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Gregorio T. Obrador, MD, MPHSeveral sources of data indicate that there are

racial and ethnic disparities in the manage-

ment of anemia of chronic kidney disease and

end-stage renal disease. In this article, I present

evidence documenting these disparities and

discuss possible factors that may explain the

suboptimal anemia management. I also pro-

vide recommendations to improve anemia

management in disadvantaged populations.
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ANEMIA MANAGEMENT IN
DISADVANTAGED
POPULATIONS

In a cross-sectional study of 5222
adult patients with different stages of
chronic kidney disease (mostly stages 1–
4) who were selected from 237 US
physician practices (including family
practice, internal medicine, nephrology
and endocrinology), the mean hemo-
globin levels for Caucasians, African
Americans, Hispanics, Asian, Native
Americans, and other races were 12.4,
11.7, 11.8, 12.2, 11.5, and 12.4 g/dL,
respectively, and the prevalence of
anemia, defined as hemoglobin
,12 g/dL, was 44%, 59%, 54%,
48%, 60%, and 43%, respectively
(Figure 1).1 In a multivariate analysis
that adjusted for age, sex, postmeno-
pausal state, estimated glomerular filtra-
tion rate, transferring saturation, and
ferritin, the relative risks (and 95%
confidence interval) of having a hemo-
globin level ,12 g/dL for African
Americans, Hispanics, Native Ameri-
cans, and Asians compared with Cau-
casians were 1.61 (1.40–1.85), 1.52

(1.15–2.0), 1.49 (0.52–4.30), and 1.43
(0.95–2.15), respectively. In another
study of all patients who began chronic
dialysis between 1995 and 1997 in the
United States, the percentage of patients
with hematocrit ,28% for Caucasians,
African Americans and other races was
46%, 59%, and 55%, respectively, and
the percentage of patients who received
predialysis erythropoietin was 23%,
16%, and 21%, respectively.2 In a
multivariate analysis that adjusted for
several factors, the relative risk of having
a hematocrit ,28% for African Amer-
icans and other races compared with
Caucasians was 1.40 (1.36–1.44) and
1.33 (1.27–1.39), respectively; likewise,
the relative risk for receiving predialysis
erythropoietin was .84 (.81–.87) and
.94 (.90–1.00), respectively.

Although hematocrit levels and pre-
dialysis erythropoietin use among US
dialysis patients have improved over
time, the racial and ethnic disparities
remain. Indeed, among 334,883 inci-
dent US dialysis patients from April
1995 through December 1999, the
mean hematocrit level at the initiation
of dialysis increased from 28.1% to
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Fig 1. Prevalence of anemia (defined as hemoglobin ,12 g/dL) in a cohort of
patients with chronic kidney disease
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29.3%, and the prevalence of predialysis

erythropoietin use increased from

21.8% to 28.1% during the study

period.3 However, the percentages were

significantly lower for African Ameri-

cans and other races than for Cauca-

sians. More recent data from the US

Renal Data Registry (USRDS) also

showed a lower mean hemoglobin level

at the initiation of dialysis and a lower

prevalence of predialysis erythropoietin

use between 1999 and 2004 among

African Americans and Hispanics than

among Caucasians and other races

(Figure 2). By contrast, there are no

significant racial and ethnic differences

in mean hemoglobin level among

prevalent hemodialysis patients, suggest-

ing that once patients are on hemodi-

alysis, they receive enough erythropoie-

tin to raise their hemoglobin level to a

similar level regardless of race or

ethnicity.4

Limited data are available regarding

anemia management in developing coun-

tries. In a retrospective analysis of 84

patients who began chronic hemodialysis

between 2002 and 2006 at the National

Institute of Cardiology, a tertiary care

center in Mexico City, the mean age of

the patients was 29 years, 46% were

women, 30% completed primary school,

40% attended high school, and the

median monthly income was $200. The

mean hematocrit level at the initiation of

dialysis was 22.8%66% (range, 9%–

37%), 81% of patients had an hematocrit

level ,28%, and only 4 patients (4.3%)

