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Abstract Original Research Article

Anaemia is a major global health problem affecting every social class of persons but particularly the low socio-
economic group hence it is more common in poorer countries with the highest proportion of affected people living in
Africa. More than half of children below five years of age suffer from anaemia, and a prevalence of 68.3% was
reported in Nigeria in 2016 among children under five. Anaemia causes about one million deaths globally each year
with three quarters of these occurring in Africa and Asia. A cross sectional study was carried out in the Paediatric
Units of two health establishments in Niger Delta area Nigeria among children of ages 6 months to 15 years admitted
between January 2017-December, 2018. Study involved the evaluation of prevalence of anaemia with the associated
diseases as well as the treatment pattern of the anaemia. The overall prevalence of anaemia was 18% in UPTH and
10.4% in PHC, Aluu. Anaemia was more prevalent among children less than 5 years especially in the age group 2-3
years in both institutions but was not associated with sex. The highest associating disease with anaemia was malaria.
Treatment approach used in the present study was in consonance with standard guidelines with the use of haematinics
and where necessary blood transfusion was used. Non-adherence to prescribed treatment plan was the highest
challenge for obtaining the expected outcome in the treatment of anaemia. The need to address the associated causes is
very imperative; therefore, free treatment of malaria particularly for children below 5 years is advocated as a means of
reducing anaemia. Involvement of pharmacists in the inpatients services of dispensing and counselling of patients to
enable improved awareness and importance of adherence of patients to their medication is strongly recommended.
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The World Health Organization defines
anaemia as a situation where a patient is unable to meet
the body’s physiologic needs as a result of poor
oxygen-carrying capacity due to deficiency in red blood
cells (RBCs) [6]. This implies a reduced concentration
of haemoglobin or packed cell volume (PCV) in the
peripheral blood below the expected normal range for
sex and age of the individual. Technically speaking,
anemia is not a disease, but rather the sign of an
underlying basic pathological process, which may
function as a compass in the search for the cause, as
well as function as a marker in the investigation of
underlying pathological process [7]. Symptoms of
anaemia include shortness of breath especially on
exertion, weakness, lethargy, palpitations. General signs
include pallor of mucous membranes or nail beds while
specific signs are associated with particular types of
anaemia [8].

INTRODUCTION

A major global health concern affecting every
stage of life especially children and pregnant women is
anaemia. Anaemia has become a public health issue
which affects all social class of persons, both rich and
poor but particularly the low socio-economic group
hence it is more common in poorer countries with the
highest proportion of affected people being in Africa
[1]. More than half of children below five years of age
suffer from anaemia which has been linked mostly to
iron deficiency [2]. In Nigeria, a prevalence of 68.3%
was reported in 2016 among children under five
according to World Bank collection of development
indicators [3]. Anaemia causes about one million deaths
globally each year with three quarters of these occurring
in Africa and Asia [4, 5].
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Many factors have been implicated in the
cause of anaemia but iron deficiency anaemia has been
identified as the primary cause of all anaemia cases [9].
Other causes of anaemia include infectious diseases
such as malaria, HIV, tuberculosis, hepatitis B or C,
congenital diseases like sickle cell anaemia (SCA),
intestinal helminthiasis, glucose-6 phosphate
dehydrogenase deficiency (G6PD) and malnutrition
[10-14]. Furthermore, nutritional deficiencies in folic
acid and vitamin B12 may lead to ineffective RBC
production resulting in anaemia.

In chronic kidney disease conditions (CKD),
there is decreased production of erythropoietin, the
hormone responsible for production of RBCs leading to
its fewer production by the bone marrow, the resultant
effect is anaemia due to low levels of haemoglobin.
With progressive chronic kidney disease, there is
increased tendency of anaemia severity [15]. Anaemia
increases mortality in children and also affects their
cognitive and physical development especially iron
deficiency even up to adolescence [16, 17].

Many strategies have been in use for the
treatment of anaemia, but of primary importance is the
treatment of the underlying cause and subsequent
building up of the blood through administration of
haematinics or other mineral and vitamin supplements.
Since there are many causes of anaemia, treatment
guidelines require an integral approach where first of all
the cause is addressed and then followed up with the
use of medications [18, 19].

According to the Nigeria Treatment
Guidelines, the objectives of treatment of anaemia
include restoration of haemoglobin concentration to
normal levels and prevention and treatment of
complications. Medications used are primarily
haematinics and includes iron, vitamin By, and folic
acid [20]. In severe cases or chronic disorders, blood
transfusion of whole blood or red cell concentrate is
advocated.

The study was designed to determine the
prevalence of anaemia and evaluate treatment pattern of
anemia in associated diseases in children 6 months -15
years in a Primary Health Center and a Tertiary
Hospital both in Port Harcourt. The outcome of the
study will contribute to the existing data on anaemia
and may serve as a guide to improve the general
management of anaemia in the study area.

