximately 16% of patients started dialysis at age 75 years or older.

The two most common causes of kidney disease were diabetic nephropathy (23%) and chronic glomerulonephritis (19%; Fig 1). 



Fig. 1. Cause of renal failure in dialysis patients.

Glomerulonephritis primarily affected younger patients (n = 821; mean age, 51.1 years; median, 52.0 years), whereas diabetic nephropathy affected those of middle and older age (n = 999; mean age, 61.2 years; median, 63.0 years), and vascular nephropathy occurred most frequently in elderly patients (n = 542; mean age, 66.9 years; median, 69.0 years; Fig 2). 



Fig. 2. Cause of renal failure by age in dialysis patients.

Excluding hypertension, 34% of patients had at least one of the following conditions: coronary disease (23%), cardiac failure (15%), or arrhythmia (8%). Hypertension (ie, blood pressure > 145/95 mm Hg) was recorded in 78% of patients at the first visit to the kidney center, and 84% of patients had at least one cardiovascular comorbidity. Overall, the incidence of cardiac comorbidities recorded at the first visit to the kidney center increased with age.

Hypertension was prevalent across all age groups, whereas the incidence of coronary disease reached a plateau in the 75- to 84-year-old group. However, cardiac failure and arrhythmia continued to increase with age (Fig 3). 



Fig. 3. Cardiac comorbidities, excluding hypertension, at first visit to the kidney center according to age in dialysis patients. Comorbidities are not mutually exclusive.

Patients with diabetes, who accounted for 31% (1,336 of 4,333 patients) of the survey sample, had significantly greater rates of cardiac comorbidities than their nondiabetic counterparts (Table 3). 

	Table 3. Comparison of Comorbidity Rates in Patients With and Without Diabetes

	
	Diabetes (n = 1,336)
	No Diabetes (n = 2,997)
	P

	Hypertension (%)
	84
	76
	<0.01

	Coronary disease (%)
	36
	18
	<0.01

	Cardiac failure (%)
	22
	12
	<0.01

	Arrhythmia (%)
	9
	7
	<0.05

	Pulmonary disease (%)
	8
	7
	NS

	Infectious disease* (%)
	6
	6
	NS

	Inflammatory disease (%)
	5
	8
	<0.01

	Neoplasia (%)
	5
	8
	<0.01

	Chronic hepatitis (%)
	4
	4
	NS

	N A * 


NOTE. Chi-square test used.
Abbreviation: NS, not significant.
* Including acquired immunodeficiency syndrome and any disease treated by antibiotics.


Mean creatinine clearance at the first consultation to the participating kidney center was 18.2 mL/min (0.303 mL/s; n = 3,903; Table 2). After the first consultation to the kidney center, nephrologists took over the care of patients. Mean creatinine clearance of patients referred by a nephrologist was lower than that of patients referred by a nonnephrologist (13.6 ± 11.4 mL/min [0.226 ± 0.19 mL/s]; n = 989 versus 19.9 ± 18.1 mL/min [0.332 ± 0.302 mL/s]; n = 2,676; total n = 3,665).

Creatinine clearance at the first visit to the kidney center was from 10.0 to 14.9 mL/min (0.167 to 0.248 mL/s) for 26% of patients and greater than 15 mL/min (>0.25 mL/s) for 39% of the sample. More than 35% of patients had a creatinine clearance less than 10.0 mL/min (<0.167 mL/s) at their first visit to the kidney center (Fig 4). 



Fig. 4. Creatinine clearance rates (calculated rates, conversion factor to obtain SI units (mL/s): 0.0167) at first visit to the kidney center in dialysis patients referred by nephrologists or nonnephrologists.

Mean serum creatinine concentration at the first visit to the kidney center was 5.98 mg/dL (528 μmol/L; n = 4,333). Excluding patients referred to the kidney center by a nephrologist, serum creatinine concentrations ranged from a low mean of 4.31 mg/dL (380 μmol/L) in patients under the care of a nephrologist for more than 1 year to a high of 7.97 mg/dL (704.6 μmol/L) for those under the care of a nephrologist for less than 1 month. 