received predialysis erythropoietin. The

mean hematocrit among patients who

received predialysis erythropoietin was

25.3%66% compared with 22.6%66%

among those who did not (unpub-

lished data). Likewise, at the Civil

Hospital of Guadalajara, Mexico, which

mostly serves a very poor and uninsured

population, the mean hematocrit level

of 274 patients who presented with

end-stage renal disease in 2003 was

22.8%6%5.7%. This level is significant-

ly lower than a mean hematocrit of

27.9%65.7% in incident Hispanic

USRDS patients who did not have

medical insurance and survived at least

90 days after dialysis initiation, regardless

of dialysis modality.5

In summary, there are racial and

ethnic disparities regarding prevalence of

anemia of chronic kidney disease and

predialysis erythropoietin use in disad-

vantaged populations. Specifically, Afri-

can Americans, Hispanics, and Native

Americans have a higher prevalence of

anemia and a higher adjusted relative risk

of anemia and of not having received

predialysis erythropoietin compared with

Caucasians. Despite overall improvement

in trends of predialysis anemia manage-

ment, the racial and ethnic disparities still

remain. Mean hematocrit and predialysis

erythropoietin use is quite low in disad-

vantaged populations of some developing

countries.

FACTORS THAT MAY
EXPLAIN SUBOPTIMAL
ANEMIA MANAGEMENT IN
DISADVANTAGED
POPULATIONS

We can speculate about factors that

may contribute to suboptimal anemia

management in disadvantaged popula-

Fig 2. Mean hemoglobin and erythropoietin (Epo) use at initiation of dialysis in incident US dialysis patients (United States Renal
Data System Annual Data Report 2006)
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tions. They can be grouped as patient-

related, treatment-related, and health-

care system–related factors.

Among patient-related factors, race

and attitudes toward seeking or accepting

medical care appear to be important.

African Americans have hemoglobin

levels that are .5–.9 g/dL lower than

those of Caucasians and Asian popula-

tions.6–8 Although the reasons for this

phenomenon are unknown, unmeasured

differences in underlying levels of chronic

inflammation or a higher prevalence of

certain conditions (ie, hemoglobinopa-

thies) may play a role. The attitudes

toward seeking or accepting medical care

are influenced by cultural factors, such as

level of health education and trust in the

medical establishment. In addition, sev-

eral studies have shown that African

Americans are less likely to adhere to

medications than Caucasians9–11 and that

they are more likely to deny the need for a

kidney transplant and are less accepting

of their situation than are non-African

Americans.12

Regarding treatment-related factors,

lack of access to erythropoietin therapy is

a critical issue, particularly in some

developing countries where erythropoie-

tin is not available for most patients

because of its cost. Differences in eryth-

ropoietin and iron dose may also play a

role. The USRDS has reported that the

mean hemoglobin level of prevalent US

hemodialysis patients is similar in all

racial and ethnic groups, but African

Americans receive significantly higher

erythropoietin doses than any other

group.4 Moreover, the mean hemoglobin

level of prevalent peritoneal dialysis

patients is lower in African Americans

than that of other racial and ethnic

groups; however, African Americans

receive significantly higher erythropoietin

doses compared with the other groups.

