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Abstract

Malaria remains a major public health problem in endemic areas
and due to neglect, the elderly ones are even more exposed now.
The objective was to determine the effects (if any) of asymptomatic
malaria on some hematological parameters on infected elderly sub-
jects, identify subjects at risk of severe hematological derangement
and render advice appropriately. One hundred healthy subjects (45
males and 55 females) having = 60-years-old and without clinical
symptoms, were screened for malaria parasite using a rapid di-
agnosis test. The haematocrit (HCT), hemoglobin concentration
(HB), platelet count, total white cell count (TWBC), and differential
white cell count were analyzed using the Sysmex XS1000i auto-
mated hematology analyzer and all data obtained were analyzed
statistically using student t-test and a p-value less than 0.05 was
considered statistically significant. Out of 100 subjects, 60 subjects
(60%) were positive for malaria parasite while 40 subjects (40%)
were negative. There was significant decrease (p < 0.05) in the
mean values of HCT (26.1 £ 5.8), HB (9.8 + 1.5 g/dl) and Neutro-
phils (47.5 £ 9.5%) in positive male subjects when compared to the
negative controls, HCT (36.3 £ 4.05%), HB (12.5 £ 1.20 g/dl) and
Neutrophils (49.3 + 9.4%) while there was a significant increase in
the lymphocyte count (though within the reference range) among
the positive males (39.3 + 8.05%) when compared to the negative
controls (36.5 + 4.78%). But there was no significant difference (P
> 0.05) in the mean values of the other parameters assayed. For
the female subjects, there was significant decrease (p < 0.05) in
the mean values of Neutrophils (45.7 £ 11.65%) in positive subjects
when compared to their negative controls (565.02 + 4.38%). But
there was no significant difference (P > 0.05) in the mean values of
other parameters. This study has shown that asymptomatic malaria
among the elderly has deleterious effects on some hematological
parameters. Therefore, proper care should be taken by ensuring
early diagnosis and treatment among them to avoid anemia and
reduce risk of untimely death.
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Introduction

The morbidity and mortality caused by malaria, es-
pecially in sub Saharan Africa is quite enormous, The
disease is transmitted by female Anopheles mosquitoes
which carry infective sporozoite stage of Plasmodium
parasite in their salivary glands [1]. Plasmodium falci-
parum is responsible for about 80% of malaria infection
in man and Plasmodium vivax is not seen among Afri-
cans especially West Africans due to the absence of the
Duffy blood group [2]. The social and economic impact
of the disease is very high. Over 90% of all deaths caused
by malaria occur in sub-Saharan Africa [3]. About 25%
of all estimated malaria cases in the World Health Or-
ganization African Region occur in Nigeria [3]. Malaria
control strategies have focused on children under the
age of 5 years and pregnant women, as the majority of
malaria-related sickness and death is seen in these two
groups [4]. Reports point out the considerable contri-
bution of malaria as a cause of death in adults [5]. It
is @ mosquito-borne infection that killed an estimated
1.1 million people in 1998 and with an estimated 300 to
1600 million new cases, but in 2013 the disease caused
an estimated 453,00 under - five deaths. According to
the latest estimates, malaria mortality rates were re-
duced by about 47% globally and by 54% in the W.H.O.
African Region between 2000 and 2013. The incidence
rates declined by 30% around the world and by 34%
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in the African region. These substantial reductions oc-
curred as a result of a major scale-up of vector control
interventions, diagnostic testing and treatment with ar-
temisinin - based combination therapies, or ACTs. The
absolute numbers of malaria cases and deaths are not
going down as fast as they could. The disease took an es-
timated 627,000 lives in 2012, mostly those of children
under five years of age in Africa. Apart from children,
the older people aged 60 and above have the highest
prevalence rate in Nigeria [6]. According to WHO [3]
statistics, malaria caused an estimated 660,000 deaths
with 95% of these occurring in Africa. It is a major cause
of death for about 40 percent of the world’s population
that live in the poorest countries [7]. A study of written
narratives of a large, nationally representative, sample
of all deaths [8] suggests that malaria might be a cause
of about 200000 deaths per year before the age of 70
years in India. This estimate includes the 120000 deaths
per year at ages 15-69 years. The number of people who
die annually of malaria is roughly double the current es-
timate, with a huge overlooked death toll in older peo-
ple. To date, there is inadequate information about the
behaviour of older persons concerning management
of malaria and fever, yet the elderly are vulnerable to
diseases and illnesses due to their physiological state
[9]. As people enter old ages it seems their health and
self-definitions of old age becomes decreasingly multi-
faceted and increasingly related to health status [10].
Therefore a lot of changes begin to set in that may make
them vulnerable to complications or more severe out-
comes of infectious diseases. It is evident in this study
that malaria infections were associated with complica-
tions such as cerebral involvement, renal involvement
and Anemia. Previous studies have also reported similar
complications among people of older age groups [11].
Respiratory disorder has also been associated with ma-
laria in older people [12]. Early diagnosis and prompt
effective treatment of malaria illness has been a corner-
stone of malaria control [13].

