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ABSTRACT

Background: Anemia is one of the many complications of chronic kidney disease (CKD). However, studies on 
the prevalence of anemia among CKD patients in Saudi Arabia are very limited. Thus, the present study is 
aimed to estimate the prevalence and severity of anemia among patients with chronic kidney disease in Prince 
Mutaib Hospital, Al-Jouf, Saudi Arabia.

Methodology: A retrospective study was conducted employing patients’ records of individuals with chronic 
kidney disease following up at Prince Mutaib Hospital during the period from 1st January 2014 to 31st 
December 2016.

Results: The mean age of the total sample (182 patients) incorporated in the study was 52.9 ± 17.03 years with 
53.3% of patients being male and 46.7% female. About 92.9 % of the study group was in stage V of the severity 
of the glomerular filtration rate. All study samples underwent hemodialysis. The primary etiology of chronic 
renal failure was found to be hypertensive disease who had moderate anemia and severe anemia (28.7% and 
6.1%), respectively.

Conclusion: There is a strong relationship between anemia and hemodialysis, especially among patients with 
moderate anemia in the studied population, and the majority of patients received iron with folic acid.
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Introduction

Renal disease is the fifth most common disease-causing 
death in Saudi Arabia, the rate is 32.09% according to 
Saudi Arabia's top 50 causes of death. Anemia has been 
defined by the World Health Organization (WHO) as 
a hemoglobin (Hb) concentration <13.0 g/dl for adult 
males and postmenopausal women and Hb<12.0 g/dl for 
premenopausal women [1]. Based upon these criteria, 
nearly 90% of patients with a glomerular filtration rate 
(GFR) <25 to 30 ml/minute have anemia, of which many 
are with Hb levels <10 g/dl [2]. Chronic kidney disease 
(CKD) is a common condition that is more prevalent in 
the elderly population. Usually, CKD in younger patients 
is associated with loss of kidney function. Among the 
patients aged 65 years and above with CKD, 30% do not 
have a progressive disease with loss of kidney function 
over time [3]. One of the common complications of CKD 
is the anemia which is associated with increased risk for 

cardiovascular disease (CVD), increased morbidity and 
mortality, especially in the high-risk group [4]. Anemia 
usually is grouped into three etiologic categories: 
decreased RBC production, increased RBC destruction, 
and blood loss. Anemia of chronic illness and anemia 
of CKD both fall under the category of decreased RBC 
production [5]. The anemia of CKD is, in most patients, 
normocytic and normochromic. It is principally due to 
reduced renal erythropoietin (EPO) production and, 
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to a lesser degree, to shortened red cell survival and 
decreased responsiveness to the hormone. When kidneys 
are diseased or damaged, they do not make enough 
EPO [6–10]. In patients with end-stage renal disease, 
anemia develops as a result of erythropoietin deficiency 
recombinant human erythropoietin is prescribed to 
correct the anemia partially [11–13]. As a result, the bone 
marrow makes fewer red blood cells, causing anemia. 
When blood has fewer red blood cells, it deprives the 
body of the oxygen, it needs this will lead to anemia in 
chronic kidney disease patients. It was also found that 
other common causes of anemia in people with kidney 
disease include blood loss from hemodialysis and low 
levels of the following nutrients found in food (iron, 
vitamin B12, and folic acid) [6–10]. It is well established 
that anemia develops in the course of chronic kidney 
disease and is nearly universal in patients with kidney 
failure [11]. The erythropoietin deficiency is the common 
cause of anemia in chronic kidney disease as: (1) anemia 
is responsive to treatment with erythropoietin in all stages 
of chronic kidney disease and (2) in patients with chronic 
kidney disease, circulating levels of erythropoietin are 
not sufficient to maintain hemoglobin within the normal 
range [11–14].