Patient referral
Most patients (57%) in this survey had been under the care of a nephrologist for more than 12 months before the start of dialysis therapy. Eleven percent had been under the care of a nephrologist for 6 to 12 months; 17%, for 1 to 6 months; and 14%, for less than 1 month. Patients were referred most often to the kidney center by general practitioners/family practitioners (27%), nephrologists (26%), and internal medicine specialists (26%; n = 4,121; Fig 5). 



Fig. 5. Source of patient referral to kidney center.

This distribution was similar for patients with diabetes, although 17% of patients with diabetes were referred by a diabetologist/endocrinologist.

Mean creatinine clearances varied significantly among the different referral sources (P< 0.01). General practitioner/family practitioner and diabetologist/endocrinologist referrals had the greatest initial mean creatinine clearances (23.1 mL/min [0.385 mL/s] and 23.9 mL/min [0.398 mL/s], respectively). Excluding patients referred by other nephrologists, patients referred by internists had the lowest mean creatinine clearances (16.8 mL/min [0.28 mL/s]).

A quarter of the patients had been treated with two antihypertensive drugs, and another 26% had been treated with three antihypertensive drugs in the year before dialysis therapy. Nearly 19% had been administered four or more antihypertensive drugs. The most common type of antihypertensive drug was calcium channel blocker (60% of all patients), followed by angiotensin-converting enzyme (ACE) inhibitor/angiotensin II (AT II)-receptor antagonist (44%), β-blocker (31%), and α-1 antagonist (21%). In addition, 64% of all patients had been administered a diuretic. Of patients with diabetic nephropathy as the cause of renal failure, which was the leading cause in the sample, 68% had been administered calcium channel blockers; 61%, ACE inhibitors or AT II receptor antagonists; and 78%, diuretics.

The two most common clinical events during the year before the start of dialysis therapy were cardiac related: 22% of 3,918 patients experienced cardiac failure and 20% of patients experienced ischemic heart disease (either angina or myocardial infarction). The percentage of patients who had experienced cardiac failure and ischemic heart disease in the year before the start of dialysis was progressively greater with age. Cardiac events in the year before dialysis therapy were less common the longer patients had been under the care of a nephrologist (Fig 6). 



Fig. 6. Clinical events in last year by length of time under care of a nephrologist in dialysis patients. Chi-square indicates significant differences across the entire distribution, not between any two specific categories.

Of patients who had been under the care of a nephrologist for less than 1 month (n = 554), 30% experienced cardiac failure and 25% experienced ischemic heart disease. Conversely, of patients who had been under the care of a nephrologist for at least 12 months (n = 2,246), cardiac failure occurred in only 19% of patients, and ischemic heart disease occurred in 18%. Clinical events varied by length of time under the care of a nephrologist, but comorbidities did not.

Overall, the total sample had a mean Hb concentration at the first visit to the participating kidney center of 10.0 ± 2.1 g/dL (100 ± 21 g/L; n = 4,020; Table 2), and 29% of patients had Hb levels greater than 11.0 g/dL (>110 g/L). At the start of dialysis therapy, mean Hb concentration for the sample was 9.5 ± 1.7 g/dL (95 ± 17 g/L; n = 3,629), and 18% of patients had Hb levels greater than 11.0 g/dL (>110 g/L). Mean Hb concentration before starting dialysis therapy varied significantly by length of time under the care of a nephrologist and was lowest in patients who had been under the care of a nephrologist for less than 1 month.

Although Hb concentration at the first visit to the kidney center correlated positively with kidney function (ie, creatinine clearance; r = 0.43; P < 0.01; B = 0.055; 95% confidence interval, 0.051 to 0.059), there was considerable variability in the strength of this correlation. The association between Hb concentration and creatinine clearance was similar for non-epoetin-treated patients with diabetes (n = 560) and patients without diabetes (n = 1,217).

The majority of patients had either absolute or functional iron deficiency (measured by ferritin level and transferrin saturation) at the start of dialysis therapy (60%; n = 1,997) and also at the start of epoetin treatment (59%; n = 1,652).