The ageing process is associated with a progressive
decline in the functional reserve of multiple organ sys-
tems, increasing the probability of dysfunction and dis-
ease. Elderly is the term used to address persons of old
age. As people enter old ages, it seems their health and
self-definitions of old age become decreasingly multi-
faceted and increasingly related to health status [10].
A lot of changes begin to set in that may make them
vulnerable to complications or more severe outcomes
of infectious diseases. A tentative explanation could be
that the elderly are less capable of mounting an early
immune response to malaria, similar to what has been
observed for other infections in the elderly [14,15].
Higher parasitemia may also be a consequence of a
decreased bone marrow reserve which could be aggra-
vated by atherosclerosis, which is more prevalent in the
elderly. One of the reasons why older people are not
particularly thought to be vulnerable to malaria compli-
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cations is because it is believed that as one advances
in age, partial immunity is developed against malaria.
However, it is known that immune response to malar-
ia comes along with products like cytokines involved in
its pathology [16]. Furthermore the increased hormonal
activities in these age groups may also be involved in
severe malaria outcomes [17]. Therefore, proper atten-
tion should be given to early diagnosis and malaria pro-
phylaxis among elderly patients.

Hematological analysis is an important aid for clinical
diagnosis of systemic, infectious and some parasitic dis-
eases. Haematopoiesis maintains adequate balance be-
tween production and destruction of blood cells. Due to
the decrease in the bone marrow’s ability to respond to
stimuli such as bleeding, infection and cytotoxic damage
during ageing this modulation becomes imbalanced.
Various studies have shown that malaria infections were
associated with complications such as cerebral involve-
ment, renal involvement and anemia among people
of older age groups [11]. Respiratory disorder has also
been associated with malaria in older people [12]. Also,
some studies suggest a decline in the stem cell popula-
tion reserve, decreased sensitivity of stem cells and pre-
cursor cells to the action of cytokines, imbalance in the
haematopoietic cytokine production and alterations in
the microenvironment impairing homing. Anemia, gen-
erally mild, is a common problem in the elderly, espe-
cially in men. The incidence of anemia increases with
age, principally after 60-years-old. This high prevalence
raised the hypothesis that lower levels of hemoglobin
could be associated with the normal ageing process.

Furthermore, there is increased prevalence of geri-
atric non-communicable diseases in tropical malaria
endemic areas particularly diabetes, hypertension etc.
These diseases are associated with possible immuno-
suppressive functions likely to affect the integrity and
sustenance of partial immunity like that developed
against malaria [18]. While it is possible that impaired
immunity as a result of non-communicable disease pa-
thologies could increase susceptibility to severe infec-
tions including malaria, it is also possible that high malar-
ia prevalence and intensity could make one susceptible
to non-communicable diseases. The aetiology of these
non-communicable diseases in tropical endemic areas
is largely unknown [19]. However, it is known that ma-
laria parasite activity is associated with oxidative stress
in the blood and other associated tissues. Frequent ex-
posure to the parasite without control and increased
parasite intensity will only translate to oxidative stress.
Increased oxidative stress on the other hand triggers
inflammation, contributing significantly to the patholo-
gy of non-communicable diseases by inducing a lot of
metabolic disturbances as a result of the activities of
reactive oxygen species [20]. The incidence of diseases
related to such metabolic disturbances for instance dia-
betes, renal diseases; cancers are rising and are mostly
age dependent. In addition immune response to malar-

e Page 2 of 6 »



https://doi.org/10.23937/2469-5696/1410055

DOI: 10.23937/2469-5696/1410055

ISSN: 2469-5696

ia is associated with the release of pro-inflammatory
cytokines that are associated with the compromise of
normal body metabolism that could result in non-com-
municable disease conditions [21]. Frequent exposure
to infectious diseases such as malaria without proper
management and control could have pathophysiologi-
cal impacts associated with non communicable disease
conditions and outcomes.

