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ABSTRACT

Background: Anemia almost invariably occurs in patients 

with chronic kidney disease. Limited data are available re-

garding anemia management in Latin American (LA) he-

modialysis (HD) patients. Objective: To evaluate the results 

of the first anemia survey of the Anemia Committee of the 

SLANH. Methods: This is a multinational, voluntary survey 

that collected anemia management data from adult HD 

patients from independent, non-chain owned HD units, 

between 09/2009 and 03/2010. T-test, ANOVA, chi-square 

test and multivariate logistic regression were used for 

statistical analysis. Results: The survey received responses 

from 134 HD units of 16 countries providing data from 

9,025 patients. Mean values of Hb, ferritin, and transfer-

rin saturation (TSAT) were 10.5±1.8g/dL, 570±539µg/L, and 

29.8±15%, respectively. Only 32.7% of patients were with-

in the Hb target of 10.5-12.0g/dL (46.3% were below and 

21.1% above). Erythropoietin-stimulating agents (ESAs) 

were administered to 84.3% patients and 68.3% received 

intravenous iron (IV). Iron deficiency (TSAT<20%) was pres-

ent in 27.5% patients and among those receiving eryth-

ropoietin, 47% did not achieve Hb target. The indepen-
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dent variables associated with the lowest Hb level (<10.5g/

dL) were: female gender, TSAT<25% and age<50 years. 

Conclusions: According to these results, nearly half of LA 

chronic HD patients did not achieve the rPecommended 

Hb target despite wide use of ESAs and IV iron.

Keywords: Anemia. Hemodialysis. Survey. Latin America.

Primer Informe del Comité de Anemia en Pacientes en 

Hemodiálisis Crónica de la Sociedad Latinoamericana de 

Nefrología e Hipertensión (SLANH)

RESUMEN

Antecedentes: La anemia representa una complicación fre-

cuente en pacientes con enfermedad renal crónica. En Lati-

noamérica (LA) la prevalencia y características de la anemia 

en pacientes en hemodiálisis (HD) no ha sido bien estudia-

da. Objetivo: Evaluar los resultados del primer registro de 

anemia del Comité de Anemia de la Sociedad Latinoame-

ricana de Nefrología e Hipertensión. Métodos: Esta es una 

encuesta multinacional, voluntaria, que recolectó datos 

sobre el tratamiento de la anemia en pacientes en HD de 

unidades independientes en LA entre septiembre de 2009 

y marzo de 2010. Para el análisis estadístico se utilizaron 

los siguientes métodos: t-test, ANOVA, χ2 y el análisis de 

regresión logística multivariante. Resultados: La encuesta 

fue respondida por 134 unidades de HD de 16 países, re-
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cibiéndose datos de 9025 pacientes. Las medias ± desvia-

ción estándar de Hb, ferritina y del índice de saturación de 

transferrina (IST) fueron respectivamente: 10,5 ± 1,8 g/dl, 

570 ± 539 μg/l y 29,8 ± 15 %. Se administró agentes estimu-

lantes de la eritropoyesis (AEE) al 84,3 % de los pacientes 

y hierro intravenoso (FeIV) al 68,3 %. Solamente el 32,7 % 

de los pacientes tuvieron una Hb blanco de 10,5-12,0 g/dl. 

En pacientes con Hb < 10,5 g/dl, el 85,2 % estaban recibien-

do AEE y un 68 % FeIV. Las variables independientes aso-

ciadas con nivel Hb < 10,5 g/dl fueron: género femenino, 

IST < 25 % y edad < 50 años.  En la muestra de pacientes 

analizada, a pesar del amplio uso de los AEE y FeIV, casi la 

mitad de los pacientes no alcanzó la Hb blanco.

Palabras clave:  Anemia. Hemodiálisis. Encuesta. Latinoamérica.

