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Abstract

Background Appropriate management of anemia in patients with hemodialysis (HD) involves the administration
of iron supplementation and erythropoietin-stimulating agents (ESAs), in addition to monitoring the response. This
study aimed to evaluate the treatment of anemia in patients with HD and describe the factors associated with it and
its effect on health-related quality of life (HRQOL).

Methods The study was cross-sectional in design. The patients were included from three dialysis centers in Palestine
from June to September 2018. The data collection instrument consisted of two portions; the initial portion contained
demographic and clinical information on the patients, while the second consisted of the European Quality of Life
5-Dimension Scale (EQ-5D-5 L) and the visual analog scale EQ (EQ-VAS).

Results The study included 226 patients. Their mean age (£ SD) was 57 = 13.9 years. The mean level of hemoglobin
(Hb) (+SD) was 10.63+1.71 g/dl, and 34.1% of the patients had a Hb level of 10-11.5 g/dl. All patients who required
iron supplementation received it intravenously with a dose of 100 mg of iron sucrose. AlImost 86.7% of the patients
received darbepoetin alfa intravenously at 0.45 mcg/kg a week, and 24% had a Hb level > 11.5 g/dl. There were
significant associations between the level of Hb and the number of comorbid diseases and the ESA that was received.
However, other demographics and clinical factors did not significantly affect Hb levels. Certain variables, such as
exercise, were a predictor of a higher quality of life. It should be noted that there is a significant impact of a low Hb
value on the EQ-VAS scale.

Conclusions Our study found that more than half of the patients had a Hb level below the recommended goal

of Kidney Disease Improving Global Outcomes (KDIGO). Furthermore, a significant association was found between
patients'Hb level and HRQOL. Therefore, the appropriate treatment of anemia in patients with HD should be followed
by adherence to the guideline recommendations, which consequently improves the HRQOL of HD patients, in
addition to obtaining optimal therapy.
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Background

Hemodialysis (HD) is the backbone and life-sustaining
therapy for patients with end-stage renal disease (ESRD)
who cannot undergo renal transplantation [1-3]. The
reported number of patients with ESRD who under-
went HD in the West Bank increased from 1014 to 2015
to 1119 patients in 2016, divided into 12 units [4, 5]. The
hemodialysis procedure can cause frequent complica-
tions related to ESRD [6]. Anemia is a frequent compli-
cation among ESRD patients, affecting almost all HD
patients [7, 8].

Anemia contributes to mortality and morbidity [9],
adverse cardiovascular outcomes, and a lower quality of
life (HRQOL) [7]. Although erythropoietin-stimulating
agents (ESAs) are available, the management of anemia in
patients who receive renal replacement therapy is contro-
versial [9, 10].

The most inclusive objective for managing patients
with ESRD is maintaining a long survival rate and pre-
serving the patient’s life at a satisfactory level [11]. Good
anemia management positively affected HD patients,
including lowering mortality and morbidity rates with a
substantial improvement in HRQOL [12-14]. In particu-
lar, HRQOL deterioration has increased over time, and
one of its anticipated factors was changes in hemoglobin
(Hb) [15]. Furthermore, previous studies have suggested
a correlation between HD, anemia, and reduced HRQOL
[15, 16].

A previous study found that 45% of patients with HD
had a mean Hb level between 11.0 and 12.0 g/dl, which
was according to the KDOQI recommendation, 30%
were between 10.0 and 11.0 g/dl, 10% had a level lower
than 10.0 g/dl, and 15% were above 12.0 g/dl. The study
also showed that women and patients with a low albumin
level had a statistically significant low Hb level [17]. The
European Survey on Anemia Management 2003 (ESAM
2003) [18] has conducted a study in 11 European coun-
tries. The results revealed that diabetic nephropathy is
the most verified reason for renal failure, hypertension
is the communal comorbidity, and the majority of pre-
cipitants had received HD. Furthermore, the proportion
of patients who reached a target Hb level of =11 g//dl
varied between countries [18]. Data from a prospective
and multicenter observational study demonstrated that
the mean Hb level was 10.29+1.44 g/dl, and 26% of the
patients had Hb levels between 11 and 11.9 g/dl [14]. A
cross-sectional study exhibited a significant positive cor-
relation between Hb and hematocrit levels and HRQOL
[16].

In Palestine, an observational retrospective study
assessed compliance with the management guidelines
among HD patients. As a result, 8.9% and 43% of the
patients achieved the Hb goals according to the National
Kidney Foundation Kidney Disease Outcomes Quality
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Initiative (NKF-KDOQI) and KDIGO, respectively.
Additionally, the study found an insignificant associa-
tion between anemia control and sociodemographic and
clinical factors of patients [19].

Treatment of anemia in ESRD is challenging for phy-
sicians and patients [14], as inappropriate treatment is
associated with poor results and reduced HRQOL. Few
articles have been published to evaluate anemia man-
agement among HD patients and their correlation with
HRQOL [16, 20-22], and none of these studies were
conducted in Palestine. The main goal of the current
study was to evaluate the treatment of anemia among
patients with maintenance HD. Furthermore, we aimed
to describe the characteristics of the study patients asso-
ciated with anemia and to assess the association between
anemia and HRQOL.

Our study is the first in Palestine to focus on this issue.
Therefore, this research provides a framework and infor-
mation that can be a reference to improve anemia man-
agement. Additionally, determining factors associated
with a low Hb level among HD and evaluating the treat-
ment strategy can help improve the treatment approach
of these patients.

Methods

Study design

This study was cross-sectional in design, achieved using
a convenient and clustered sampling technique. Partici-
pants were recruited from three dialysis centers in the
north, center and south West Bank, Palestine: An-Najah
National University Hospital in Nablus, Ramallah’s Sons
Ward of Palestine Medical Complex in Ramallah, and Al
Hussein Government Hospital in Beit Jala.

Sample size

In 2016, the West Bank, under the Ministry of Health,
operated a total of 11 hemodialysis units, which were
equipped with 148 hemodialysis machines. Furthermore,
An-Najah National University Hospital in Nablus had
one unit with 35 hemodialysis machines. As a result, the
West Bank was able to offer consistent dialysis services to
1,119 patients [5]. During that year, the estimated popu-
lation of the region was approximately 3 million, and the
prevalence of hemodialysis cases was 373 per million
population.

According to the annual health report for Palestine
2016, the number of patients who underwent dialysis
in the three centers was 484 [5]. This number was used
to calculate the required sample size using the Roasoft
tool (http://www.raosoft.com/samplesize.html), with a
response distribution of 50%, a 95% confidence interval,
and a margin of error of 5%. The calculated minimum
effective sample size was 215. Furthermore, the estimated
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sample size was increased by 5-10% to improve the reli-
ability of the present study and decrease false results.
An-Najah National University Hospital received 47.8%
(108 patients) of the sample, Ramallah’s Sons Ward
received 32.7% (74 patients) and Al Hussein Government
Hospital received 19.5% (44 patients). Furthermore, a
pilot study of 10 patients was conducted before starting
the actual study, which was not included in the analysis.