Hematological parameters such as Packed Cell Vol-
ume, Total White Blood Cell and Platelet Count are very
important in the management of malaria infected pa-
tients. Samje, et al. in the University of Buea Cameroon
observed 45% decreases in PCV level among malaria in-
fected patients. [22] Attributed the decrease in PCV lev-
el (anemia) to some degree of haemolysis in malaria in-
fected patients. The added that mild thrombocytopenia
with counts down to 100 x 109/L is common in malaria
infected subjects. This decrease in platelet count might
be due to mild splenomegaly reported in some malaria
infected patients [22]. Thrombocytopenia in malaria in-
fection was also reported in Uttarakhand State of India
[23].

Furthermore, [22] showed that white cell count was
slightly increased in malaria infected patients. The mean
value of total white cell count among malaria infected
patients was about 2 x 109 /L less than that of non-ma-
laria infected elderly and this difference was statistically
significant (p-value = 0.0008). This increase may also be
due to neutrophilia reported in most cases of acute hae-
morrhage or due to monocytosis as seen in most cases
of malaria infection. This finding is different from the
work done in a Semi-Urban Community in Southwest-
ern Nigeria where leukopenia was observed in acute
malaria infection [24]. The relationship between malar-
ia in the elderly and its outcome on their state of health
in endemic areas such as Nigeria continues to be a sub-
ject of research. Hence this present work is carried out
to ascertain the hematological parameters of the elder-
ly infected with malaria parasitaemia.

Materials and Methods

Research methodology

This research is a completely randomized exper-
imental design to estimate the effects of malaria par-
asitaemia on hematological parameters in the elderly
in the Pilgrimage Centre Elele, including in and out-pa-
tients attending Madonna University Teaching Hospital
(MUTH), Elele, Rivers State, Nigeria.

Study area

This study was carried out in the pilgrimage center
Elele River State Nigeria and Madonna University Teach-
ing Hospital (MUTH), Elele, Rivers State, Nigeria. Elele is
located in the tropics of southern part of Nigeria. It is
located in latitude 5° 27-5° 31 N and the longitude 6° 57-
7° 85 E. The climate of the area is tropical with the mean
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daily temperature of 29 °C for most of the year. The an-
nual rainfall in this region is between 217 and 240 cm.
Its border is located within four neighboring communi-
ties namely Isiokpo, Umuagwu and Omoku; and their
predominant occupation is farming and petty trading.

Study population

The population used in this study was 100 subjects
comprising of 45 male and 55 female elderly subjects
suspected to have malaria parasites using Care Start
Malaria HRP2 (PF) rapid test kit. Those who showed
negative served as the control samples. A total of 100
samples, 40 samples as control (negative for malaria),
20 control males and 20 control females. 60 samples as
test (those infected with malaria), 25 males and 35 fe-
males as test.

Ethical clearance

Ethical clearance was duly obtained from the ethics
committee of Madonna University, Nigeria. Informed
consent of the subject involved was obtained.

Selective criteria for subjects
Inclusion criteria:

* Evidence of old age which includes apparent-
ly healthy male and female above the age of 60
years.

¢ Only those whose blood sample showed positive
for malaria parasite using Rapid malaria diagnos-
tic kit were selected as the tests while Negative
samples were selected as controls.

Exclusion criteria:

e Subjects less than 60 years were excluded from
the study

* Hypertensive and Diabetic patients

* Patients with history of cardiovascular diseases

Samples collection techniques

Blood samples were obtained from the elderly sub-
jects using standard venipuncture technique. Approxi-
mately 4 mls of blood was collected from each subject
and dispensed into sterile EDTA (Ethylenediamine Tetra
Acetic Acid) bottles containing 1.5 mg/ml of blood of
the anhydrous salt, mixed thoroughly to avoid clotting
and then labelled.

Laboratory analysis

Hemoglobin estimation, packed cell volume, Total
White cell count, Platelet count and Differential count
were estimated using Sysmex XS1000i automated he-
matology analyzer while the malaria parasite investiga-
tion was done using rapid diagnostic test kits.

