
Sci Forschen
O p e n  H U B  f o r  S c i e n t i f i c  R e s e a r c h

International Journal of Nephrology and Kidney Failure
ISSN 2380-5498 |  Open Access

Int J Nephrol Kidney Fail  |  IJNKF 1

RESEARCH ARTICLE

Anaemia in Patients on Haemodialysis Therapy in Dar es Salaam, Tanzania
Ruggajo P1-3, Shoo May1, Jonathan I1,*, Mngumi J2, Fredrick F2,4, Chillo P1,3, and Kamuhabwa A3

1Department of Internal Medicine, Dar es Salaam, Tanzania
2Renal Research Group, MUHAS/MNH, Dar es Salaam, Tanzania
3Non-Communicable Diseases Research Writing Group, MUHAS, Dar es Salaam, Tanzania
4Department of Paediatrics and Child Health, MUHAS, Dar es Salaam, Tanzania

Received: 06 Aug, 2019 | Accepted: 29 Aug, 2019 | Published: 05 Sep, 2019

Volume 5 - Issue 4

Moreover, anaemia has been linked with worse clinical outcomes 
such as increased morbidity and mortality due to cardiovascular 
disease [2]. This complication increases the risk of hospitalization and 
length of hospital stay and therefore dramatically reducing the quality 
of life of these patients [3-5]. End Stage Renal Disease is characterized 
by nutritional impairment, anaemia, hypertension, renal bone disease, 
neuropathy, nutritional impairment, and reduced life expectancy 
[6,7]. Anaemia worsens with progressive kidney disease implicating 
multiple factors being related to its etiology including inability of the 
failing kidneys to secrete the hormone erythropoietin, uremic toxins 
and excess aluminum accumulation on bone marrow of patients on 
long term dialysis, blood loss, increased red blood cell destruction 
and altered platelet function due to uremia among others [8].
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Abstract
Background: Anaemia is a common complication among patients with End Stage Renal Disease (ESRD) on Maintenance Haemodialysis Therapy 
(MHD) and is associated with increased morbidity and mortality. The aim of this study was to determine the prevalence of anaemia and associated 
factors among patients on maintenance haemodialysis in Dar es Salaam, Tanzania.

Material and Methods: A total of 233 patients receiving Maintenance Haemodialysis Therapy (MHD) from three centers in Dar es Salaam, Tanzania 
between September and October 2017 were recruited into this study. Data was analyzed using SPSS version 23 software and summarized into 
frequency tables. Log binomial regression analysis was used to estimate relative risks and determine factors associated with anaemia.

Results: A total of 233 participants (65% male) were recruited into the study. Over three quarters (78%) of the patients were aged 40 years or more 
with overall mean Haemoglobin (Hb) level of 11 g/dl. The overall prevalence of anaemia was 69%, stratified by gender 74% of female and 64% of 
male patients had anaemia (Hb<12 g/dl for female and <13 g/dl for male gender) respectively, the observed difference between gender was not 
statistically significant (p=0.26). Stratified by underlying cause of anaemia, 84% were attributed to serum iron deficiency, 0.43% to serum folate 
deficiency and none to serum vitamin B12 deficiency respectively. In the multivariate analysis; low serum transferrin saturation <30% [AOR 9.29, 
95% CI (4.15-20.80), p<0.001] and presence of more than one comorbidity [AOR 1.89 (1.04-3.49), p=0.04] were independently associated with 
anaemia. Conversely, being educated beyond primary level education [AOR 0.37 (0.19-0.76), p=0.006] and being on hemodialysis for more than 1 
year [AOR 0.4 (0.21-0.80), p=0.01] were found to be protective against anaemia in these patients.

Conclusion: High prevalence of anaemia (especially Iron Deficiency Anaemia) was found in patients receiving maintenance hemodialysis for end 
stage renal disease in Dar es Salaam Tanzania. Presence of more than one comorbidity and low serum transferrin saturation were associated with 
anaemia whereas post primary school education and receiving hemodialysis therapy for more than one year seemed to confer protection against 
anaemia in these patients.
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Introduction
Anaemia is defined as the state in which the quality and/or 