Data collection

Data were collected from the three dialyzes from June
to September 2018. The questionnaire was completed
throughout the working time of each center by interview-
ing the enrolled patients for almost 10 min and accessing
their profiles.

The questionnaire consisted of two parts. The first part
contained the patient’s sociodemographic and clinical
information divided into the following: [1] Sociodemo-
graphic characteristics, including age, gender, level of
education (illiterate, primary school, secondary school,
or university), marital status (married or single), location
(urban, rural, or camp), employment status (unemployed,
employed, or previously employed before the onset of
renal failure), smoking (current smoker, previous smoker,
or nonsmoking), exercise, herbal use, and family history
[2]. Clinical information on the history of the disease and
other chronic diseases included the number of HDs per
week, the duration of renal failure, the duration of HD
and the presence of comorbidities [3]. Current medica-
tions, herbal products used, and last available laboratory
values.

The second part consisted of the European Quality of
Life 5-Dimensions scale (EQ-5D). The Euro Quality of
Life (QOL) Group developed the EQ-5D instrument,
consisting of the descriptive system and the visual ana-
log scale (EQ-VAS). The descriptive system contains five
components (mobility, usual activities, self-care, anxiety/
depression, and pain/discomfort). Furthermore, EQ-VAS
records the respondent’s self-rated health on a 20 cm ver-
tical visual analog scale with endpoints labeled ‘the best
health you can imagine’ and ‘the worst health you can
imagine’ EQ-VAS records how good or bad a patient’s
health status is today by marking X’ on the scale and
then writing the number in the box below. The Arabic
form of the EQ-5D has been used in several populations
[23-27] and, more specifically, in Palestine HD patients
[28-32]. In accordance with the recommendations of the
tool’s developers [33], the Arabic version of the EQ-5D
was used with permission. The EQ-5D scale had good
and acceptable internal consistency, with a Cronbach
alpha score of 0.820.

Page 3 of 11

Inclusion and exclusion criteria

ESRD patients who were on maintenance HD, 18 years
and older, and accepted participation were included.
However, we excluded patients who were unable to
understand the question, such as psychiatric patients,
cancer patients, or actively receiving chemotherapy.

Ethical considerations

Approvals from the Institutional Review Board (IRB), the
Palestinian Ministry of Health (PMOH), and An-Najah
National University Hospital were obtained before the
initiation of the current investigation. Furthermore, ver-
bal consent was obtained from patients individually, and
only patients who agreed to participate were included.

Statistical analysis

The data were analyzed using version 21 of the Statisti-
cal Package for Social Sciences (IBM-SPSS) program.
The analysis involved presenting the data using the mean
(xstandard deviation), median (lower-upper quartile),
frequencies, and percentages. To assess normality, the
Kolmogorov-Smirnov test was employed. Correlations
between the categories of Hg level and other factors with
the quality of life scales were examined using the Krus-
kal-Wallis and Mann-Whitney U tests. The EQ-5D-5 L
crosswalk index value calculator, based on values from
the general population of the United Kingdom, was
used to determine the EQ-5D scores. Differences in cat-
egorical variables were evaluated using the chi-square or
Fisher exact test. Multiple linear regression analysis was
conducted to identify the determinants of poor HRQOL.
The significance level was set at a p-value of less than
0.05.

Results
Characteristics of the sample
A total of 226 HD patients were included in the current
analysis. The mean age (£SD) was 57+13.9 years, rang-
ing from 21 to 87 years. More than half of the patients
(n=121, 53.5%) were male. The highest proportion
(n=117, 51.8%) of patients lived in rural areas, followed
by urban areas (#=86, 38.1%). The marital status reported
by the patients was as follows: 78.8% were married, and
21.2% were single/divorced/widowed. Regarding the level
of education, the majority (n=86, 38.1%) of the patients
had secondary education, followed by (2=80, 35.4%) a
primary education. A small proportion (n=13, 5.8%)
of the patients reported having a current job, while 124
(54.9%) were previously employed. The majority (n=136,
60.2%) of the patients were nonsmokers, and only 7.5%
exercised (Table 1).

Regarding comorbid diseases, the median number
(interquartile range) was 4.0 (3.0-5.1). Most patients suf-
fered from hypertension (87.6%), followed by diabetes
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Table 1 Characteristics of the study sample according to hemoglobin level

Characteristic Total (N=226) Hb <11 g/dl Hb=11 g/dI P value
n (%)

Gender 0.119

Male 121 (53.5) 66 (49.3) 55(59.8)

Female 105 (46.5) 68 (50.7) 37 (40.2)

Age category (years) 0.279

<60 113 (50.0) 71(53.0) 42 (45.7)

>60 113 (50.0) 63 (47.0) 50 (54.3)

Locality 0.391

Rural 117 (51.8) 53(39.6) 33(53.9)

Urban 86 (38.1) 65 (48.5) 52 (56.5)

Camp 23(10.2) 16(11.9) 7(7.6)

Marital status 0.61

Married 178 (78.8) 104 (77.6) 74 (80.4)

Single 48 (21.2) 30(22.4) 18 (19.6)

Level of education 0.95

llliterate 19 (8.4) 12 (9.0) 7(7.6)

Primary 80 (35.4) 47 (35.1) 33(35.9)

Secondary 86 (38.1) 52 (38.8) 34 (37.0)

University 41(18.1) 23(17.2) 18(19.2)

Employment status 0.555

Unemployed 89 (39.4) 55(41.0) 34 (37.0)

Employed 13(5.8) 9(6.7) 4(43)

Previously employed before renal failure 124 (54.9) 70(52.2) 54 (58.7)

Smoking 0.249

Current smoker 52(23) 33(24.6) 19 (20.7)

Previous smoker 38 (16.8) 18 (13.4) 20 (21.7)

Nonsmoker 136 (60.2) 83 (61.9) 52 (56.5)

Exercise 0324

No 209 (92.5) 122 (91) 87 (94.6)

yes 17 (7.5) 11(8.2) 5(5.4)

Family history 0.501

No 187 (82.7) 109 (81.3) 78 (84.8)

Yes 39(17.3) 25(18.7) 14 (15.2)

Herbal use 0.285

No 103 (45.6) 65 (48.5) 38(41.3)

Yes 123 (54.4) 69 (51.5) 54 (58.7)

Total number of medications 0.16

<7 115 (50.9) 63 (47.0) 52 (56.5)

>7 111 (49.1) 71(53.0) 40 (43.5)