Subjects and Methods

A retrospective study covering all patients’ records of 
CKD from Prince Mutaib Hospital in Al-Jouf province, 
Saudi Arabia was conducted during the period from 1st 
January 2014 to 31st December 2016. Data of anemia 
in patients with CKD were collected from records files 
using the data collection sheet which also included 
demographics and lab findings. CKD was divided into 
five distinct stages according to The National Kidney 
Foundation (NKF) Kidney Disease Outcomes Quality 
Initiative that defines CKD based on GFR. In Stage 
1 CKD, the GFR is ≥90 ml/minute/1.73 m2. Stages 
2, 3, and 4 CKD are defined by a GFR of 60–89 ml/
minute/1.73 m2, 30–59 ml/minute/1.73 m2, and 15–29 
ml/minute/1.73 m2, respectively. The final stage, Stage 
5, occurs when the GFR is < 15 ml/minute/1.73 m2 or 
when patients require dialysis. Anemia, as defined by the 

NKF, is a hemoglobin (Hb) concentration <12 g/dl for 
women and <13 g/dl for men. The study was carried out 
in compliance with the ethical guidelines of the research 
ethics committee of Al-Jouf University and the Ministry 
of Health (MOH). Percentages of cases with anemia as 
a complication of CKD were calculated. The prevalence 
of anemia was determined in all subjects with CKD. 
Treatment for anemia was assessed in subjects with 
anemia and CKD. All data were expressed as mean 
± standard deviation (SD). The data were analyzed 
using a one-way analysis of variance to determine the 
significance between different groups. The criterion for 
statistical significance was set at p < 0.05. All statistical 
analyses were performed using the Statistical Package 
for the Social Sciences (SPSS) version 17 software 
package (SPSS® Inc, USA).

Results

Table 1 shows the mean age of the total sample (182 
patients) in the study: 52.9 ± 17.03 years with no 
significant difference among the different age groups  
(p > 0.05), with 53.3% of patients being male and 46.7% 
female which depicts significant difference among the 
anemic state groups (p < 0.05). It was also shown that 
there is no significant difference among the anemic state 
group concerning their creatinine and BUN serum levels 
(p > 0.05). The prevalence of anemia increases with age.

Table 2 and Figure 1 shows that 92.9 % of the study group 
was in stage V of the severity of GFR and about 51.6% 
of stage V individuals have moderate anemia. There was 
a significant difference among the anemic state groups 
according to GFR stage V (p < 0.05).

Table 3 depicts that all study samples underwent 
hemodialysis. There was a significant difference 
among the anemic state according to the occurrence of 
hemodialysis (p< 0.05). The prevalence of moderate 
anemia is more with hemodialysis patients than other 
groups of the anemic state which explore the strong 
relationship between anemia and hemodialysis. It was 
also shown that about 14.8% of CKD patients have a 
blood transfusion.

Table 1. The distribution of the age, gender, serum creatinine and BUN of the study group according to their anemic state (n = 182).

Anemic state
p-value

Non-anemia Mild anemia Moderate anemia Severe anemia

Age

<=30 1.6% 3.3% 5.5% 2.2%

0.065<=45 0.0% 7.1% 11.0% 5.5%

<=85 2.2% 13.2% 39.6% 8.8%

Gender 
Male 0.5% 17.6% 26.9% 8.2%

0.004
Female 3.3% 6.0% 29.1% 8.2%

Creatinine
mg/dl (mean ± SD) 10 ± 4.7 9.1 ± 3.9 7.7 ± 3.4 8.8 ± 4.4 0.092

BUN 
mg/dl (mean ± SD) 58.1 ± 31 59.5 ± 26.9 51.1 ± 24.04 60.7 ± 40.5 0.226

Percentage (%) within the total sample, BUN: Blood urea nitrogen, SD: standard deviation. Statistically significant at the level of p-value < 0.05.
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Table 4 shows that the main primary etiology of chronic 
renal failure was hypertensive disease who had their 
patients have moderate anemia and severe anemia 
(28.7% and 6.1%, respectively). Diabetes is considered 
the second most common cause with moderate anemia 
(17.2%). It was also shown that 7.1% of the moderate 

anemic group had ischemic heart disease (IHD). 
However, there is no significant difference among the 
anemic state groups according to the primary etiologies 
of CKD (p>0.05).

Table 5 and Figure 2 shows that most of the patients 
with CKD were treated with iron and folic acid, and 

Table 2. The distribution of the GFR stage of the study group according to their anemic state (n = 182).