INTRODUCTION
 
Anemia is an important and almost universal complication 
of advanced chronic kidney disease (CKD). Since the 
introduction of recombinant human erythropoietin in 1989, 
several studies have reported that erythropoietin-stimulating 
agents (ESAs) increase hemoglobin (Hb) levels, improve 
quality of life, and reduce requirements for blood transfusion. 
However, the therapeutic Hb target remains a controversial 
issue. Three studies in predialysis patients (Correction of 
Anemia with Epoetin Alfa in Chronic Kidney Disease 
(CHOIR), Normalization of Hemoglobin Level in Patients 
with Chronic Kidney Disease and Anemia (CREATE), and 
A Trial of Darbepoetin Alfa in Type 2 Diabetes and Chronic 
Kidney Disease (TREAT) reported that normalization of Hb 
was associated with no benefit in terms of cardiovascular 
morbidity and mortality, and with an increased risk of stroke 
and cancer in patients with a history or current malignancy.1-3 
A recent study by Coyne demonstrated that in HD patients 
with ischemic heart disease or heart failure, higher Hb  
(13-15g/dL) could increase nonfatal myocardial infarcts, 
deaths, and has no effect in improving quality of life 
compared to those with Hb of 11g/dL.4

Since 1997, several clinical practice guidelines for the 
management of anemia of CKD have been published. 
The 2007 version of the National Kidney Foundation-
Kidney Disease Quality Outcomes Initiative (NKF-
KDOQI) suggested a Hb target between 11 and 12g/dL, 
while avoiding levels above 13g/dL.5 Two years later, the 
Anemia Working Group of European Renal Best Practice 
(ERBP) endorsed these recommendations.6 In 2008, the 
Anemia Working Group of the Latin American Society 
of Nephrology and Hypertension (SLANH) (RPCA-ERC/
SLANH) recommended to maintain Hb levels between 10.5 
and 12g/dL, ferritin levels between 200 and 500μg/L and 
transferrin saturation (TSAT) levels between 30 and 40%.7 
Finally, the recently published Kidney Disease Improving 
Global Outcomes (KDIGO) anemia guidelines suggested 

to consider starting ESAs therapy in iron replete 
HD patients when the Hb levels are between 9.0 and 
10.0g/dL, and to maintain it at ≤11.5g/dL. It also 
recommended to individualize therapy by taking into 
consideration the balance between benefits of reducing 
blood transfusions and anemia-related symptoms and 
risks associated with ESAs therapy.8

In the Latin American (LA) region, little is known about 
anemia management in dialysis patients. Interestingly, 
LA patient populations consist of a variety of races that 
live anywhere from sea level to mountainous regions 
with altitudes as high as 13,000 feet. Furthermore, there 
are important socioeconomic disparities and health care 
systems that vary from country to country. These and other 
factors may influence anemia management in CKD patients 
resulting in variations in Hb levels.

The Latin American Society of Nephrology and Hypertension 
(SLANH) survey collected data of patients receiving kidney 
replacement therapy in 20 LA countries. In its latest report, 
147,158 patients were receiving chronic HD in the region.9 
However, scant anemia management data are available. 
Therefore, under the auspices of the SLANH, the Latin 
American Anemia Committee was established to specifically 
address this issue.

In this paper, we present the first report of the SLANH’s anemia 
survey with data on 9,025 HD patients from 16 LA countries.

 
METHODS
 
In this cross-sectional study, a survey developed by the Anemia 
Committee was sent to SLANH’s affiliated national societies of 
nephrology and was then distributed to the different local dialysis 
units who were independent, non-chain owned. Nephrologists 
were requested to fill out the survey with anemia management 
data collected between September and December 2009, although 
this period had to be extended through March 2010.

Inclusion criteria were adult (≥18 years of age) patients receiving 
chronic HD for at least 3 months. Data collected included age, 
gender, cause of CKD, dry weight, last Kt/V, time on HD, type of 
ESA used, total weekly dose, route of administration [intravenous 
(IV) or subcutaneous (SC)], type of IV iron preparation used, 
total monthly dose, last Hb, ferritin, and TSAT (during the data 
collection period), and blood transfusion use during the prior two 
months.