quantity of circulating blood cells is below normal or the established 
cut off defined by the World Health Organization (WHO 2001). And 
according to the standards of International Society of Nephrology, 
namely Kidney Disease Improving Global Outcomes (KDIGO) is 
defined as having haemoglobin level below 12 g/dl for female and 13 
g/dl for male. Anaemia is a common complication among patients on 
Maintenance Hemodialysis (MHD) due to End Stage Renal Disease 
(ESRD), and its occurrence underlies some of the symptoms associated 
with reduced kidney function, including fatigue, depression, reduced 
exercise tolerance, and dyspnoea [1].
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Independent variables
The patient sociodemographic and clinical characteristics 

including age, gender, presence of co-morbidities (diabetes mellitus, 
hypertension, HIV disease, liver disease, hepatitis B&C infection, 
malignancies, cerebral vascular event and heart disease.), types of 
vascular accesses used for hemodialysis (temporary vs. permanent 
access); and serum levels of folate, Vitamin B12 and iron were all 
recorded.

Data collection and laboratory procedures

A total of 233 patients who met inclusion criteria were recruited 
into our study. Sociodemographic and clinical data was collected using 
a structured Swahili questionnaire (after translating into and back 
translated from English). Venipunctures were aseptically performed 
to every recruited study participant and 4 mls of blood were collected 
into sterile EDTA bottle and analysed for haematological parameters; 
10 mls of blood were collected from each participant using red top 
bottle and analysed for serum iron, vitamin B12 and folate levels. 
Additional information (including haemoglobin level) was extracted 
from patients’ medical files.

Data analysis
Data collected were entered into pre-developed data entry 

screens using EPIDATA version 3.02 for cleaning and data analysis 
was performed using SPSS version 23 software. Statistical means 
with standard deviation and proportions were used to summarize 
continuous data and categorical data respectively. The correlation 
between anaemia and different parameters was determined by 
performing logistic regression analyses. Odds ratios (OR) were 
calculated to estimate the risk associated with anaemia development. 
A two-tailed cut-off at p-value <0.05 was considered to be statistically 
significant.

Ethical Consideration
The study was approved by the Research and Publication Committee 

of Muhimbili University of Health and Allies Sciences (MUHAS) and 
Ethical Committees of the three participating hospitals.

Results
Demographic and clinical characteristics of study 
participants

A total of 233 patients with ESRD were enrolled. Proportionally, 
these patients were distributed in the three dialysis centers as 
follows; Muhimbili National Hospital (37%), TMJ Hospital (29%) 
and Access Dialysis Centre (34%). About two-thirds (65.2%) of 
patients were male. The mean (± SD) age was 51.4 ± 14.2 years 
and majority (65.3%) had received at least primary school level 
education. The mean hemoglobin levels of the study participants 
were 11 ± 2g/dl (Table 1).

Prevalence of Anaemia among patients on MHD
Of the 233 participants, 161 (69%) were found to be anemic. 

Proportionally, male patients were more anemic than female but the 
observed difference was not statistically significant (43% vs. 26%, 
p-value 0.249) (Figure 1).

Proportion of Patients on MHD with Iron Deficiency 
Anaemia (N=233 participants)

Majority of the study participants 195/233 (84%) had Iron 
Deficiency Anaemia (IDA) (Figure 2).

Previous studies have reported high prevalence of anaemia (85% 
in Iran and 94.3% in Cameroon) among patients on maintenance 
hemodialysis therapy and several associated factors have been 
implicated including being on hemodialysis for a long duration 
(1-5 years) [9,10]. Anaemia secondary to serum vitamin B12 and 
folate deficiency is associated with increased mortality in incident 
haemodialysis [11]. Further, it has been reported that chronic dialysis, 
poor appetite and decreased food intake due to advanced uremia all 
contribute to deficiency of these important vitamins [12]. Both absolute 
and functional iron deficiency have been considered to be important 
causes of anaemia in ESRD patients undergoing maintenance 
hemodialysis therapy [13]. In these patients, (absolute) iron stores 
are depleted as a result of decreased intake due to malnutrition and 
decreased appetite associated with uremia as well as increased blood 
loss through chronic gastrointestinal tract bleeding secondary to 
increased blood vessel fragility, platelet dysfunction and chronic blood 
retention in the dialysis circuit [14]. Functional Iron Deficiency (FID) 
occurs when there is increased demand (than the amount that can be 
released from the stores) to support hemoglobin synthesis. A previous 
study has reported the prevalence of FID to be as high as 21% and this 
was associated with high levels of hepcidin and inflammatory markers 
[15]. In particular, ESRD patients have impaired release of stored iron 
from macrophages and hepatocytes to transferrin [14].Literature is 
still scanty on the contribution of acute blood loss from hemodialysis 
vascular access as a significant cause of anaemia among patients on 
MHD. Temporary vascular catheters used in hemodialysis (jugular 
and femoral catheters) are known to indirectly contribute to anaemia 
by promoting frequent bacterial infection related to catheter, which in 
turn is associated with frequent hemolysis culminating into anaemia 
among these patients [16,17].