MATERIALS AND METHODS

The study was carried out in the Paediatric
Unit of University of Port Harcourt Teaching Hospital
and Primary Health Center Omuoko Road, Aluu. The
University of Port Harcourt Teaching Hospital (UPTH)
is located at Alakahia, a small town at the outskirts of
Port Harcourt. Even though, UPTH is a tertiary
hospital, it also offers primary and secondary healthcare

services with an 800 bed capacity. Port Harcourt is the
capital of Rivers state, located in Niger-Delta region of
Nigeria. The Primary Health Center Omuoku Road,
Aluu is located in Aluu, a semi-urban community
located about 5km from the present site of the teaching
hospital, and was designed to provide health care
services in the rural community.

Study was designed in two arms: a
retrospective cohort study of anaemia and its treatment
among children between 6months and 15 years for the
period of Jan, 2017-Dec.2018 and a prospective study
of the challenges in the treatment of malaria as reported
by the health workers in the study areas. Two methods
were employed in collection of data: assessment of
patients’ case notes and use of questionnaires to harvest
information from the health workers.

Case notes of the patients were identified from
the Nurses’ documentation through identification codes
for all anaemia-associated cases in both institutions
before retrieving the folders for perusal. The record
showed that out of 585 inpatients admitted in the ¢ Unit
of UPTH within the study period, 106 (18%) patients
had anemia while 30 out of 289 patients had anemia in
Primary Health Center within the 2017-2018 period.
Besides the demographic data, specific information
such as: laboratory results on complete blood count
(CBC), diseases associated with anemia, treatment
pattern and medications as well as nutritional
management employed were also collected.

Inclusion criteria included case notes of
patients that met the following criteria (Age; 6 months
to 15 years, confirmed diagnosis of anemia and were on
admission. Anaemia in this study was defined as packed
cell volume PCV less than or equal to 33% (Hb:11) and
classified as follows: mild anaemia (PCV 30-
33%/Hb:10-11), moderate anaemia (PCV  21-
<30%/Hb:7-<10) or  severe  anaemia (PCV
<21%/Hb:<7) according the diagnostic measure in the
health establishments studied and WHO (2011). Case
notes of outpatients, persons with age outside 6 months
to 15 years and disease conditions not associated with
anemia were excluded from the study.

As part of the evaluation of the treatment of
anaemia in these institutions, relevant information on
the prevalence, classification methods as well as
challenges of treatment of anaemia besides demography
were collected from health workers in the Paediatric
Units of the establishments through a well-structured
questionnaire consisting of 24 questions. The spread of
the workers consisted of a total of 24 Health Workers
comprising of 3 Pharmacists, 12 Nurses, and 1
Physician from the Pediatric Unit of UPTH and 7
Nurses, no physician and 1 pharmacist from the
Primary Health Center, Aluu.
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Ethical Approval

Ethical approval was obtained from the
Research and Ethical Committee of the University of
Port Harcourt Teaching Hospital (UPTH) with
Approval number UPTH/ADM/90/S.B/VOL.X1/801
and Primary Health Center Omuoko Road, Aluu prior
to commencement of the study.

RESULTS

The results obtained from the records entered
in the treatment book showed that, out of 585 inpatients
in the Paediatrics Unit of UPTH, 106 (18%) had
anaemia while 30 (10.4%) out of 289 patients in
Primary Health Center had anaemia within the 2017-
2018 period. The age and sex distribution is as shown in
Table-1.

Table-1: Socio-demographic data of patients

UPTH PHC
Sex No. of children (%) | No. of children (%)
Female 51 (48.1) 12 (40)
Male 55 (51.9) 18 (60)
Age
6months -1lyear | 25 (23.6) 3 (10)
2 — 3 years 28 (26.4) 7 (23.3)
4 -5 years 13 (12.3) 5 (16)
6 -7 year 15 (14.2) 3 (10)
8 — 9 years 3(2.8) 3 (10)
10 — 11 years 5(4.7) 4 (13.3)
12 — 13 years 8 (7.5) 4 (13.3)
14 — 15 years 9 (8.5) 0 (0%)

From the results, the 2-3year age group has the
highest number of patients with anaemia in both
establishments with values of 28/106 (26.4%) and 7/30
(23.3%) in UPTH and PHC respectively.

Out of the 106 patients recorded in the book,
only 84 case notes were available for assessment in
UPTH, and 28 of out of the 30 were available in
Primary Health Center. Based on the classification of
anaemia, results show the prevalence of anaemia in

UPTH to be mild, moderate and severe: 10/84 (12%),
38/84 (45%) and 36/84 (43%) respectively. The review
of the case folders from the PHC, showed no details of
the anaemia cases beyond the causes because they were
all referred to the teaching hospital for treatment.