Statistical analysis

SPSS version 20 was used to carry out the statistical
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Table 1: Comparison of some haematological parameters among elderly with malaria parasites and controls.

Parameter Mean % Std deviation P - Value
Test (n = 60) Control (n = 40)
PCV % 26.1+5.8 36.3+4.05 5.574
HB (g/dl) 98+1.5 125+1.20 0.189
Platelet (x 10%L) 126175 16.6 + 23.4 8.899
TWBC (x 10°/L) 6.1+3.5 3.6+1.45 9.421
NEUTROPHIL (%) 47.51+9.5 525+9.4 4.385
LYMPHOCYTE (%) 42.7+13.8 38.3+4.5 8.013
MONOCYTE (%) 5.4 +0.833 49+11 0.991
EOSINOPHIL (%) 41+14 40+1.2 0.628
BASOPHIL (%) 0.29 £ 0.11 0.30£0.14 0.931

Table 2: Some haematological parameters among elderly with malaria parasites and their controls for males.

Parameters Mean % Std. Deviation P -Value
Test (n = 25) Control (n = 20)
PCV (%) 30+ 3.21 39.85+1.78 0.015
HB (g/dl) 8.07 £ 0.09 13.13+1.02 0.002
Platelet (x 10°/L) 124.85 £ 5.58 162.9 + 18.94 3.633
TWBC (x 10°/L) 7.875+0.34 3.04 £0.52 1.163
Neutrophil (%) 50.06 + 7.88 54.9 £9.38 0.039
Lymphocyte (%) 39.3+8.05 36.5+4.78 0.006
Monocyte (%) 5.8+0.72 5.0+1.07 0.973
Eosinophil (%) 46+1.05 3.34 £1.09 0.454
Basophil (%) 0.24 +0.09 0.26 £0.12 0.881

Table 3: Some haematological parameters among elderly with malaria parasites and their controls for females.

Parameters Mean * Std. Deviation P - Value
Test (n = 25) Control (n = 30)
PCV (%) 22.78 +5.18 32.8+2.09 1.727
HB (g/dl) 10.99 £ 0.49 11.95+ 1.10 0.999
Platelet (x 10°/L) 125.8 + 8.58 169.7 £ 27.38 2.330
TWBC (x 10°/L) 4.39+283 4.23 +1.82 0.005
Neutrophil (%) 45.74 £ 11.65 55.02 + 4.38 0.000
Lymphocyte (%) 43.8 +9.60 36.3+4.78 7.424
Monocyte (%) 5.7+0.59 43+1.15 0.892
Eosinophil (%) 45+1.62 4.1+1.32 0.523
Basophil (%) 0.26 £ 0.10 0.28 £0.13 0.883

analysis. Data were presented as mean + standard devi-
ation T. test was used to show significant difference at
(p < 0.05) among test subjects.

Results and Discussion

The Comparison of Some hematological parameters
among elderly with malaria parasite and their controls
were presented in Table 1. The parameters showed no
significant difference (p > 0.05) among subjects.

Some haematological parameters among elderly
males with malaria parasite and their controls were pre-
sented in Table 2. It showed that there was a significant
decrease (p < 0.05) in the mean values of PCV, Hb and

Eledo et al. Int J Blood Res Disord 2020, 7:055

Neutrophils, when the Test subjects were compared to
their control group.

Some hematological parameters among elderly fe-
males with malaria parasite and their controls were pre-
sented in Table 3. It showed that there was a significant
decrease (p < 0.05) in the mean values of Neutrophils
when the Test subjects were compared to their control

group.
Discussion

Studies have shown that the percentage of mar-
row space occupied by haematopoietic tissue varies
throughout life, declining progressively from birth un-
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til about age 30, when it levels off. After about age 70,
it again declines progressively [25,26]. Reported that
marrow from older people can be maintained by serial
transplantation in tissue culture just as long as marrow
from younger people, but the number of stem cells in
marrow decreases significantly with age. That Incorpo-
ration of iron in marrow culture from older people is
comparable to that from younger people, but it increas-
es less with erythropoietin stimulation. They added that
healthy older animals are unable to respond to bleed-
ing or hypoxia as efficiently as younger animals because
of ineffective erythropoiesis, but whether the defect
lies with the haematopoietic elements, a decrease in
growth factors, or age-related architectural changes in
the marrow is unclear. The decreased hemoglobin con-
centration and haematocrit values observed among ma-
laria positive elderly subjects in the present study are in
agreement with these findings.