In Tanzania as a model setting for the wider WHO sub-saharan 
region, maintenance hemodialysis therapy has been offered to ESRD 
patients for over a decade now, however, there are no published 
information magnitude, characterization and exploration of associated 
factors in our settings. The aim of this study is to investigate the 
magnitude of anaemia and its associated factors among patients on 
MHD in Dar es Salaam, Tanzania.

Materials and Methods
Study design, population and settings

This was a descriptive cross sectional study that involved 
consecutive recruitment of ESRD patients on MHD among three HD 
centres (Muhimbili National Hospital, Access Dialysis Centre and 
TMJ Hospital) all located in Dar es Salaam City, Tanzania.

Inclusion criteria
All patients aged 18 years and above, diagnosed with ESRD on 

MHD were included in the study.

Exclusion criteria
All patients with ESRD on MHD who received blood transfusion 

within 2 weeks.

Dependent variable
In this study, anaemia was measured as binary outcome i.e. those 

who were anaemic vs those without. Anaemia was defined according 
to the standards of International Society of Nephrology, namely 
Kidney Disease Improving Global Outcomes (KDIGO). According to 
the KDIGO classifications, anaemia was defined as hemoglobin level 
below 12 g/dl for female and 13 g/dl for male gender.
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Proportion of patients with Vitamin B12 and Folate 
deficiency among study participants

Only 1 patient among 233 patients (0.43%) had folate deficiency 
and none had vitamin B12 deficiency.

Factors associated with developing anaemia among ESRD 
patients on MHD

Socio-demographic and clinical factors: Patients who had two or 
more co-morbidities were more likely to be anaemic than those who 
had only one co-morbidity (OR=2.02; 95% CI: 1.152 -3.569; p<0.05). 
Odds of being anaemic was 43% less in those who have been on 
dialysis therapy for more than one year as compared with those who 
have been on treatment for less than 1 year. Patients with education 
level beyond primary school had less likelihood of developing anaemia 
compared to those who attained lower education levels (AOR=0.37; 
95% CI: 0.187-0.761; p<0.05) (Table 2).

Clinic laboratory measurement association with anaemia among 
study participants: While low transferrin saturation was significantly 
associated with anaemia (OR=9.29; 95% CI: 4.15-20.80; p<0.001), 
the association with other laboratory and clinical parameters was not 
statistically significant (Table 3).

Discussion and Conclusion
The present study was done to determine the prevalence of anaemia 

among patients with ESRD on MHD and its associated factors. We 
found a high prevalence of anaemia among these patients (69%), with 
iron deficiency being the predominant type. Furthermore, having 
more than one co-morbidities and a low transferrin saturation was 
significantly associated with anaemia. Conversely, we found that level 
of education beyond primary education, duration of dialysis therapy 
beyond one year and permanent vascular access were shown to be 
protective against anaemia in these patients.

In this study, male gender and individuals aged 40-59 years were 
the majority comprising 61% and 41% of the study participants 
respectively. Comparable results on association between male gender 
and ESRD have also been reported by studies done in Cameroon and 
Brazil [18,19]. High proportion of male patients might at least in part, 
be explained by the fact that males are more prone to hypertension and 
diabetes mellitus which are the major comorbidities associated with 
ESRD [20,21].

The prevalence of anaemia of 69% found in this study, is comparable 
to that reported from previous reports which show a prevalence 
between 67.4 and 75.5 % [22,23]. However, there are few studies 
which showed a very high prevalence of 96.5 % [24]. As expected high 
prevalence of anaemia in these patients could be due to increased iron 
losses, chronic bleeding from uremia-associated platelets dysfunction, 
frequent phlebotomy and blood trapping in the dialysis apparatus [25]. 
The anaemia may also be secondary to impaired oral iron absorption.