Databases of each country were validated and merged into 
a single database. Missing and out-of-range values were 
excluded. Acceptable ranges were as follows: Hb: 3-16g/dL, 
ferritin: <5,000µg/L, TSAT: 5-100%, time on HD: 0.3-28 years, 
Kt/V: 0.5-3.5, weekly ESA dose (erythropoietin-ブ or プ): 1,000-
30,000IU, and monthly IV iron dose: 50-2,400mg. Selection of 
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these ranges was based on the distribution of data and clinical 
judgment. Descriptive statistics were used to analyze patient 
and anemia management data. T-test or ANOVA were used for 
continuous variables and chi square test for categorical variables. 
A p-value of <0.05 was considered statistically significant. For 
some analyses, patients were stratified according to Hb level 
<10.5g/dL (low), 10.5-12.0g/dL (target range), and >12.0g/dL 
(high). Multivariate conditional logistic regression analysis was 
performed to determine factors associated with Hb≥10.5g/dL 
versus ≤10.5g/dL.

Independent variables were entered by the stepwise forward 
method and included age, gender, ferritin, TSAT and Kt/V 
levels. All statistical analyses were performed with the Statistical 
Package for Social Sciences SPSS, version 17, Chicago, IL.

 
RESULTS
 
Baseline patient characteristics
 
A total of 171 surveys from the same number of unit 
hemodialysis centers were received. From those surveys, 
134 had all inclusion criteria and a total of 9,025 chronic 
HD patients from 16 LA countries were incorporated in 
the analysis. Baseline patient characteristics are shown in 
Table 1. Mean age of the patients was 57.4±15.7 years and 
58% were men. Causes of CKD were arterial hypertension 
(40.8%), diabetes mellitus (29.7%), glomerular disease 
(18.1%) and other causes (11%). Mean time in HD was 3.9±3.8 
years. Brazil, Chile, and Argentina accounted for two-thirds 
of the patients (34.1%, 17.5%, and 15.2%, respectively).

 
Anemia management
 
Results of anemia management are shown in Table 2. The 
majority of patients (84.7%) were receiving some type of ESA 
during the study period. Erythropoietin-ブ and erythropoietin-プ 
were used in 73% and 10.1% of the patients. The median 
weekly dose for erythropoietin-ブ was 6,000IU with SC 
administration and 11,000IU with IV administration and the 
corresponding average SC weekly doses were 7,330±4,276UI/
week or (118±75UI/Kg/week) and 10,622±6,072UI/week 
(171±104UI/Kg/week), respectively (P=0.0001). ESAs were 
more often administered by the SC route (83.9%).

About two thirds (68.3%) of the patients were receiving IV 
iron. Iron saccharate and low molecular weight iron dextran 
were used in 56.3% and 10% of patients, respectively. The 
median iron monthly dose for both iron preparations was 
200mg, whereas the mean monthly doses for iron sacharate 
were 317±243mg (range 50-1,400mg/month) and for the 
low molecular iron weight iron dextran 318±230mg (range 
50-1,000mg/month). No significant differences in mean 
iron doses were observed between male and females, 

or between patients with or without diabetes. Blood 
transfusions in the prior two months were given to 8.2% 
of patients.

 
Hemoglobin and iron values
 
Mean (±SD) values of Hb (n=9,025), ferritin (n=7,915), 
and TSAT (n=5,705) were 10.5±1.8g/L, 570±539µg/L, and 
29.8±15%, respectively. Most of the women (52%) had 
Hb≤10.5g/dL, meanwhile 58% of the men had Hb≥10.5g/
dL (P=0.0001). However, ESA doses were higher in women 
(137U/Kg/week) than in men (116U/Kg/week), (P=0.0001).

Only 32.7% of patients were within the Hb target recommended 
by the RPCA-ERC/SLANH, the remaining 46.3% and 21.1% of 
patients had Hb levels below (<10.5g/dL) or above (>12.0g/dL) 

Table 1. Baseline demographic and clinical characteristics 
of 9,025 Latin American hemodialysis patients

Age [years (mean±SD)] 57.4±15.7

Gender [men (%)] 58

Cause of chronic kidney disease [(%)]

Arterial hypertension  40.8

Diabetes mellitus  29.7

Glomerular disease  18.1

Other 11

Time in hemodialysis [years (mean±SD)] 3.9±3.8

Kt/V (mean±SD) 1.46±0.35

Dry weight (kg) 65.2±14.9

Country [N (%)]

Argentina 1,369 (15.2)

Bolivia 160 (1.8)

Brazil 3,078 (34.1)

Chile 1,582 (17.5)

Dominican Republic 23 (0.3)

Colombia 49 (0.5)

Ecuador 199 (2.2)

Honduras 124 (1.4)

Mexico 395 (4.4)

Nicaragua 61 (0.7)

Panama 104 (1.2)

Paraguay 187 (2.1)

Peru 193 (2.1)

Puerto Rico 24 (0.3)

Uruguay 590 (6.5)

Venezuela 887 (9.8)

SD: standard deviation.