Only 27% of patients had started epoetin treatment before dialysis therapy (Fig 7). 



Fig. 7. Start time of epoetin treatment in relation to start time of dialysis.

Thirteen percent had started dialysis therapy first, 33% had started epoetin and dialysis therapy simultaneously, and 28% had not been administered epoetin at any time (total n = 4,095). The percentage of patients administered epoetin predialysis increased with increasing length of time under the care of a nephrologist (<1 month, 4%; 1 to 6 months, 22%; 6 to 12 months, 33%; >1 year, 35%). A greater proportion of patients administered epoetin before the start of dialysis therapy (67%) than those not administered epoetin before dialysis therapy (31%) also were administered iron supplementation. 

Of patients who had been under the care of a nephrologist for less than 1 month, only 4% had been administered epoetin before the start of dialysis therapy despite a mean Hb concentration of 8.5 g/dL (85 g/L) at the start of epoetin treatment. Furthermore, of patients under the care of a nephrologist for 6 to 12 months, 25% had not been administered epoetin, and of these, 77% had an Hb concentration of 11.0 g/dL or less (≤110 g/L) at the start of dialysis therapy. Of patients under the care of a nephrologist for more than 1 year, 27% had not been treated with epoetin, and 81% of these non-epoetin-treated patients had an Hb concentration of 11.0 g/dL or less (≤110 g/L). Conversely, of patients under the care of a nephrologist for more than 1 year who had an Hb concentration of 11.0 g/dL or less (≤110 g/L) at the start of dialysis therapy (n = 1,525), 24% had not been treated with epoetin.

Initiation and modality of dialytic therapy
Hemodialysis therapy was initiated for 87% of patients, whereas PD therapy was initiated for 13%. For patients who had been under the care of a nephrologist for a longer time, PD was used more often. Only 7% of patients under the care of a nephrologist for less than 1 month were initiated on PD therapy, whereas 14% of patients under the care of a nephrologist for more than 1 month were initiated on PD therapy. Nearly 60% of all patients started hemodialysis therapy with a native (55.2%) or synthetic (2.3%) arteriovenous fistula, and approximately 40%, with a catheter (n = 3,582; Table 2). However, the proportion using a catheter was significantly greater in patients who had been under the care of a nephrologist for 1 month or less compared with those who had been under the care of a nephrologist for more than 1 year (∼80% versus ∼30%).

Reasons for starting dialytic therapy varied significantly according to length of time the patient had been under the care of a nephrologist (Table 4). 

	Table 4. Reasons for Initiating Dialytic Therapy by Length of Time Under Care of a Nephrologist

	
	Time Under Care of a Nephrologist (%)
	

	Reason* for Starting Dialysis Therapy
	<1 Mon
	1-6 Mon
	6-12 Mon
	>12 Mon
	P

	Fluid overload
	59.1
	53.7
	53.1
	47.8
	<0.001

	Severe acidosis
	39.4
	33.7
	31.1
	30.1
	<0.01

	Pulmonary edema
	26.0
	22.2
	18.8
	16.7
	<0.001

	Malnutrition
	23.7
	23.8
	22.4
	22.0
	NS

	Dehydration
	7.0
	3.7
	2.3
	2.4
	<0.001

	Other
	62.3
	63.7
	63.0
	68.7
	<0.01

	A * 


Abbreviation: NS, not significant.
* Reasons are not mutually exclusive.





Fluid overload was the main reason for starting dialysis therapy in patients under the care of a nephrologist for less than 1 month (59.1%). This percentage decreased when patients were seen by a nephrologist for greater than 1 month, but was still as high as 47.8% for patients under the care of a nephrologist for greater than 12 months. Severe acidosis as a reason for starting dialysis therapy decreased from 39.4% for patients seen by a nephrologist for less than 1 month to 30.1% for those under care for greater than 12 months (P< 0.01). The rate of patients who started dialysis therapy because of malnutrition was the same regardless of length of time under the care of the nephrologist (Table 4). 