Majority (84%) of study participants had iron deficiency anaemia. 
This finding was similar to previous studies which showed iron 
deficiency as the commonest type of anaemia in patients with ESRD 

Characteristic n %
Age in years(mean ± SD) 51.41 ± 14.21
Sex
Male 152 65.2
Female 81 34.8
Marital status 
Single 33 14.2
Living with partner 200 85.8
Education level
Primary and below 81 34.7
Above primary 152 65.3
Treatment facility 
Muhimbili 86 36.9
TMJ 67 28.8
Access 80 34.3
Co-morbidity*
One 111 47.6
More than one 122 52.4
Hemogram parameters Mean ± SD
Hemoglobin level (g/dl) 11 ± 2

Table 1: Demographic and Clinical Characteristics of ESRD Patients on 
MHD in Dar es Salaam (N=233).

*Comorbidities defined as having ESRD together with any of the 
following; diabetes, hypertension, HIV disease, liver disease, hepatitis B 
& C infection, malignancies, cerebrovascular event, heart disease.

 

Figure 1: Prevalence of anaemia among ESRD patients in Dar es Salaam 
(N=233).

 

Figure 2: Prevalence of Iron Deficiency among study participants.
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[26,27]. High iron deficiency anaemia can be explained by similar 
mechanisms as reported previously by Jodie and colleagues as well as 
that reported by Allan, et al. that proposed that iron stores are depleted 
in patients with ESRD as a result of decreased intake due to decreased 
appetite, increased loss through chronic gastrointestinal bleeding 
secondary to increased blood vessel fragility, platelet dysfunction 
related to uremia, and disordered iron homeostasis as a result of 
hepcidin excess which impairs dietary iron absorption and iron 
mobilization from body stores [28,29]. Additionally, this could also 

be due to low usage status of Erythropoietin (EPO) injection in our 
setting, whereby anecdotal data from Muhimbili National Hospital 
main pharmacy shows that by the end of July 2019, only 48.9% of 
ESRD patients on MHD were on EPO therapy.

We also found that the prevalence of anaemia was higher (86.2%) 
among patients with raised white cell count that is considered as a 
crude surrogate marker for infection in this study. However, there 
was no statistical significance of the above finding (p=0.179). Similar 
findings have been reported in a study by Peter in 2001 [30] and an 

Factor Anaemia Yes, n (%) Crude OR 95% CI p-value AOR 95% CI p-value

Gender

Male 101(66.4) Ref Ref

Female 60 (74.1) 1.44 0.792.63 0.231 1.47 0.76-2.82 0.249

Education level

Primary or below 66(81.5) Ref Ref

Beyond primary 95(62.5) 0.78 0.46-1.35 0.392 0.37 0.19-0.76 0.006

Dialysis duration

<1 year 86(78.2) Ref 0.24-0.78 Ref

 ≥ 1year 75(60.9) 0.43 0.005 0.4 0.21-0.80 0.012

Co-morbidity

One 68(61.3) Ref Ref

2 or more 93(76.3) 2.02 1.15-3.57 0.014 1.89 1.04-3.49 0.038

Dialysis access

Temporary Catheter 42(78.2) Ref Ref

Permanent Catheter 119(67.6) 0.74 0.38-1.45 0.39 0.75 0.34-1.65 0.476

Table 2: Factors associated with Anaemia among ESRD patients on MHD in Dar es Salaam (N=233).

* Comorbidities defined as having ESRD together with any of the following; diabetes, hypertension, HIV disease, liver 
disease, hepatitis B & C infection, malignancies, cerebrovascular event, heart disease.

Factor Anaemia
n (%)

Crude
OR 95%CI p-value AOR 95%CI p-value

White Blood Cell Count (109/L)

4-11 136(66.6) Ref

>11 25(86.2) 3.13 1.05-9.34 0.002 2.26 0.69-7.46 0.179

Random Blood Sugar level(mmol/l)

4-7 123(66.1) Ref Ref

>7 38(80.8) 2.16 0.98-4.75 0.05 1.94 0.80-4.70 1.4

Systolic Blood pressure(mmHg)

120-139 54(62.7) Ref Ref

 ≥ 140 107(72.8) 1.58 0.86-2.79 0.155

Diastolic blood pressure(mmHg)

80-89 121(69.1) Ref

 ≥ 90 40(68.9) 1.56 0.86-2.85 0.141

Transferrin saturation (%)

30-50 10(26.3) Ref Ref

<30 151(77.4) 1.37 1.73-2.62 0<0.001 9.29 4.15-20.80 <0.001

Table 3: Clinicolaboratory factors associated with Anaemia among ESRD patients on MHD in Dar es Salaam (N=233).
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article by Kwaan HC on infection and anaemia [31]. Another study by 
Roberts TL, et al. also found an association between vascular access 
infections and anaemia in hemodialysis patients [32]. Abnormal 
white blood cells and anaemia is caused by raised pro-inflammatory 
cytokine which brings bone marrow suppression of erythropoiesis, 
reduced erythropoietin secretion, intestinal bleeding and disruption 
of iron metabolism [17]. The infection can also potentiate hemolysis 
of red blood cells leading to anaemia.