[N (%)]= N= number of patients and (%) percentage  

of patients, of the survey sample.



short originals
Raúl Carlini et al. Anemia in hemodialysis in Latin America

Nefrologia 2014;34(1):96-104
99

the recommended target, respectively. Figure 1 shows the 
distribution of Hb levels by the participating countries. Chile, 
Paraguay and Venezuela were the countries with the lowest 
mean Hb values (<10.5g/dL).

 
Factors associated with hemoglobin levels

Table 3 depicts univariate associations between several anemia 
management variables and Hb levels within and outside the 
recommended target. A higher TSAT was associated with  
the highest Hb levels. Additionally, higher ESA and IV iron 
doses were associated with Hb levels below the recommended 
target. Among patients with Hb level between 10.5-12g/dL, 
62.4% had TSAT≥25%, whereas only 46.6% of those with Hb 
levels <10.5g/dL had a TSAT≤25% (P=0.0001). Moreover, 

in the group with Hb<10.5g/dL, the ESAs were prescribed 
in 84,3% and iron IV in 68.3% of the patients. Further 
variables, such as ferritin and Kt/V, were not significantly 
different among the Hb groups. The results of a multivariate 
logistic regression analysis demonstrated that the variables 
independently associated with Hb levels <10.5g/dL were: 
age≤50 years (RR=1.17, 95%CI=1.04-1.32, P<0.01), female 
(RR=1.37, 95%CI=1.22-1.54, P<0.001), and TSAT≤25% 
(RR=1.43, 95%CI=1.27-1.6, P<0.0001) (data not shown).

 
DISCUSSION
 
The main findings of this first report of the SLANH’s anemia 
survey can be summarized as follows: a) the majority of 
patients attending independent, not-chain owned chronic 

Table 2. Anemia treatment in 9,025 Latin American hemodialysis patients

ESAs preparation used [N (%)]

Erythropoietin-α 6,590 (73)

Erythropoietin-β 916 (10.1)

CERA 143 (1.6)

Darbepoetin-α 2 (0)

No ESA 1,368 (15.2)

Weekly dose of ESAs (mean±SD)

Erythropoietin-α (IU) 7,330±4,276 (SC)–10,622±6,072 (IV)

Erythropoietin-β (IU) 7,193±4,918 (SC)–8,172±3,203 (IV)

CERA (µg) 13 (SC)–25 (IV)

Darbepoetin-α (µg) 38 (SC)

Route of administration of ESAs (%)

Subcutaneous 83.9

Intravenous 16.1

Intravenous iron preparation used [N.º (%)]

Iron saccharate 5,066 (56.3)

Low-molecular weight iron dextran 901 (10)

       High-molecular weight iron dextran 209 (2.3)

Iron gluconate 60 (0.7)

No iron 2,777 (30.7)

Monthly dose of IV iron [mg (mean±SD)]

Iron saccharate 317±243

Low-molecular weight iron dextran 318±230

       High-molecular weight iron dextran 357±233

Iron gluconate  141±71 

Blood transfusion in the previous 2 months [N.º (%)]

Yes 737 (8.2)

No 8,267 (91.6)

CERA: Continuous Erythropoietin Receptor Activator; ESAs: Erythropoiesis-Stimulating Agents; IV: Intravenous; SC: Subcutaneous.
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HD facilities were receiving an ESA; b) erythropoietin ブ was 
more frequently used, at a median weekly dose of 6,000IU 
SC and 11,000IU IV; c) SC was the preferred route of ESA 
administration; d) two-thirds of patients were receiving IV iron; 
e) mean values of Hb, ferritin, and TSAT were 10.5±1.8g/dL, 
570±539μg/L, and 29.8%±15%, respectively; f) only one-
third of patients were within the SLANH’s recommended 
Hb target of 10.5-12.0g/dL, and nearly half of patients had 
Hb values below 10.5g/dL; g) age≤50 years, female, and 
TSAT≤25% were independently associated with having a Hb 
level below the recommended target.