Results obtained shows malaria as the highest
disease causing anemia from both health institutions
accounting for 28.6% and 27.0% in UPTH and PHC
respectively and the least to be tuberculosis (Table-2).

Table-2: Prevalence of anaemia and the associated diseases

UPTH PHC
Diseases Anaemic cases | Anaemic cases

(N=126), n (%) | (N=37), n (%)
Malaria 36 (28.6) 10 (27.0%)
Sickle Cell Disease (SCD) 18 (14.3) 0 (0)
Kidney Disease (AKD) 11 (8.8) 2(5.4)
HIV 14 (11.0) 1(2.7)
Septicaemia 7 (5.6) 2 (5.4)
Bronchopneumonia 8 (6.3) 1(2.7)
Dysentry and Diarrhoea 1(0.8) 8(21.7)
Co-morbidity (CHD, Diabetes) | 4 (3.1) 0 (0)
Meningitis 3(2.4) 0 (0)
Cancer 2 (1.6) 0 (0)
Peptic Ulcer 1(0.8) 0 (0)
Gastroenteritis 0 (0) 2(5.4)
Measles 0 (0) 1(2.7)
Bleeding gum 0 (0) 1(2.7)
Malnutrition 18 (14.3) 6 (16.2)
Tuberculosis 1(0.8) 1(2.7)
Febrile convulsion 1(0.8) 0 (0)
Acute Respiratory Disease 1(0.8) 2(5.4)

*some patients had multiple causative factors, hence the number of recorded diseases is more than the number of the patients.
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Pattern of treatment and management of anemia

Treatment and management of anemia in
UPTH commences most frequently at PCV levels less
than 30%. Blood transfusion was commenced for
patients with PCV less than 21%. The percentage of
patients that received blood transfusion was 43%
corresponding to the 36 patients with severe anaemia,
out of which 27 received sedimented red blood cells
and 9 received whole blood. In addition to the blood
transfusion, these patients were also treated with
medications. The rest of the patients were treated with
medications alone and nutritional support.

On the other hand, there was no record of
blood transfusion for patients in the Primary Health
Centre due to inadequate facilities for management of
moderate to severe anemia hence patients who needed
blood transfusion were rather referred to the teaching
hospital.

Medications that were used for the treatment
of anaemia were ferrous salts, folic acid and

multivitamins. About five different classes/types of
drugs were used for the management of anemia in both
institutions.  These  medications were  mostly
haematinics and usually marketed as combination
products examples of which are Dioscovite® (contains
Thiocyanate), ~Astyfer® (cyanocobalamin, ferrous
fumarate, folic acid, pyridoxine), Astymin® (calcium
panthothenate, folic acid and vitamins), Ranferon 12°
(folic acid, iron, Vit B12, Vit. C, Zinc). About 3 (2%)
of the patients were treated with Erythropoeitin in
UPTH. An important aspect of management of anaemia
in children as observed from the study is diet. Mothers
and care givers were advised to give balanced diets
comprising of proteins and vegetables which help build
up the nutritional status of the patients and consequently
improve the heamatological parameters.

Treatment outcome from the results show that
there was an improvement of the anemia in UPTH after
treatment as shown in Table-3.

Table-3: Treatment Outcome

PCV Before (%) | PCV After (%) | Frequency (%0)

30-33% >37% 10 (11.9)

20 — 29% >37% 27 (32.1)

20 —29% > 29% 11 (13.1)

13 -19% >37% 9 (10.7)

13 -19% >20% 19 (22.7)
<13% >20% 8 (9.5)

Total 84

Analysis of the questionnaire responses by the
health workers revealed various challenges encountered
in the management of anaemia. The highest ranking on
the list is non-adherence of patients to medications, in
both UPTH and PHC accounting for 33.3% and 30.0%
respectively. Other challenges listed include out of
stock of the medications in the pharmacies,
malnutrition, financial constraints leading to inability to
afford treatment, time constraints on the part of the
pharmacists to give proper counseling to the patients
and lastly, treatment failure of the underlying disease.

DISCUSSION

The study has shown the prevalence pattern of
anaemia among admitted children in Primary Health
Centre, Aluu and University of Port Teaching Hospital
in the studied period (Jan, 2017-Dec 2018). The overall
prevalence of anaemia was 18% in UPTH and 10.4% in
PHC. Anaemia was not associated with sex or gender.
The percentage of severe anaemia differs from the
31.2% value obtained among anaemic children admitted
in a secondary health facility in the western part of
Nigeria [21]. Results established that anemia was more
prevalent among children less than 5 years especially in
the age group 2-3 years in both institutions. This is in

consonance with earlier study in Enugu, South East
Nigeria [22] which established highest prevalence of
anaemia in children less than 5 years and particularly
for children between 13-36 months.