Although iron uptake from the intestines is normal
in the elderly, slowed erythropoiesis reduces incorpo-
ration of iron into red blood cells [26]. These changes in
marrow function are not secondary to nutritional defi-
ciencies since both total body and bone marrow iron in-
crease with age, and both folate and vitamin B12 levels
in healthy elderly people remain in the normal range.
Age-related change in the peripheral blood include the
following; average values of hemoglobin and haemato-
crit decrease slightly with age but remain within normal
adult range; mean corpuscular volume increases slightly
with age, but red blood cell morphologic characteristics
do not change significantly, red blood cell content of
2,3-diphospho-glycerate decreases with age. RBC os-
motic fragility increases with age.

The platelet count does not change with age. In-
creased plasma levels of two platelet granule constit-
uents, b-thromboglobulin and platelet factor 4, have
been found in individuals over 60 years of age in com-
parison with younger individuals [27]. Enhanced in vi-
tro reactivity to platelet-aggregating agents has been
observed. [28] Observed decreased platelet membrane
protein kinase C activity and translocation to the cytosol
after platelet activation was noted in platelets from old-
er subjects. Also, the non significant difference in plate-
let counts observed in the present study confirms these
findings.

[29] Found that above age 60, the total leucocytes
count tends to be lower in both sexes, primarily due to
a decrease in the lymphocyte count. A decrease in the
leucocytes count due to a fall in the lymphocyte and
the neutrophil count was observed in women, but not
in men, over age 50. The absolute lymphocyte count
was reported to be unchanged in the aged. In our study
there was a significant decrease in neutrophil count
among the malaria positive subjects. This is in agree-
ment with the above findings. Also, the total white cell
count obtained among the elderly subjects where slight-
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ly reduced, though not statistically significant (p > 0.05).

This present study shows that some hematological
parameters among the elderly with malaria parasites
are different from those elderly not infected. This re-
search has shown that malaria among the elderly is
associated with increased anemia because their Hemo-
globin estimation was less than 11 g/dl in both sexes
when compared to their control, that is to say that a
lower PCV in the malaria infected elderly subjects may
reflect anemia which is often mainly due to mechanical
destruction of parasitized red cells as well as spleenic
clearance of parasitized and defected erythrocytes. Also
it is most probably that relative neutropenic leukocyto-
penia develops subsequently in malaria infection with
a relative increase in mononuclear cells as reflected by
the significantly lower neutrophils and higher lympho-
cytes/monocytes in the subjects. A significantly lower
platelet (not statistically significant) was observed in
the Test subjects. Hyper-reactive splenomegaly, espe-
cially in falciparum malaria, combined with humoral
immune-response may contribute to a lower platelet
count observed in the subjects in this study [30]. In the
present study a significant higher level of TWBC was
noted in the test subjects than the controls. This proba-
bly reflects effective immune response to malaria being
a feature in endemic areas like ours [30].

Hematological parameters as an investigating tool
for cases of early malaria infections may help to detect
early complications associated with serious malaria in-
fection so as to help in the care for the subjects and
prevent death that may result from such complications
[31].

[17] Further reported that the aged infected with
Plasmodium falciparum malaria exhibited important
changes in some haematological parameters with low
platelet count and hemoglobin concentration being
the two most important predictors of malaria infection
[32,33].

Conclusion

Hematological investigation is relatively inexpensive
and a less technical sophisticated way for malaria de-
tection. Hematological parameters of malaria infected
elderly subjects significantly differ from that of healthy
unaffected elderly individuals. The mean values of
haematological parameters of malaria infected elder-
ly males are significantly different from those of their
female counterparts. PCV, TWBC and Neutrophils are
higher in the male subjects than in the females. HB,
Platelets and Neutrophils are lower in the males than
the females. The present study has demonstrated that
asymptomatic malaria has deleterious effects on hae-
matocrit and hemoglobin concentration which can pre-
dispose the elderly subjects to anemia. Since malaria in
the elderly can lead to anemia, the use of insecticides
treated nets and regular medical check-up is strongly
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advocated to reduce mortality and morbidity among
the elderly.
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