Anemic state
p-value

Non-anemia Mild anemia Moderate anemia Severe anemia

GFR 
stage

Stage I (>90)
n 0 0 2 0

p < 0.05

% 0.0% 0.0% 1.1% 0.0%

Stage III (30-59)
n 0 1 2 0

% 0.0% 0.5% 1.1% 0.0%

Stage IV (15-29)
n 0 2 4 2

% 0.0% 1.1% 2.2% 1.1%

Stage V (<15)
n 7 40 94 28

% 3.8% 22.0% 51.6% 15.4%

Total
n 7 43 102 30

% 3.8% 23.6% 56.0% 16.5%
Percentage (%) within the total sample, GFR: glomerular filtration rate. Statistically significant at the level of p-value <0.05.

Figure 1. The distribution of the GFR stage of the study group according to their anemic state (n = 182).

Table 3. The distribution of Hemodialysis patient and the blood transfusion state of the study group according to their anemic 
state (n = 182).

Anemic state
p-value

Non-anemia Mild anemia Moderate anemia Severe anemia

Hemodialysis 
Yes 7(3.8%) 43(23.6%) 102(56.0%) 30(16.5%)

p < 0.05
No 0 0 0 0

Blood transfusion 
Yes 1(0.5%) 2(1.1%) 14(7.7%) 10(5.5%)

No 6(3.3%) 41(22.5%) 88(48.4%) 20(11.0%)
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Figure 2. The distribution of the treatment of anemia in the patients of the study group according to 
their anemic state (n = 182).

Table 4. The distribution of the causes of primary etiologies and other chronic diseases among the study subjects according to 
their anemic state (n = 182).

Anemic state
p-value

Non-anemia Mild anemia Moderate 
anemia

Severe  
anemia

Primary etiologies

Diabetes 0.6% 2.8% 3.9% 1.7%

p > 0.05

Hypertension 1.1% 9.9% 28.7% 6.1%

Diabetes andhypertension 1.7% 3.9% 13.3% 6.1%

Down syndrome 0.0% 0.6% 0.0% 0.0%

Unknown 0.6% 6.6% 10.5% 2.2%

Other diseases

IHD 2.2% 2.7% 7.1% 2.2%

p > 0.05
Bronchial asthma 0.0% 0.5% 0.5% 0.5%

SLE 0.0% 0.0% 0.5% 0.0%

Non 1.6% 20.3% 47.8% 13.7%
Percentage (%) within the total sample, IHD: ischemic heart disease, SLE: systemic lupus erythematosus. statistically significant at the level of 
p-value <0.05.

Table 5. The distribution of the treatment of anemia and the outcome in the patients of the study group according to their 
anemic state (n = 182).

Anemic state
p-value

Non-anemia Mild anemia Moderate 
anemia

Severe  
anemia

Treatment of 
anemia

Iron 1.1% 3.8% 14.8% 4.4%

p > 0.05

Erythropoietin 0.0% 0.0% 0.5% 0.0%

Folic acid 0.5% 1.1% 1.1% 0.5%

Iron and folic Acid 1.1% 15.4% 29.1% 7.7%

Iron, folic acid and Vit. D 1.1% 3.3% 10.4% 3.8%

Outcome of 
patient

Follow up 3.8% 23.6% 53.3% 15.4%
p > 0.05

Died 0.0% 0.0% 2.7% 1.1%
Statistically significant at the level of p-value <0.05.
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only a few patients were with moderate anemia who 
received Erythropoietin. It was also shown that 96.2% 
out of all study patients presented with follow up had 
no complete recovery. Only 3.8% of all patients died. 
However, there was no significant difference among the 
anemic state groups according to their treatment and 
outcomes (p > 0.05).