The highest cause of anaemia in both
establishments was malaria Earlier studies have
established malaria as the primary cause of anaemia in
African children [22-25]. Severe haemolysis is
associated  with  malarial infection  especially
Plasmodium falciparum infection which is responsible
for most malignant form of malaria in sub-Saharan
Africa [26]. Children in endemic region with stable
malaria transmission especially those under five years
are among the most vulnerable people to malaria
infection because they do not have immunity which is
often acquired over time with several exposures to
malaria parasite through mosquito bites [27].

Another disease implicated in causing anaemia
from the study is sickle cell disease (SCD) in keeping
with a study from Tanzania and western Nigeria [23,
21]. The sickle shaped cells as obtained in SCD are
usually destroyed more easily than the normal red blood
cells such that persons with SCD tend to be anaemic.
The situation is made worse in malnourished cases and
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in the present study, malnutrion was another major
cause of anaemia among the children. Many studies
have established association between malnutrition and
anaemia in children [28, 23, 24].

Malnutrition in children is one of the greatest
public health challenges in Africa and the greatest risk
factor of disease burden globally [29]. Malnourished
children have been found to be more susceptible to
communicable diseases such as malaria, HIV,
helminthiasis etc due to reduced immune response [30-
32].

Other anaemia-associated diseases in the study
are retroviral disease (HIV), bronchopneumonia,
septicaemia, meningitis, diabetes, kidney diseases and
cancers. Anaemia is one of the major characteristics of
HIV infection and this may occur either through
decreased RBC production, increased RBC destruction
or ineffective RBC production [33]. The interstitial cells
of the kidney make erythropoietin, the hormone
responsible for producing red blood cells. It is therefore
not a surprise that one of the associated diseases in
anaemia is kidney disease.

Treatment approach used in the present study
is in consonance with standard guideline. According to
the Nigeria Standard Treatment Guidelines [20], the
objectives of treatment was to restore haemoglobin
concentration to normal levels. In order to achieve this,
haematinics which includes iron, folic acid and vitamin
By, depending on the specific need should be used for
treatment of moderate anaemia while blood transfusion
was indicated for severe anaemia and conditions such as
septicaemia. In the present study, 43% of the patients
who had severe anaemia received blood transfusion
either as whole blood or as platelets while the rest were
treated with haematinics. Severe anaemia requiring
blood transfusion accounts for majority of admissions
in emergencies in Nigeria [34, 35]. The outcome of the
treatment was evidenced by the general increase in the
haemoglobin concentrations.

Proper nutrition and diet have also been
advocated as treatment options for anaemia in children.
So remedying the nutritional imbalance will improve
the health status and invariably improve the
haemoglobin of the children. For sickle cell anaemia,
treatment may involve hydrating the patients either
through oral or intravenous fluids to reduce pain,
administration of folic acid and sometimes blood
transfusion in order to prevent complications [36].

For effective treatment of anaemia in children,
apart from the importance of following the treatment
strategies, there is need for adherence to the prescribed
treatment. Non-adherence is a major limitation to
achieving therapeutic goal because it reduces patients’
optimal benefit from medication resulting in increased
morbidity and mortality [37]. The present study has

shown patients’ non-adherence to prescribed treatment
plan as the highest challenge for obtaining the expected
outcome in the treatment of anaemia. There is need for
proper education and enlightenment on the importance
of adherence to prescribed medications. Strategies to
improve this may include awareness and increased
contact time of patients with pharmacists to ensure
proper pharmaceutical care. This insufficient time with
the pharmacists was also listed as one of the challenges
in the proper management of anaemia.

Patients’ non-adherence to medications could
be worsened because of insufficient information
resulting from shorter dispensing and contact time of
the patient with the pharmacist. We could not ascertain
the contact time each patient/caregiver had with the
pharmacist because it was not within the scope of
present study. Moreover, where the subjects are
inpatients as in the present settings, it is the nurses that
dispense and administer the drugs to the patients and
not the pharmacists. This method of dispensing
portends a potential problem because the staff involved
are not equipped to deliver adequate pharmaceutical
care to the patients. To ensure rational drug, there is
need to adhere to patient care indicators which includes
amongst other things a minimum of 3 minutes for
dispensing and counseling by a pharmacist [38].

Health system failure which in this case was
highlighted by out of stock syndrome in the pharmacy
accounted for about 20.3% (the second highest) of the
challenges. The success of any nation’s health policy is
ineffective without the availability of good quality and
affordable medicines.

In conclusion, the study has established
anaemia-associated diseases to be similar to previous
studies. The need to address these common issues is
therefore very imperative. Since malaria is a primary
cause of anaemia, free treatment of malaria particularly
for children below 5 years is advocated as a means of
reducing anaemia in children. Involvement of
pharmacists in the inpatients services of dispensing and
counseling of patients to enable improved awareness
and importance of adherence of patients to their
medication is strongly recommended.
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