Discussion

The number of patients with end-stage renal disease (ESRD) increases with age. In the present survey, mean patient age was 59.1 ± 15.6 years at the start of dialysis therapy (median, 62.0 years). Approximately 16% of these patients were 75 years or older. In the United States, patients aged 45 to 64 years had incidence rates for renal replacement therapy of 329 and 557 per million population in 1988 and 1997, respectively. A cursory review of the US Renal Data System Annual Data Report suggests that the greatest incidence of ESRD in the US population is in the group aged 20 to 65 years.[10] Patients aged 65 to 74 years had incidence rates of 640 and 1,296 per million population, and patients 75 years or older had incidence rates of 512 and 1,292 per million population in 1988 and 1997, respectively.[11] Data from the Registro Lombardi Dialisi e Trapianto in Italy indicated that the frequency of new patients aged 65 years or older admitted to renal replacement therapy more than doubled from 1983 to 1992 (from 19.7% to 41.6%) and increased further to nearly 54% in 1997.[12] Several other studies reported that 40% to 60% of the dialysis patient population is 65 years or older. [13] [16] The relative contribution of patients with diabetes mellitus in the elderly age groups also is increasing[11] and accounts for 31% of the sample in this survey.

Comorbidities of the present study were related mainly to hypertension (78%) and such cardiac complications as coronary artery disease (23%), cardiac failure (15%), and arrhythmia (8%). Hypertension in patients with ESRD is associated with an increased risk for left ventricular hypertrophy, coronary artery disease, congestive heart failure, cerebrovascular complications, and mortality.[6] [17] [18] A Canadian echocardiographic evaluation of 432 patients who started dialysis therapy between 1983 and 1991 showed that only 16% had a normal echocardiogram.[19] The prevalence of left ventricular hypertrophy already is high in patients with mild kidney disease (∼30%) and increases further with declining renal function (∼70% at initiation of renal replacement therapy).[17] Longer duration of predialysis nephrological care is associated with improved long-term survival of dialysis patients. Jungers et al[20] reported a history of myocardial or cerebral infarction, peripheral arteriopathy, and/or cardiac failure before starting dialysis therapy in 39.6% of patients followed up less than 6 months, 37.4% followed up 6 to 35 months, 24.4% followed up 36 to 71 months, and 19.9% of patients followed up for 72 months or greater.

Optimal care of these patients requires timely referral to a nephrologist, placement of vascular access, timely start of renal replacement therapy, and implementation of educational programs.[21] [23] In a report by Nissenson et al,[24] educational deficits in both patients and doctors were the second most important factor for the selection of dialysis modality.[24] Detection and treatment of malnutrition, associated with declining renal function, is particularly important because malnutrition at the start of dialysis therapy is associated with poor clinical outcome. At their first visit to the kidney center, more than 35% of patients in this survey had a creatinine clearance less than 10 mL/min (<0.167 mL/s), and 26% had a creatinine clearance from 10.0 to 14.9 mL/min (0.167 to 0.248 mL/s).

Negative effects observed in patients with ESRD that result from late referral to a nephrologist include increased mortality, extended initial hospitalization when dialysis therapy is started, worsening symptoms, and greater abnormalities in blood chemistry results.[21] [25] [27] Early referral to a nephrologist increases the chance of identifying treatable or reversible renal diseases.[20] In patients with irreversible chronic kidney disease, prompt referral to a nephrologist permits better outcomes.[21] Late nephrologist referral of renal patients still remains a common problem. Up to 40% of patients with chronic renal insufficiency begin renal replacement therapy less than 6 months after being referred to a renal unit. Patients who are referred late do not benefit from renoprotective and cardioprotective strategies that constitute the basis of optimal therapy of patients with chronic renal insufficiency today. [28] Recent guidelines of the Canadian Society of Nephrology[29] recommend that at least 12 months are needed before the start of dialysis therapy for adequate medical and psychological preparation for renal replacement therapy. Despite recommendations, 20% to 50% of patients with chronic renal insufficiency start dialysis therapy without previous treatment by a nephrologist.[30] 

A survey of the referral pattern of patients with ESRD in 14 European centers showed that 583 of 2,236 patients (26%) were late referrals (defined as patients who presented to the kidney center within 1 month before chronic dialysis therapy was needed). Late referrals started hemodialysis therapy more frequently than PD therapy, had significantly greater comorbidity and mortality in the first year of dialysis therapy, and received transplants less frequently.[31] However, a recent report by Winkelmayer et al[32] refutes the finding that late referral may limit access to PD therapy and shows that modality choice depends on such factors as age, race, or socioeconomic status.