Discussion

To the best of our knowledge, anemia in different stages 
of CKD has not been reported from Saudi Arabia. Thus, 
we had undertaken this study to find out the incidence of 
anemia in patients with different stages of CKD as well 
as the association of anemia and CKD in records based 
setting. The total population of our study is 182. We 
examined the association of anemia with the patient in all 
age groups between 16 and 85. Anemic state for each age 
group was divided into stages according to the anemic state 
into (non-anemic, mild anemic, moderate anemia, and 
severe anemia). The majority of the study population was 
found to be anemic (moderate anemia) 63.7% at age ≤85. 
These findings are in line with previous research [15,16] 
that indicate a study with sample size 162 of patients had 
Hb<10 g/dl and were thus classified as being anemic with 
CKD. The relationship between gender and the anemic 
state was assessed. We found that male represents about 
53.3% and the female 46.7%. These findings complied 
with the finding of Ponte et al. [17],. All anemic patients 
in our study had hemodialysis sessions weekly. These 
findings were in agreement with Weisbord et al. [18] 
who reported that while hemodialysis (HD) does not 
cure renal disease, it least allows patients with CKD to 
survive. Nevertheless, HD is a lifelong treatment that 
significantly and sometimes adversely affects patients 
both physically and mentally [19]. Many patients with 
CKD in the present study had a blood transfusion in their 
treatment course. This finding was in line with Pfeffer  
et al. [20] who also reported that repeated transfusions or 
use of an erythropoiesis-stimulating agent (ESA) acted 
as treatment options for chronic anemia in CKD. We 
assessed the relationship between chronic diseases and 
anemic states, such as IHD, bronchial asthma, diabetes, 
and hypertension, and Down syndrome. Hypertension 
was found as the highest prevalent primary etiology 
among patients who developed CKD than other primary 
causes. These findings were in line with the previous 
study which reported that HTN occurred in 85% to 95% 
of patients with CKD. Lau et al. [15] reported in their 
study that hypertension is prevalent among the anemic 
patients with CKD (92%) and IHD is (41.4%) which was 
in agreement with our findings. Shulman [21] explored in 
his research that CVD is the leading cause of mortality in 
patients having CKD and accounts of 58% of patients die 
from CVD in CKD. Foley [22] mentioned that even mild 
form of renal insufficiency has been reported to be linked 
with an increased incidence of CVD. The incidence of 
mortality due to CVD in CKD patients has 10 to 20 
times higher when compared with the general population. 
These findings came in the same line of our research 

results. Lau et al. [15] reported in their study that iron 
supplementations (42.6%), folates, (8%) and vitamins 
(18.5%) as primary medications for anemia which was in 
agreement with our findings. Optimal treatment of anemia 
due to CKD requires appropriate diagnosis, ESA and 
iron therapy, and close monitoring of response. Without 
adequate iron stores, ESAs will not be effective. Patients 
with CKD may become iron deficient for several reasons. 
In addition to physiological blood loss, patients with CKD 
often exhibit increased erythropoiesis and iron utilization 
from occult gastrointestinal blood loss resulting from 
platelet dysfunction that occurs with uremia. Patients 
on dialysis, especially those receiving hemodialysis, 
lose blood and, therefore, iron consequent to frequent 
phlebotomies for laboratory testing, vascular access 
manipulations, and surgery, bleeding from puncture sites 
after dialysis, or blood clotting in the dialyzer or tubing. 
Thus, a periodic assessment of serum iron parameters is 
necessary [23]. Thus, iron supplementation is necessary 
for optimal management of anemia and can attenuate 
the progression of anemia in CKD [24]. Our results may 
be representative of the entire country. Yet this study 
provides the much-needed data regarding the degree of 
anemia in the CKD population in Saudi Arabia which 
has not been done before so far. Comprehension study is 
required in a large population for the estimation of the 
prevalence of anemia in CKD in the Saudi population. 
Studies on the different tertiary level hospitals of different 
parts of Saudi involving a large population size will be 
more representative of the entire country.

Conclusion

Our study showed that there is a strong relationship 
between anemia and hemodialysis patient, especially 
among patients with moderate anemia and there is a strong 
relationship between few chronic diseases and the anemic 
state of the patients. Patients in the moderate anemic state 
were more likely to be older, female, hypertensive and 
received a blood transfusion and iron with folic acid, 
while mild anemic patients were more likely to be male, 
hypertensive, and diabetics. Severe anemic patients had 
an equal percentage of male and female, hypertensive, 
and diabetics. Most of the patients with CKD presented 
with GFR at stage V. The prevalence of anemia increases 
at later stages of CKD. Anemia in CKD is the established 
risk factor for the development of the cardiovascular 
disease. Therefore, it is necessary to identify anemia 
in CKD as soon as possible and manage them properly 
before the development of the cardiovascular disease. The 
authors also recommend early identification of anemia in 
CKD leads to retarded development of end-stage renal 
disease and consequently improves from CVD morbidity 
and mortality. Proper and healthy food intake containing 
iron, folic acid, and vitamins is also recommended.
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