Number of dialysis per week 0.939

<3 25(11.1) 15(11.2) 10(10.9)

>3 201 (88.9) 119 (88.8) 82 (89.1)

Duration of renal failure 0425

<5 124 (54.9) 73 (54.5) 51(55.4)

5-<10 72 (31.9) 46 (34.3) 26 (28.3)

>10 30(13.3) 15(11.2) 15(16.3)

Years of hemodialysis 0.209

<4 146 (64.6) 91 (67.9) 55(59.8)

>4 80 (354) 43 (32.1) 37(40.2)

Hours of hemodialysis 0429

<4 158 (69.9) 91 (67.9) 67 (72.8)

>4 68 (30.1) 43 (32.1) 25(27.2)

Number of comorbid diseases 0.045
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Table 1 (continued)

Characteristic Total (N=226) Hb <11 g/dl Hb=11 g/dI P value
n (%)

<2 32(142) 4(104) 8(19.6)

3-4 97 (42.9) 56 (41.8) 41 (44.6)

5-6 5(33.2) 46 (34.3) 29(31.5)

>6 2(9.7) 8(134) 4(43)

Received darbepoetin alfa <0.001

No 30(13.3) 6 (4.5) 24(26.1)

Yes 196 (86.7) 128 (95.5) 68 (73.9)

Abbreviation: IQR: Interquartile range, p value: probability value, Hb: hemoglobin

mellitus (DM) (56.2%) and ischemic heart disease (42.5%)
(Additional file 1: Table S1).

History of renal disease of the study sample

The median duration (interquartile ranges) (years) of
renal failure and HD of the study participants was 4.0
(2.0-6.0) and 2.5 (1.0-5.0), respectively. Furthermore, the
median number (interquartile range) of HD sessions per
week was 3.0 (3.0-3.0), and the median number of hours
(interquartile range) of HD sessions was 3.5 (3.5-4.0).

Chronic medications and herbal remedies used by the
study sample

The results showed that 123 patients (54.4%) used herbal
remedies. Arabic gum (n=71, 31.4%) was the most pop-
ular herb used, followed by mixed herbs (n=42, 18.6%)
(Additional file 1: Table S2).

The number of medications used was between 0 and
14, with a median (interquartile range) of 6.0 (5.0-8.0).
Darbepoetin alfa (#=196, 86.7%), calcium carbonate
(n=193, 85.4%), alfacalcidol (#=190, 84.1%) and iron
sucrose (n=128, 56.6%) were the most commonly used
medications (Additional file 1: Table S3).

Laboratory values for the study sample
The mean Hb level (£SD) was 10.63%1.71 g/dl, ranging
from 6.10 to 17.31 g/dl. According to the definition of
anemia by KDIGO, 109 (90.1%) male patients were ane-
mic with Hb * 13 g/dl, and 83 (79%) female patients were
anemic with Hb * 12 g/dl. Indeed, 84 (37.16%) patients
had Hb values<10 g/dl, 134 (59.3%) patients had Hb val-
<11 g/dl, 92 (40.7%) had Hb values>11 g/dl, and 77
(34.1%) had Hb values 10-11.5 g/dL.

Table 2 shows a variety of laboratory results obtained
from patient medical records. Of 226 patients, 128
(56.6%) received intravenous iron therapy. The 128
patients received iron sucrose at a dose of 100 mg.
Information on iron status was available for 163 (72.1%)
patients with recorded serum ferritin and 185 (81.90%)
with documented TSAT. The mean TSAT (£SD) of the
patients was 32.33+17.16%, ranging from 5.41 to 130, and
the mean (£SD) serum ferritin level was 447.49+464.45

ng/ml, ranging from 4.63 to 2016. Regarding the KDIGO
goals, of the 163 patients whose serum ferritin was docu-
mented, 54 (33.1%) patients had serum ferritin 500 ng/
ml. Furthermore, of 185 patients with documented TSAT,
93 (50.3%) patients had TSAT >30%.

Erythropoietin stimulating agent used in the study sample
The results showed that 196 (86.7%) patients used dar-
bepoetin alfa; the mean dose administered (£SD) was
42.1%+16.2 mcg. Among 196 patients, 122 (62.2%)
received 30 mcg, 69 (35.2%) received 60 mcg, and five
(2.6%) received 90 mcg.

Of 30 patients (13.3%) who did not receive ESAs,
20% (n=6) had a Hb level>13 g/dl. However, of the 84
patients with Hb levels<10 g/dl, 2.4% (n=2) did not start
ESA therapy. Among the 196 patients who received dar-
bepoetin alfa, 24% (n=47) had a Hb level >11.5 g/dL.

Characteristics of the study sample with differences in
hemoglobin goal

There was no substantial association between the Hb
goal and age category, sex, location, level of education,
marital status, employment status, smoking, exercising,
or family history of renal disease. Furthermore, there was
no significant association between the Hb target and the
number of HDs per week, the duration of renal failure,
and chronic medications. On the other hand, a signifi-
cant association was reported between the hemoglobin
target and the total number of comorbidities (p=0.045)
and receiving darbepoetin alfa (»p<0.001) (Table 1).

Univariate and multivariate analyses of factors associated
with HRQOL

The medians (interquartile ranges) of the EQ-5D-5 L
index and the EQ-VAS score were 0.69 (0.49-0.81) and
60 (50-75), respectively. Factors such as marital status,
having a higher level of education, and a lower number of
comorbidities were predictors of Eq. 5D5L. Participants
who exercised had higher median HRQOL scores (0.82
(0.79-1.00) for Eq. 5D5L and 70.00 (70.00-89.50) for EQ-
VAS) than those who did not exercise (0.66 (0.44—0.79)
for Eq. 5D5L and 60.00 (50.00-70.00) for EQ-VAS).
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Table 2 Laboratory indices recorded for the study sample

Lab test Total (n=226)
Serum ferritin (ng/ml)

n (%) 163 (72.1)
Mean +SD 44749 +464.45
Range 4.63-2016
<500 109 (66.9)
>500 54(33.7)
TSAT (%)

n (%) 185 (81.9)
Mean+SD 3233+17.16
Range 541-130
<30 92 (49.7)
>30 93 (50.3)

C- reactive protein (mg/l)

n (%) 29(12.8)
Mean +SD 22.22+5049
Range 0.49-272
Albumin (g/dl)

n (%) 182 (80.5)
Mean +SD 3.82+£048
Range 1-5.62

Total bilirubin (mg/dl)

n (%) 36 (15.9)
Mean=+SD 037+£0.15
Range 0.2-0.8
Blood urea nitrogen (mg/dl)

n (%) 222 (98.2)
Mean +SD 55.73+£54.85
Range 430-728
Fasting blood glucose (mg/dl)

n (%) 109 (48.2)
Mean=+SD 140.69+86.37
Range 63-683
Serum creatinine (mg/dl)

n (%) 223 (987)
Mean +SD 7.89+3.08
Range 0.92-21.3
Phosphorus level (mg/dl)

n (%) 225(99.6)
Mean +SD 10.71+£43.93
Range 0.94-441
Calcium level (mg/dl)

n (%) 225 (99.6)
Mean +SD 9.71+£8.12
Range 6.14-95
Potassium level (mmol/I)

n (%) 224(99.1)
Mean +SD 4.71£0.90
Range 2.70-7.40
Sodium level (mEq/l)

n (%) 224(99.1)
Mean +SD 136.24+13.07
Range 3.92-154

Abbreviations TSAT: Transferrin saturation, SD: Standard deviation
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However, other variables, such as duration and frequency
of hemodialysis, were not significantly associated with
the two HRQOL measurement scales (Tables 3 and 4).