Only 14% of the PRESAM sample were considered late referrals. This low percentage appears encouraging, but average creatinine clearance of the total sample at the first visit to the kidney center was only 18.2 mL/min (0.303 mL/s), and more than 35% of patients had a creatinine clearance less than 10.0 mL/min (<0.167 mL/s). These data indicate that patients are being referred to a kidney center when they already have an advanced degree of renal disease; therefore, it is too late to greatly delay the progression of renal disease.

In Scandinavian countries, approximately 70% of patients with ESRD who had the opportunity to receive adequate education on treatment options selected PD,[33] [34] whereas patients at late referral almost always started on hemodialysis therapy because education on the different dialysis modalities was no longer possible. The proportion of late referrals ranged from 51% in Brussels (Belgium) to 14% in Leicester (UK) and Berlin (Germany).[31] Selection of PD varied from country to country and also within countries. For example, in France, of early-referral patients (patients with ESRD known in the renal unit for at least 1 month and to whom the different modes of dialysis could be explained sufficiently), 73% were started on PD therapy in Colmar, but only 29% in Caen.[31] Our data also indicate that PD was more commonly used the longer a patient was under the care of a nephrologist.

The European survey showed that the majority of patients were referred by a general practitioner. The percentage of late referrals by general practitioners was lower than that of other specialties.[31] In the present survey, patients were most often referred to the kidney center by general practitioners/family practitioners (27%), other nephrologists (26%), and internal medicine specialists (26%). Mean estimated glomerular filtration rate at initiation of dialysis therapy in the United States was 7.1 mL/min (0.118 mL/s) per 1.73 m2 , whereas it currently is recommended that renal replacement therapy be instituted once glomerular filtration rate decreases to less than 10.5 mL/min (0.175 mL/s) per 1.73 m2 .[35] At the first visit to a nephrologist, mean serum creatinine concentration was 3.2 mg/dL (283 μmol/L), and mean predicted glomerular filtration rate was 22.3 mL/min (0.372 mL/s) per 1.73 m2 .[36] 

Recently, 16,855 patients aged 50 to 75 years were investigated in 12 general practices in London. In this age group, 2,693 patients (15.5%) were identified to have hypertension, diabetes, or both. Plasma creatinine was measured in 1,359 patients within a period of 24 months, and 11% (n = 150) of these patients had a value greater than 1.41 mg/dL (>125 μmol/L). Only 42 of the 150 patients with plasma creatinine levels greater than 1.41 mg/dL (>125 μmol/L) had been referred to a nephrologist.[37] A similar study was performed in Canada; of 2,781 outpatients referred by community physicians to an urban laboratory network for serum creatinine measurements, 2,543 patients (91.4%) had normal creatinine levels. However, 387 of these patients (15.2%) had a calculated glomerular filtration rate less than 50 mL/min (<0.835 mL/s).[38] This highlights the limitations of serum creatinine level in clinical practice.

Socioeconomic reasons may be an explanation of late referral.[39] Women, Hispanics, and Asians compared with Caucasians; uninsured patients compared with those privately insured; and employed patients were more likely to start renal replacement therapy late.[35] The number of patients with ESRD not referred to a nephrologist increases with patient age and comorbidity.[40] [41] 

Finally, the definition of late referral is not uniform. In a recent update of the referral pattern of patients with ESRD, late referral was defined as less than 1 month, and further categories were defined as 1 to 4, 4 to 6, and greater than 6 months,[42] whereas our survey used the periods less than 1, 1 to 6, 6 to 12, and greater than 12 months.