Published anemia data in the management of chronic HD patients 
in LA is scarce. Despite important limitations, possible sources of 
information are individual Register from local LA nephrological 
societies. The 2008 Brazilian Society of Nephrology’s Dialysis 
Census Report reported that 83% of chronic HD patients were 
receiving an ESA and 53.5% an iron preparation.10 Additionally, 
47.7% had Hb levels <11g/dL. Another study of 32,136 

Brazilian chronic HD patients reported that being male and 
having an age of <65 years, diabetic CKD, or an arteriovenous 
fistula, were independently associated with ESAs use.11

The 2009 Uruguayan Society of Nephrology Register 
reported that 94% of chronic HD patients were receiving an 
ESA and 65% iron; it also reported that 62.3% of patients 
and 19.5% had Hb levels between 10.5-12g/dL and <10g/dL, 
respectively.12 The 2010 Register from the Chilean Society 
of Nephrology reported that, among 14,462 chronic HD 
patients, 54.6% had a hematocrit <30%, and that 42.5% were 
receiving ESA treatment and 51.7% IV iron.13 Overall, these 
data demonstrate that there is significant variability in anemia 
management among the different LA countries.

Comparison of our results with those of other non-LA 
countries is difficult to assess in part due to variations of 
Hb target levels in chronic HD patients in different clinical 
practice guidelines.8,14,15 This SLANH’s anemia survey 

Figure 1. Distribution of the hemoglobin levels by the participating countries.

Hb: hemoglobin.

In parenthesis, the mean value of hemoglobin levels in each country, expressed in g/dL.

C
o

u
n

tr
ie

s

% patients

Argentina (10.5)

Bolivia (10.9)

Brazil 10.9)

Chile (9.7)

Colombia (9.6)

Dominican Republic (10.9)

Ecuador (10.7)

Honduras (10.9)

Mexico (10.2)

Nicaragua 11.3)

Panama (11.9)

Paraguay (9.7)

Peru (10.4)

Puerto Rico (11)

Uruguay (11)

Venezuela (9.9)

Hb groups (g/dL) <10.5     10.5-12  >12

0 10 20 30 40 50 60 70

46.1
34.8

19.1
35

45
20

35.9
35.2

28.9
64.7

24.5
10.7

57.1
30.6

12.2
43.5

47.8
8.7

35.2
48.7

16.1
42.1

26.2
31.7

52.5
28.8

18.7
24.6

47.5
27.9

14.4
31.7

53.8
66.3

21.9
11.8

50.3

21.7
28

33.3

8.3
58.3

28.5
48.6

22.9
63.5

22.3
14.2



short originals
Raúl Carlini et al. Anemia in hemodialysis in Latin America

Nefrologia 2014;34(1):96-104
101

is a first attempt to try to elucidate the status of anemia 
management among LA chronic HD patients. We found 
that the median Hb level was 10.5g/dL and that only 34% 
of patients had Hb levels within the target recommended by 
the RPCA-ERC/SLANH. However, a subsequent statistical 
analysis showed that 61.4% of patients had Hb levels above 
10g/dL. Surprisingly, 84% of the patients were receiving an 
ESA and 68% IV iron treatment.

Regarding ESA doses, the mean SC dose of erythropoietin 
ブ was 7,330IU/week and in the IV administration was 
10,662IU/week to achieve median Hb levels of 10.5g/dL 
in slightly over one-third of patients. Most other Society 
Registers do not report the discrimination between IV 
and SC ESAs doses. The 2010 UK Annual Renal Register 
reported a mean ESA dose of 9,507IU/week and that 85% 
of patients had Hb levels ≥10g/dL, with the median level 
being 11.6g/dL.16 The 2012 US Renal Data Report shows 
that by the end of 2010, the mean ESA dose was 15,829IU/
week with an achieved mean Hb level of 11.3g/dL. Roughly, 
two-thirds of patients had Hb levels in the 10-12g/dL range. 
Additionally, the highest doses of IV iron of 2,700 mg or 
more were present in 24% of patients who were treated 
jointly with ESAs.17