The median (interquartile range) of the EQ-5D-5 L
index for patients with a Hb level<11 was 0.65 (0.42—
0.79), while it was 0.73 (0.51-0.82) for those who had a
Hb level>11. Furthermore, the median EQ-VAS score
for patients with Hb levels<11 was 50.0 (43.8—70.0) com-
pared to 60.0 (50.0-78.8) for patients with Hb levels>11.
The hemoglobin level was found to significantly affect
both scales of quality of life: EQ-5D-5 L (p=0.039) and
EQ-VAS (p=0.004). According to the multivariate analy-
sis, a low level of hemoglobin was the predictor of poor
quality of life on the EQ-VAS scale only (Table 5).

Discussion

Few studies have been established to study the treatment
of anemia among HD patients and its association with
HRQOL [15, 34]. Therefore, this work is the first in Pales-
tine to provide baseline data and information that help to
assess anemia management in HD patients and its asso-
ciation with HRQOL and patient characteristics.

The sociodemographic findings of the current study
were relatively close to the results of a previous publi-
cation in Palestine in 2015, such as age, sex, duration of
HD and smoking status [35]. In the current study, most
patients had three weekly dialysis sessions with a median
length of 3.5 h for each session. Comparable findings
were observed in a study conducted in Palestine that
aimed to define variables that influence the quality of life
of HD patients [32].

Al-Ramabhi et al. [35] found that hypertension was the
most prevalent comorbidity (78.5%), followed by DM
(42.5%), among patients with HD. Furthermore, the num-
ber of medications used by patients ranged from one to
fifteen, with a mean (£SD) of 7.87%2.44. Calcium car-
bonate (77.1%) and alfacalcidol (73.8%) were the most
prescribed medications. All the results mentioned were
comparable to our findings.

In our study, the mean Hb level (10.63 g/dl) was lower
than that of a Saudi Arabia study (11.16 g/dl) [17] and
slightly higher than that of a Lebanon study (10.29 g/dl)
[14]. By comparing our findings with research conducted
in Palestine. The mean level of Hb was 8.84+1.52 g/
dl, and according to NKF-KDOQI, the Hb goals were
only achieved in 8.9% of the patients, and 43% had
Hb between 9 and 11.5 g/dl. ESA is regularly initiated
when the Hb level is between 9 and 10 g/dl, as recom-
mended by KDIGO, and it is suggested not to main-
tain Hb>11.5 g/dl. Increasing Hb>11.5-13 g/dl in HD
patients may be associated with increased impairments,
such as an increased risk of thrombosis in vascular
access, stroke, and hypertension [36, 37]. In this analysis,
37.16% of the patients had Hb levels<10 g/dl, and 2.4%
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Table 3 Characteristics of the study sample according to quality of life scores

Characteristic Total (N=226) EQ5D P value EQ-VAS P value
n (%) Median [Q1-Q3] Median [Q1-Q3]

Gender 0.012 0.622

Male 121 (53.5) 0.73(0.52-0.83) 60.00 (50.00-70.00)

Female 105 (46.5) 0.64 (042-0.78) 60.00 (50.00-78.75)

Age category (years) 0.364 0.959

<60 113 (50.0) 0.71 (0.45-0.82) 60.00 (50.00-70.00)

>60 113 (50.0) 0.65 (0.49-0.79) 60.00 (50.00-80.00)

Locality 0.188 0.56

Rural 117(51.8) 0.69 (0.49-0.81) 60.00 (50.00-70.00)

Urban 86 (38.1) 0.70 (0.49-0.81) 60.00 (50.00-80.00)

Camp 23(10.2) 0.60 (0.39-0.77) 50.00 (50.00-70.00)

Marital status 0.006 0.077

Married 178 (78.8) 0.70 (0.53-0.82) 60.00 (50.00-75.00)

Single 48(21.2) 0.61(0.32-0.77) 50.00 (46.25-70.00)

Level of education <0.001 0.093

llliterate 19 (84) 0.50 (0.28-0.73) 60.00 (50.00-80.00)

Primary 80 (354) 0.61(0.39-0.78) 55.00 (50.00-70.00)

Secondary 86 (38.1) 0.70 (0.56-0.83) 60.00 (40.00-76.25)

University 41(18.1) 0.79 (0.68-0.86) 70.00 (60.00-78.75)

Employment status 0.001 0.043

Unemployed 89 (394) 0.64 (0.43-0.79) 60.00 (50.00-80.00)

Employed 13(5.8) 0.82 (0.76-0.97) 75.00 (52.50-90.00)

Previously employed before renal failure 124 (54.9) 0.68 (0.51-0.79) 60.00 (50.00-70.00)

Smoking 0.209 0.555

Current smoker 52(23) 0.75(0.59-0.82) 60.00 (50.00-70.00)

Previous smoker 38(16.8) 0.67 (0.45-0.83) 60.00 (50.00-80.00)

Nonsmoker 136 (60.2) 0.65 (0.44-0.79) 60.00 (50.00-70.00)

Exercise <0.001 0.001

No 209 (92.5) 0.66 (0.44-0.79) 60.00 (50.00-70.00)

yes 17 (7.5) 0.82 (0.79-1.00) 70.00 (70.00-89.50)

Family history 0.543 0463

No 187 (82.7) 0.69 (0.46-0.80) 60.00 (50.00-75.00)

Yes 39(17.3) 0.69 (0.54-0.82) 60.00 (50.00-70.00)

Herbal use <0.001 0.116

No 103 (45.6) 0.61(0.38-0.77) 60.00 (50.00-70.00)

Yes 123 (544) 0.73 (0.56-0.83) 60.00 (50.00-80.00)

Total number of medications 0.745 0.854

<7 115 (50.9) 0.67 (044-0.81) 60.00 (50.00-75.00)

>7 111 (49.1) 0.69 (0.50-0.80) 60.00 (50.00-71.25)