Contrary to what has been reported from other studies, our study 
found that anaemia was more prevalent among patients who had been 
on MHD for a shorter duration (less than 1 year). A study done in 
Cameroon for instance, found that longer duration of hemodialysis 
(1-5 years) was associated with a relatively higher prevalence of anaemia 
(54.5% vs 30.3%) compared to patients who have been on hemodialysis 
for less than a year [4]. We hypothesize that the association between 
short duration of hemodialysis and anaemia observed in this present 
study could be explained by the fact that patients on hemodialysis for 
less than one year might have not yet received an optimal composite 
dose of adequate dialysis, oral iron supplements and EPO therapy (all 
of which decrease the risk for anaemia) compared to those who are on 
dialysis for at least one year.

We also found that ESRD patients with more than one co-morbidity 
were significantly two fold more likely to have anaemia compared to 
those with one comorbidity (OR=2.02; 95% CI: 1.152-3.569; p<0.05). 
In a separate analysis, a p for trend association was also evident between 
diabetes mellitus and anaemia in ESRD. These findings are consistent 
with a large scale cross sectional multi survey study conducted in the 
US that revealed a correlation between diabetes mellitus and anaemia 
[33] and another study that found a strong association between 
diabetes and anaemia among CKD patients (OR=2.31; p-value 0.005) 
[34]. This can be explained by the tubulointerstitial damage that 
occurs in patients with diabetes mellitus correlating with decrease 
in functional renal tissue and resultant decrease in EPO production 
in response to hypoxia in the kidney [35]. Furthermore, systemic 
inflammation associated with microvascular disease in patients with 
diabetes leads to the production of inflammatory mediators, such as 
interleukins and tissue necrosis factor, these mediators blunt the effect 
of erythropoietin on the bone marrow, where erythroid precursors are 
stimulated contributing further to anaemia in these patients [36].

We also found that a greater proportion of patients with temporary 
vascular access (femoral/jugular venous catheters) had high propensity 
of getting anaemia compared to those with permanent vascular access. 
Similar findings were reported by a study conducted by Roberts TL, 
et al. on the relationship among catheter insertions, vascular access 
infections, and anaemia management in haemodialysis patients which 
showed that patients with temporary vascular access may have higher 
rates of anaemia, and require greater doses of intravenous iron and 
recombinant human EPO compared with patients with permanent 
vascular accesses [32]. This is because temporary vascular catheters 
cause anaemia indirectly by increasing the risk of infection which can 
lead to hemolysis of red blood cells culminating into anaemia [37-
39]. This can also be supported by results of a manuscript in print on 
bacteremia in patients on HD therapy in Dar es Salaam, which showed 
that the proportion of patients with temporary vascular access who 
had bacteremia was high compared to those with permanent vascular 
access (38.7% and 18.8%) respectively.

The strengths of this study include the fact that the study is 
representative of a wider sub-saharan region where publications 
carrying such information is rare. However, the fact that the study was 
done only in one city may limit its generalization in representing the 

whole country. We suggest more comprehensive studies with bigger 
sample sizes representing a wider geographical area.

In conclusion, our study found anaemia to be highly prevalent 
among patients with ESRD on MHD with iron deficiency being 
the predominant type. Factors such as having more than one co-
morbidities and a low transferrin saturation were significantly 
associated with anaemia. Conversely, education beyond primary level, 
duration of dialysis therapy beyond one year and permanent vascular 
access were shown to be protective against anaemia in these patients.

We therefore recommend that; strategies be put forward to address 
the above modifiable factors in order to help prevent anaemia in ESRD 
patients on MHD. Furthermore, routine screening of haemoglobin 
level and iron profile (transferrin saturation) should be promoted 
for early diagnosis and appropriate treatment of anaemia and iron 
deficiency in these patients.
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