In a recent report from Japan, of 1,622 patients the mean 
Hb was 10.3g/dL. The majority were treated with ESAs 
(82.2%), but only 54% of the patients had Hb levels within 
the target recommended by the Japanese guidelines. The 
mean ESAs doses administered by IV were 4,645IU/
week.18

Our findings also demonstrate that the RPCA-ERC/SLANH 
recommended levels of TSAT and ferritin (>25% and 
≥200μg/L, respectively) were associated with the highest 
Hb levels. We also found a negative association between 
ferritin and TSAT with ESAs and iron IV doses. The 
association between the low Hb and TSAT≤25% suggests 
that a functional iron deficiency could be present in a high 
percentage of patients. However, the low percentage of 
patients that were tested for TSAT (63%) suggests that the 
assessment for a complete iron status testing is necessary for 
the adequate control of anemia in HD patients in LA. The 
mechanism of poor anemia control detected in women, even 
though receiving higher weight adjusted ESA doses, was 
probably due to the fact that women were iron undertreated 
when compared to men (47% vs 52%, respectively).

We also found that ESAs and iron IV doses were higher 
for patients with low Hb levels which could suggest ESA 
hyporesponsiveness. Multivariable logistic regression analysis 
demonstrated that the independent variables associated with 
Hb level <10.5g/dL were female gender, TSAT≤25%, and 
age≤50 years. Female gender and low TSAT are known as 
factors for ESA hyporesponsiveness.19,20 The variable age≤50 
year is probably because our HD population is younger than 
that reported in other populations.

The inter-variation in the Hb levels between LA countries 
could be due to several causes, such as anemia treatment 
(including laboratory test and drugs) which represents 
an important cost for the diverse health care systems. 
This could reflect a potential restriction in anemia 

Table 3.  Associations between anemia management variables and hemoglobin levels.

Hb groups (g/dL)

Variables <10.5 10.5-12 >12 p Total sample

N
(%)

4,175
(46.3)

2,947
(32.7)

1,903 (21.1)
9,025
(100)

Hb (g/dL) 8.9±1.2 11.2±0.5 13±0.8 0.000 10.5±1.8

Ferritin (µg/L) 565±538 573±527 576±562 0.7 570±539

TSAT (%) 28.2±14.6 30.5±15 31.4±15.4 0.000 29.8±15

Kt/V 1.5±0.4 1.5±0.3 1.4±0.3 0.08 1.46±0.35

Patients on ESA (%) 85.2 87.7 77.1 0.000 84.3

ESA α+ß doses (UI/kg/week) 139±88 119±78 105±74 0.000 126±83

Patients on iron IV (%) 68 69 68 0.5 68.3

Fe IV doses (mg/month) 348±266 295±219 285±201 0.000 317±240

ESAs: Erythropoiesis-Stimulating Agents; Fe: Iron; Hb: Hemoglobin; IV: Intravenous; TSAT: Transferrin Saturation.
Results are expressed as mean ± standard deviation (SD).
The associations between anemia management variables and hemoglobin levels were made by ANOVA or chi square test. 
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management practices, not only for the prescription 
of inappropriate doses, but also for the frequency of 
administration.

Our study has several limitations. It is cross-sectional with 
all the statistical limitations associated with this type of 
study design. We only selected non-chain owned HD units, 
primarily because there was an ease of access to obtain the 
data. Since participation in the study was voluntary, data 
from some countries were very limited, and also some of the 
participating countries have data from only one HD unit. The 
survey was not designed to evaluate the effectiveness of any 
of the drugs used for the treatment of anemia.

In conclusion, from the group of patients analyzed, despite the 
high prevalence of those receiving ESAs and IV irons, a significant 
fraction of them had Hb levels out of the range recommended 
by the RPCA-ERC/SLANH. Possible contributing factors and 
solutions to improve this problem require further investigation. 
Therefore, we are now beginning to re-collect data for the 
updated survey continuation that will allow us to increase the 
number of participating units and as a consequence, the number 
of the HD patients. Additionally, this updated and expanded 
survey will make a significant contribution in strengthening the 
commitment and understanding of the management of anemia 
in HD patients in LA.
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