Number of dialysis per week 0.659 0.674

<3 25(11.1) 0.67 (041-0.78) 60.00 (50.00-77.50)

>3 201 (88.9) 0.69 (0.49-0.81) 60.00 (50.00-70.00)

Duration of renal failure 0.219 0494

<5 124 (54.9) 0.72(0.51-0.81) 60.00 (50.00-80.00)

5-<10 72(31.9) 0.65 (0.51-0.81) 60.00 (50.00-70.00)

>10 30(133) 0.62 (0.31-0.77) 60.00 (40.00-70.00)

Years of hemodialysis 0.095 0.183

<4 146 (64.6) 0.71 (0.55-0.81) 60.00 (50.00-80.00)

>4 80 (354) 0.62 (042-0.79) 60.00 (41.25-70.00)

Hours of hemodialysis 0613 0489

<4 158 (69.9) 0.67 (0.48-0.80) 60.00 (50.00-70.00)

>4 68 (30.1) 0.71 (0.50-0.81) 60.00 (45.00-80.00)

Number of comorbid diseases 0.017 0.082
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Table 3 (continued)
Characteristic Total (N=226) EQ5D P value EQ-VAS P value
n (%) Median [Q1-Q3] Median [Q1-Q3]
<2 32(14.2) 0.73 (0.45-0.84) 60.00 (50.00-70.00)
3-4 97 (42.9) 0.73 (0.57-0.82) 60.00 (50.00-80.00)
5-6 75(33.2) 0.63(041-0.77) 50.00 (45.00-70.00)
>6 22(9.7) 0.57 (0.25-0.83) 60.00 (38.75-75.00)
Received darbepoetin alfa 0.874 0.341
No 30(133) 0.69 (0.51-0.82) 60.00 (50.00-82.00)
Yes 196 (86.7) 0.69 (0.48-0.80) 60.00 (50.00-70.00)
Hemoglobin level 0.039 0.004
<M 134 (59.3) 0.65 (0.42-0.79) 50.0 (43.8-70.0)
>11 92 (40.7) 0.73(0.51-0.82) 60.0 (50.0-78.8)
Table 4 Predictors of Eq. 5D using regression analysis
Model Unstandardized Standardized t p value* 95.0% Confidence Interval Collin-
Coefficients Coefficients forB earity
Statistics
B Std. Error  Beta Lower Bound  Upper VIF
Bound
1 (Constant) 0.683 0.122 5.609 0.000 0.443 0.923
Gender -0.021 0.037 —-0.042 -0567 0.571 -0.095 0.052 1.538
Marital Status —-0.099 0.039 -0.162 -2.501 0.013 -0.176 —-0.021 1.154
Level of education 0.049 0.019 0.172 2657 0.008 0.013 0.086 1.159
Employment status —0.008 0.018 —-0.032 -0476 0.635 -0.043 0.027 1.288
Exercise 0216 0.058 0.228 3.698 <0.001 0.101 0331 1.053
Herbal use 0.079 0.031 0.157 2.540 0.012 0.018 0.140 1.054
Number of comorbid  —0.044 0.018 —0.148 -2.362 0.019 —0.080 —0.007 1.084
diseases
Hemoglobin level 0.051 0.031 0.100 1.623 0.106 -0.011 0113 1.056
a. Dependent variable: EQ-5D-5 L index value
Table 5 Predictors of EQ-VAS using regression analysis
Model Unstandardized Standardized t p value* 95.0% Confidence Interval  Collin-
Coefficients Coefficients forB earity
Statistics
B Std. Error  Beta Lower Bound Upper VIF
Bound
1 (Constant) 57.996 3.589 16.161 0.000 50.923 65.068
Employment -1.125 1443 —0.050 —0.780 0436 -3.968 1.718 1.007
status
Exercise 16.990 5.246 0.209 3239 0.001 6.652 27328 1.008
Hemoglobin 8.673 2815 0.199 3.081 0.002 3.126 14.220 1.007
level

Dependent variable: Visual analog scale

did not initiate ESA. Furthermore, 24% of those receiv-
ing ESA had Hb levels>11.5 g/dl, which was against the
KDIGO recommendation.

However, the current study reported that the mean
dose (SD) of darbepoetin alfa administered to HD
patients was 42.1+16.2 mcg, with the majority receiv-
ing the 30 mcg dose. Furthermore, a high percentage of
patients (76%) who received ESA had a Hb level<11.5 g/
dl. This could be due to hyporesponsiveness to ESA. Sev-
eral factors influence the hyporesponsiveness of ESA,

including noncompliance, iron deficiency, hyperparathy-
roidism, inflammation, and bone marrow disorder [38].
According to the NKF-KDOQI and KDIGO recom-
mendations on achieving serum ferritin>200 ng/ml and
>500 ng/ml, 57.6% and 46.8% of our sample had achieved
these goals, respectively. Importantly, serum ferritin and
TSAT were available for 72.1% and 81.9% of the patients,
respectively. The mean serum ferritin concentration
(SD) was 447.491464.45 ng/ml, while the mean TSAT
was 32.33117.16%. These values were lower than those
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previously found, 693+420.5 ng/ml for serum ferritin
and 38+19.7 for TSAT [17].

Iron administration in patients with HD is frequent.
Therefore, iron status is mandatory, as it contributes to
anemia and hyporesponsiveness to ESA therapy. How-
ever, notable differences were found in the percentage
of patients who received iron supplementation and ESA
between our results and the findings of the previous Pal-
estinian study, which were 69.9% and 5.1%, respectively
[19]. The fluctuation between both studies may be that
the previous study was conducted for a period when
PMOH could not provide ESA therapy and was per-
formed in one dialysis center. However, another study
showed that 81.6% of patients received iron supplemen-
tation intravenously [17].

Our results showed an insignificant association
between Hb level and any documented demographic
characteristics. A previous study from Saudi Arabia
found that Hb levels were not significantly associated
with age. However, the females had a statistically signifi-
cant low Hb level [17]. Furthermore, a study conducted in
Iran aimed to assess compliance with KDIGO guidelines
and evaluate the relationship between Hb and morbidity
[39] showed that younger age was associated with hemo-
globin levels lower than 10 g/dL. On the other hand, a
study that enrolled 169 patients for 12 months in a single
center in Turkey found that Hb variability is positively
correlated with age [40]. On the other hand, the current
study did not show a significant association between Hb
level and years of dialysis, similar to Al-Ageel et al. [17].

The present data revealed that the medians (interquar-
tile ranges) of the EQ-5D-5 L index and the EQ-VAS
score were 0.69 (0.49-0.81) and 60 (50-75), respectively.
The results of the EQ-5D-5 L index and the EQ-VAS
score of a study conducted in Palestine were 0.41 (0.06—
0.77) and 50 (50-70), respectively [32]. This difference
might be due to the differences in the centers included in
both studies.