Symptoms of anemia usually begin when Hb concentration is less than 11.0 g/dL (<110 g/L; hematocrit, 33%). Therefore, epoetin treatment should be considered when Hb levels are consistently 11.0 g/dL or less (≤110 g/L).[2] However, the European Survey on Anemia Management found that mean Hb concentration at the start of epoetin treatment was only 8.7 g/dL (87 g/L; for the entire sample). [8] In the present PRESAM survey, the sample had a mean Hb concentration at the first visit to the dialysis center of 10.0 ± 2.1 g/dL (100 ± 21 g/L), and only 29% had an Hb level greater than 11.0 g/dL (>110 g/L). Furthermore, at the start of dialysis therapy, mean Hb concentration for the sample was 9.5 ± 1.7 g/dL (95 ± 17 g/L), and only 18% had an Hb level greater than 11.0 g/dL (>110 g/L). The goal of the European Best Practice Guidelines, which recommend an Hb concentration greater than 11.0 g/dL (>110 g/L) in at least 85% of dialysis patients, is not being met.

Lower incidences of heart failure and ischemic heart disease were observed in patients treated with epoetin before the start of dialysis therapy compared with those not administered epoetin before dialysis and patients not administered epoetin at all. Only 27% of patients had started epoetin treatment before the start of dialysis therapy. Even for patients who had been under the care of a nephrologist for more than a year, 27% were not treated with epoetin, although 81% of these patients had an Hb concentration of 11.0 g/dL or less (≤110 g/L).

In the study by Kausz et al,[36] a hematocrit less than 30% was present in 38% of patients with chronic kidney disease. Only 59% of these patients received epoetin treatment. Among patients administered epoetin, only 47% received iron supplementation. In the study by Obrador et al,[27] 51% of patients had a hematocrit less than 28% at the initiation of dialysis therapy, and only 23% of patients received epoetin treatment before the initiation of dialysis therapy. Thus, inadequate treatment of anemia cannot be attributed solely to late referral, but also reflects the failure of some nephrologists to follow current guidelines. Mean Hb concentration at the start of dialysis therapy for patients who had started epoetin treatment before starting dialysis therapy (10.3 g/dL [103 g/L]) was greater than for patients who started epoetin treatment after starting dialysis therapy (9.2 g/dL [92 g/L]) or simultaneously with dialysis (8.9 g/dL [89 g/L]).[9] 

Renal anemia is an important risk factor for the development of cardiomyopathy, as well as morbidity and mortality in patients with ESRD.[43] It is likely that left ventricular changes observed in patients with chronic kidney disease may be partially preventable by early treatment of anemia.[44] A hematocrit of 33% to 36% has been associated with a 10% reduction in risk for death compared with patients maintained in a hematocrit range of 30% to 33%.[12] Data from the Registro Lombardi Dialisi e Trapianto in Italy showed that survival rates were greater in dialysis patients maintained at hematocrits greater than 32% compared with less than 32%.[45] The hospitalization rate was greater in patients with ESRD with hematocrits less than 27% compared with those with hematocrits from 27% to 32% or greater than 32%. [12] Madore et al[46] reported that risk for death at an Hb level of 8 g/dL or less (≤80 g/L) was double compared with patients with Hb levels from 10 to 11 g/dL (100 to 110 g/L). Risk for death was not reduced further if Hb concentration was greater than 11 g/dL (>110 g/L).

Adjuvant oral or intravenous iron therapy also is effective in patients with progressive renal insufficiency treated with epoetin.[47] However, the majority of studies showed that intravenous iron supplementation is more effective than oral iron therapy. In the present survey, mean Hb values of 11.0 g/dL or less (≤110 g/L) at the start of dialysis therapy were observed independently regardless of whether patients were treated with epoetin.

In conclusion, results of this survey indicate that a majority of patients had been under the care of a nephrologist for more than 12 months before the start of dialysis therapy. Nevertheless, the majority of these patients were anemic, cardiac comorbidities were common, and only a minority received treatment with epoetin before initiating dialysis therapy. PRESAM data, as well as data from other studies, will help draw attention to risks related to the late treatment of anemia and help improve predialysis anemia management.
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