Although it is unknown why African

American dialysis patients require more

erythropoietin to achieve the same or

lower hemoglobin level, we can speculate

that lack of adjustment for body mass

index could at least partially explain the

differences. Additional factors may in-

clude reimbursement policies for eryth-

ropoietin, which may be related to the

type of dialysis facility in which African

American patients are dialyzed, differenc-

es in co-morbidities or inherent response

to erythropoietin, and differences in iron

use. Regarding the latter factor, a recent

study reported no significant difference in

the prevalence of intravenous iron use

between Caucasian and African American

US prevalent dialysis patients.13

Regarding healthcare system–related

factors, the presence and type of medical

insurance can have a profound impact on

patient’s eligibility for and means to

afford erythropoietin. In addition, reim-

bursement for erythropoietin can vary

widely among third-party providers, and

may depend in part on the hemoglobin/

hematocrit value at the initiation of

therapy. In the study previously men-

tioned of all patients who began chronic

dialysis in the US between 1995 and

1997, there was substantial racial and

ethnic variation in insurance coverage,

with Medicaid and lack of insurance

being significantly more common among

African Americans and Hispanics than in

other racial and ethnic groups.2 Not

unexpectedly, the prevalence of having a

hematocrit ,28% at the initiation of

dialysis was higher among patients cov-

ered by Medicaid or uninsured (59% and

62%, respectively) than that of those

covered by private insurance or Medicare

(49% and 50%, respectively). Likewise,

the prevalence of predialysis erythropoi-

etin use was significantly lower for those

covered by Medicaid or uninsured

(19.5% and 14.5%, respectively) than

that of those covered by private insurance

or Medicare (27.5% and 21.5%, respec-

tively). In a multivariate analysis, after

adjusting for a variety factors, such as age,

sex, race, employment, diabetes, func-

tional status, dialysis modality, end-stage

renal disease network, erythropoietin use

(for the hematocrit ,28% model) and

hematocrit level (for the erythropoietin

use model), the type of medical insurance

was independently associated with a

hematocrit ,28% at the initiation of

dialysis and with not having received

predialysis erythropoietin. Specifically,

compared to private insurance, the

adjusted relative risk (and 95% confi-

dence interval) for having an hematocrit

,28% at the initiation of dialysis for

those covered by Medicaid and the

uninsured was 1.22 (1.16–1.27) and

1.34 (1.27–1.41), respectively, and for

having received predialysis erythropoietin

was .66 (.63–.70) and .49 (.45–.52),

respectively. We can conclude from these

data that Medicaid and lack of insurance

are strong predictors of suboptimal

anemia management. However, the con-

tribution of more broad socioeconomic

factors unrelated to insurance cannot be

excluded.

Other healthcare system–related fac-

tors that may contribute to suboptimal

anemia management in disadvantaged

populations include lack of access to

health care and physician referral pat-

terns. Several studies have shown an

association between suboptimal anemia

management and late referral to the

nephrologist. As an example, in a

retrospective study of 135 patients who

began dialysis at the New England

Medical Center, the prevalence of

hematocrit ,28% at the initiation of

dialysis among patients who were re-

ferred late (,4 months before initiation

of dialysis) was 55% compared to 33%

among those who were referred early

($4 months before the initiation of

dialysis).14 Likewise, the prevalence of

predialysis erythropoietin use was 17%

among those who were referred late

compared with 40% among those who

were referred early.

RECOMMENDATIONS TO
IMPROVE ANEMIA
MANAGEMENT IN
DISADVANTAGED
POPULATIONS

Most clinical practice guidelines

recommend starting erythropoiesis-
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stimulating agents when the hemoglo-

bin level is ,11 g/dL; they also provide

recommendations for anemia manage-

ment.15–17 A critical factor for improv-

ing anemia of chronic kidney disease in

disadvantaged populations is to improve

access to health care by means of

universal coverage, reimbursement for

ESAs, and timely referral to the ne-

phrologist. However, since the preva-

lence of predialysis erythropoietin use

remains low even in developed countries

where erythropoiesis-stimulating agents

are more widely available,4 an effort

should be made to educate physicians

and other healthcare providers on the

proper use of these agents as well as

iron. In addition, efforts should be

made to improve patients’ attitudes

towards receiving and accepting medical

care. Improved access to health care and

appropriate use of erythropoiesis-stimu-

lating agents and iron therapy may

result in better anemia management in

these patients.
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