This study found a significant association between qual-
ity of life and hemoglobin targets. A similar finding was
found in a study carried out in Iran [16], which showed
a significant correlation between Hb and HRQOL. Addi-
tionally, a cross-sectional study investigated seven cen-
ters in Canada and the United States during 2003-2006
[41] revealed that patients with an increased level of Hb
of 11-13 g/dl significantly improved their quality of life.
Regression analysis found that a low Hb level signifi-
cantly lowers HRQOL on the EQ-VAS scale but not on
the Eq. 5D5L. A cross-sectional study conducted in 2007
in western China investigated HRQOL among hemodi-
alysis patients using another version of the EQ-5D (EQ-
5D-3 L), which has three levels of response, and showed
an insignificant association between the EQ-5D score
and the hemoglobin level [42]. Fatigue, shortness of
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breath, headache, reduced mental state, and insomnia are
nonspecific anemia symptoms resulting from decreased
oxygen supply to body tissues and organs [43—45]. These
symptoms can affect the patient’s well-being and quality
of life. Furthermore, other serious consequences, such
as cardiovascular complications, may develop because of
anemia progression in CKD patients [43, 44].

Strengths and limitations

This research is the first in Palestine to study the treat-
ment of anemia in patients with HD and determine its
association with the HRQOL, demographics, and clinical
characteristics of patients. Furthermore, the data were
collected through face-to-face interviews and patient
medical records, providing reliable and comprehensive
data. However, our study had some limitations. First, it
was a cross-sectional study, making the reason and the
outcome unclear and the resulting associations difficult
to interpret. For instance, we cannot determine whether
anemia causes poor quality of life or if a low quality of
life can worsen anemia. Second, the patients were cho-
sen using a convenience sampling technique, which can
disturb the generalizability of the study findings. Third,
although face-to-face interviews provide accurate screen-
ing, offer the capture of verbal and nonverbal questions
that show the level of discomfort with the question
and capture the behavior and emotions, bias could be
announced. Last, our study did not determine some clini-
cal variables, such as parathyroid hormone level, infec-
tion, inflammation, and certain blood factors that may
affect Hb level or ESA hyporesponsiveness. This means
that multiple factors are associated with the Hb level,
and we recommend studying all clinical and sociodemo-
graphic variables that have significant correlations with
the Hb level; therefore, we could increase the validity of
the findings.

Conclusions

Our study found that more than half of the patients
had a Hb level below the recommended KDIGO target.
Approximately half of the patients received iron replace-
ment supplementation, and most of them received ESA
therapy. Although they received ESA, many patients
had a high Hb level below the target. Consequently, we
recommend choosing the most desirable, cost-effective,
and optimal therapy and regularly following up with an
evaluation of variables that are associated with an inad-
equate response to ESA. In addition, the study found a
significant association between patients’ Hb levels and
HRQOL. Therefore, the appropriate management of ane-
mia in HD patients should be followed by adherence to
guideline recommendations, consequently improving
quality of life.



Al-Jabi et al. BMC Nephrology (2023) 24:197

List of abbreviations

HD Hemodialysis

ESA Erythropoietin stimulating agents

HRQOL Health-related quality of life

EQ-5D-5L The 5-Dimension European Quality of Life scale
EQ-VAS Visual analog scale

Hb Hemoglobin

KDIGO Kidney Disease Improving Global Outcomes:ESRD:End-stage
renal disease

CKD Chronic kidney disease

RBCs Red blood cells

LVH Left ventricular hypertrophy

TSAT Transferrin saturation

ESAM 2003 The European Survey of Anemia Management 2003

CRP C-reactive protein

NKF-KDOQI  National Kidney Foundation-Kidney Disease Outcomes Quality
Initiative

DM Diabetes mellitus

QoL Quiality of life

IRB Institutional Review Board

PMOH Palestinian Ministry of Health

SPSS Statistical Package for Social Sciences

Supplementary Information
The online version contains supplementary material available at https://doi.
org/10.1186/512882-023-03254-7.

[ Supplementary Material 1 ]

Acknowledgements
We thank nephrologists and resident physicians for helping with data
collection and patient evaluation.

Authors’ contributions

NSR conducted the literature search, collected and analysed the data, and
wrote the manuscript. AAK wrote the manuscript, participated in data analysis
and interpretation, and critically reviewed all research to improve its content.
SWA and SHZ conceptualised and designed the study, supervised the survey
team and data analysis, participated in data analysis and manuscript writing,
and provided critical data interpretation. All authors read and accepted the
final manuscript.

Funding
No funding was received for this study.

Data Availability

Data and materials used in this work are available from the corresponding
author upon request. This manuscript is a component of a master’s thesis
in clinical pharmacy at the Faculty of Graduate Studies, An-Najah National
University. The thesis was published as part of self-archiving in institutional
repositories (university repository: https://repository.najah.edu/items/
d4a58c20-2cbc-4e50-9¢10-f902ecbb9949).

Declarations

Competing interests
The authors declare no competing interests.

Ethics approval and consent to participate

Approvals from the Institutional Review Board (IRB) of An-Najah National
University, the Palestinian Ministry of Health (PMOH) and An-Najah National
University Hospital were obtained before initiating the current investigation.
Furthermore, verbal consent was obtained from patients individually, and
only patients who agreed to participate were included. The IRB of An-Najah
National University approved only verbal consent. Participants received
informed verbal consent rather than written consent because no clinical
intervention was required for this study. Therefore, the risk of being a
participant in this study was definitely below the minimum risk. The authors

Page 10 of 11

confirmed that all the methods were performed in accordance with the
relevant guidelines and regulations.

Consent for publication
Not applicable.

Received: 15 December 2021 / Accepted: 23 June 2023
Published online: 30 June 2023

References

1. Murtagh FE, Addington-Hall J, Higginson IJ. The prevalence of symptoms
in end-stage renal disease: a systematic review. Adv Chronic Kidney Dis.
2007;14(1):82-99.

2. Levey AS, Coresh J. Chronic kidney disease. Lancet. 2012;379(9811):165-80.

3. Chauhan R, Mendonca S. Adequacy of twice weekly hemodialysis in end
stage renal disease patients at a tertiary care dialysis centre. Indian J Nephrol.
2015;25(6):329-33.

4. Palestinian Ministry of Health. Health Annual Report - Palestine 2015. 2016.
http://www.moh.ps/mohsite/Content/Books/NWNJIXX7RJ92Bn4f5EGYi-
H43a2tjAAzKBnseGnEUCagqWqYZndsbCcPy_JQWguvkHTR4Xk4zUpd-
T4500WxH11BhIbVAxwpGWy2wiwHAGcM5K7aZ.pdf (accessed 7 April 2018).

5. Palestinian Ministry of Health. Health Annual report - Palestine 2016. 2017.
http://www.moh.ps/mohsite/Content/Books/ZxRcynmiUofNqt66u4CrHRgm-
JR6UV7Z7751jIEAh06xNZ5V3rgLTu_RhO7xf2j2VusNilvWkjwp8dyXHLAGleB97g-
KrHHI5iZ90P)250WGEN.pdf (accessed 7 April 2018).

6. Himmelfarb J. Hemodialysis complications. Am J Kidney Dis.
2005;45(6):1122-31.

7. Strippoli GF. Clinical evaluation of the DoESG: Effects of the dose of eryth-
ropoiesis stimulating agents on cardiovascular events, quality of life, and
health-related costs in hemodialysis patients: the clinical evaluation of the
dose of erythropoietins (C.E. DOSE) trial protocol. Trials. 2010;11(1):70.

8. Jiang JL, Ren W, Song J, Sun QL, Xiao XY, Diao XZ, Huang YH, Lan L, Wang P,
Hu Z.The impact of short daily hemodialysis on anemia and the quality of life
in chinese patients. Braz J Med Biol Res. 2013;46(7):629-33.

9. ALAIiFS, El-Sayed Abdelfattah M, Fawzy AA, Hamdy AF, Abdulla AE. Eryth-
ropoietin-stimulating agents in the management of anemia of end-stage
renal disease patients on regular hemodialysis: a prospective randomized
comparative study from Qatar. Hemodial Int. 2015;19(1):33-43.

10.  Ornt DB, Larive B, Rastogi A, Rashid M, Daugirdas JT, Hernandez A, Kurella
Tamura M, Suri RS, Levin NW, Kliger AS, et al. Impact of frequent hemodialysis
on anemia management: results from the frequent Hemodialysis Network
(FHN) trials. Nephrol Dial Transplant. 2013;28(7):1888-98.

11, Seica A Segall L, Verzan C, Vaduva N, Madincea M, Rusoiu S, Cristea S, Stefan
M, Serbanescu D, Morosanu P, et al. Factors affecting the quality of life of
haemodialysis patients from Romania: a multicentric study. Nephrol Dial
Transplant. 2009;24(2):626-9.

12. Pisoni RL, Bragg-Gresham JL, Young EW, Akizawa T, Asano Y, Locatelli F, Bom-
mer J, Cruz JM, Kerr PG, Mendelssohn DC, et al. Anemia management and
outcomes from 12 countries in the Dialysis Outcomes and practice patterns
study (DOPPS). Am J Kidney Dis. 2004;44(1):94-111.

13. Singh AK, Szczech L, Tang KL, Barnhart H, Sapp S, Wolfson M, Reddan D, Inves-
tigators C. Correction of anemia with epoetin alfa in chronic kidney disease.
N EnglJ Med. 2006;355(20):2085-98.

14.  Akel M, Shamas K, Sakr F, Dabbous M, Safwan J, Cherfan M, Iskandarani M.
Evaluation of the management of anemia in hemodialysis patients in Leba-
non. J Nephropharmacol. 2017;6(2):68-73.

15. Soni RK, Weisbord SD, Unruh ML. Health-related quality of life outcomes in
chronic kidney disease. Curr Opin Nephrol Hypertens. 2010;19(2):153-9.

16.  Sadeghi M, Ebrahimi H, Abbasi M, Norouzadeh R. Relationship between
anemia, quality of life, and laboratory indices in hemodialysis patients. Saudi J
Kidney Dis Transpl. 2016;27(5):1063-7.

17. Al-Ageel NA, Al-Ageel SA, Abanmy NO, Alwakeel JS, Sabry A, Alsaran KA.
Appropriateness of anemia management in hemodialysis patients. Saudi
Pharm J. 2012,20(1):85-91.

18. Jacobs C, Frei D, Perkins AC. Results of the european Survey on Anaemia
Management 2003 (ESAM 2003): current status of anaemia management in
dialysis patients, factors affecting epoetin dosage and changes in anaemia


http://dx.doi.org/10.1186/s12882-023-03254-7
http://dx.doi.org/10.1186/s12882-023-03254-7
https://repository.najah.edu/items/d4a58c20-2cbc-4e50-9c10-f902ecbb9949
https://repository.najah.edu/items/d4a58c20-2cbc-4e50-9c10-f902ecbb9949
http://www.moh.ps/mohsite/Content/Books/NWNJXX7RJ92Bn
http://www.moh.ps/mohsite/Content/Books/ZxRcynmiUofNqt66u

Al-Jabi et al. BMC Nephrology

20.

22.

23.

24.

25.

26.

27.

28.

29.

30.

32.

(2023) 24:197

management over the last 5 years. Nephrol Dial Transplant. 2005;20(Suppl
3suppl3)iii3-24.

Al-Ramahi R, Namourah B. Evaluation of compliance to treatment guidelines
and goals of therapy among palestinian hemodialysis patients. Pal Med
Pharm J. 2016;1(1):15-24.

Alshogran OY, Shatnawi EA, Altawalbeh SM, Jarab AS, Farah RI. Predictors of
poor health-related quality of life among hemodialysis patients with anemia
in Jordan. Health Qual Life Outcomes. 2021;19(1):272.

Spinowitz B, Pecoits-Filho R, Winkelmayer WC, Pergola PE, Rochette S,
Thompson-Leduc P, Lefebvre P, Shafai G, Bozas A, Sanon M, et al. Economic
and quality of life burden of anemia on patients with CKD on dialysis: a
systematic review. J Med Econ. 2019,22(6):593-604.

Fukuhara S, Akizawa T, Morita S, Koshikawa S. Quality of life improvements in
dialysis patients receiving darbepoetin alfa. Ther Apher Dial. 2008;12(1):72-7.
Abu Farha NH, Khatib MT, Salameh H, Zyoud SH. Cancer-related post-treat-
ment pain and its impact on health-related quality of life in breast cancer
patients: a cross sectional study in Palestine. Asia Pac Fam Med. 2017;16:7.
Ahmad QT, Saffarini JH, Samara AM, Jabri DS, Safarini ZH, Banijaber YM, Jara-
dat A, Abushamma F, Zyoud SH. The impact of lower urinary tract symptoms

on the quality of life during pregnancy: a cross-sectional study from Palestine.

BMC Urol. 2020;20(1):191.

Al-Jabi SW, Zyoud SH, Sweileh WM, Wildali AH, Saleem HM, Aysa HA, Badwan
MA, Awang R. Relationship of treatment satisfaction to health-related quality
of life: findings from a cross-sectional survey among hypertensive patients in
Palestine. Health Expect. 2015;18(6):3336-48.

Barham A, Ibraheem R, Zyoud SH. Cardiac self-efficacy and quality of life in
patients with coronary heart disease: a cross-sectional study from Palestine.
BMC Cardiovasc Disord. 2019;19(1):290.

Zyoud SH, Al-Jabi SW, Sweileh WM, Arandi DA, Dabeek SA, Esawi HH, Atyeh
RH, Abu-Ali HA, Sleet YI, Abd-Alfatah BM, et al. Relationship of treatment
satisfaction to health-related quality of life among palestinian patients with
type 2 diabetes mellitus: findings from a cross-sectional study. J Clin Trans|
Endocrinol. 2015;2(2):66-71.

Al-Jabi SW, Sous A, Jorf F, Tagatga M, Allan M, Sawalha L, Lubadeh E, Zyoud
SH, Sweileh WM. Depression in patients treated with haemodialysis: a cross-
sectional study. Lancet. 2018;391(Suppl 2):41.

Hafi E, Soradi R, Diab S, Samara AM, Shakhshir M, Algub M, Zyoud SH.
Nutritional status and quality of life in diabetic patients on hemodialysis: a
cross-sectional study from Palestine. J Health Popul Nutr. 2021;40(1):30.
Khatib ST, Hemadneh MK, Hasan SA, Khazneh E, Zyoud SH. Quality of life

in hemodialysis diabetic patients: a multicenter cross-sectional study from
Palestine. BMC Nephrol. 2018;19(1):49.

Samoudi AF, Marzouq MK, Samara AM, Zyoud SH, Al-Jabi SW.The impact of
pain on the quality of life of patients with end-stage renal disease undergo-
ing hemodialysis: a multicenter cross-sectional study from Palestine. Health
Qual Life Outcomes. 2021;19(1):39.

Zyoud SH, Daraghmeh DN, Mezyed DO, Khdeir RL, Sawafta MN, Ayaseh NA,
Tabeeb GH, Sweileh WM, Awang R, Al-Jabi SW. Factors affecting quality of

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44,

45.

Page 11 of 11

life in patients on haemodialysis: a cross-sectional study from Palestine. BMC
Nephrol. 2016;17(1):44.

Eurogol Group. EQ-5D-5L User Guide: Basic information on how to use the
EQ-5D-5L instrument. 2013. http://www.euroqol.org/fileadmin/user_upload/
Documenten/PDF/Folders_Flyers/UserGuide_EQ-5D-5L_v2.0_October_2013.
pdf (accessed 7 April 2018).

de Goeij MC, Meuleman Y, van Dijk S, Grootendorst DC, Dekker FW, Halbesma
N, Group P-S. Haemoglobin levels and health-related quality of life in young
and elderly patients on specialized predialysis care. Nephrol Dial Transplant.
2014;29(7):1391-8.

Al-Ramahi R, Raddad AR, Rashed AO, Bsharat A, Abu-Ghazaleh D, Yasin E,
Shehab O. Evaluation of potential drug- drug interactions among palestinian
hemodialysis patients. BMC Nephrol. 2016;17(1):96.

Cattran DC, Feehally J, Cook HT, Liu ZH, Fervenza FC, Mezzano SA, Floege
J,Nachman PH, Gipson DS, Praga M. Kidney disease: improving global
outcomes (KDIGO) glomerulonephritis work group. KDIGO clinical practice
guideline for glomerulonephritis. Kidney Int Suppl. 2012;2(2):139-274.

Cases A, Egocheaga MI, Tranche S, Pallarés V, Ojeda R, Gérriz JL, Portolés JM.
Anemia of chronic kidney disease: protocol of study, management and refer-
ral to Nephrology. Nefrologia (English Edition). 2018;38(1):8-12.

Johnson DW, Pollock CA, Macdougall IC. Erythropoiesis-stimulating agent
hyporesponsiveness. Nephrol (Carlton). 2007;12(4):321-30.

Nafar M, Samavat S, Khoshdel A, Alipour-Abedi B. Anemia evaluation and
erythropoietin dose requirement among Hemodialysis Patients. Iran J Kidney
Dis. 2017;11(1):56-65.

Bal Z, Demirci BG, Karakose S, Tutal E, Erkmen Uyar M, Acar NO, Sezer S. Fac-
tors Influencing Hemoglobin Variability and Its Association with Mortality in
Hemodialysis Patients. Sci World J 2018, 2018:8065691.

Finkelstein FO, Story K, Firanek C, Mendelssohn D, Barre P, Takano T, Soroka

S, Mujais S. Health-related quality of life and hemoglobin levels in chronic
kidney disease patients. Clin J Am Soc Nephrol. 2009;4(1):33-8.

Yuan H, Yang Y, Zhang Y, Xue G, Chen L. The health-related quality of life
among patients on maintenance haemodialysis: evaluation using the “EQ-5D.
JClin Nurs. 2019;28(21-22):4004-11.

Thomas R, Kanso A, Sedor JR. Chronic kidney disease and its complications.
Prim Care. 2008;35(2):329-44. vii.

Alldredge BK, Corelli RL, Ernst ME, Guglielmo BJ, Jacobson PA, Kradjan WA,
Williams BR. Koda-Kimble and Young's applied therapeutics: The clinical use
of drugs. Wolters Kluwer Health Adis (ESP); 2013.

Fishbane S, Spinowitz B. Update on Anemia in ESRD and earlier Stages of
CKD: Core Curriculum 2018. Am J Kidney Dis. 2018;71(3):423-35.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in
published maps and institutional affiliations.


http://www.euroqol.org/fileadmin/user_upload/Documenten/PDF/Folders_Flyers/UserGuide_EQ-5D-5L_v2.0_October_2013.pdf
http://www.euroqol.org/fileadmin/user_upload/Documenten/PDF/Folders_Flyers/UserGuide_EQ-5D-5L_v2.0_October_2013.pdf
http://www.euroqol.org/fileadmin/user_upload/Documenten/PDF/Folders_Flyers/UserGuide_EQ-5D-5L_v2.0_October_2013.pdf

	﻿A multicenter descriptive analysis of anemia management in hemodialysis patients and its association with quality of life
	﻿Abstract
	﻿Background
	﻿Methods
	﻿Study design
	﻿Sample size
	﻿Data collection
	﻿Inclusion and exclusion criteria
	﻿Ethical considerations
	﻿Statistical analysis

	﻿Results
	﻿Characteristics of the sample
	﻿History of renal disease of the study sample
	﻿Chronic medications and herbal remedies used by the study sample
	﻿Laboratory values for the study sample
	﻿Erythropoietin stimulating agent used in the study sample
	﻿Characteristics of the study sample with differences in hemoglobin goal
	﻿Univariate and multivariate analyses of factors associated with HRQOL

	﻿Discussion
	﻿Strengths and limitations

	﻿Conclusions
	﻿References


