
The preponderance of onchocerciasis and malaria infec�ons in similar ecological se�ngs is incidental to 
co-infec�on. Therefore, inves�ga�ons into the mixed-infec�on pa�ern of these parasi�c diseases are apt in 
order to maximize interven�ons and facilitate epidemiological   mapping. A popula�on-based cross-sec�onal 
study was conducted in Ahani-Achi community, a rain forest mosaic area of Enugu State, Nigeria from March 
2012 to April 2014 to ascertain the prevalence of onchocerciasis-malaria co-infec�on. Four hundred and 
forty seven (447) persons aged 10 - ≥60 years were recruited into the study through a convenience sampling 
technique and examined using standard skin snip biopsy and smear microscopy techniques. Three hundred 
and nine (309) persons tested posi�ve to concurrent O. volvulus and malaria parasitemia, represen�ng a 
co-infec�on rate of 69.13%. In both males (53.62%) and females (70.83%), the ≥60 years age group was 
most infected and the infec�on rate was significantly (p<0.05) affected by age. On the overall, more females 
(77.50%) were infected than males (59.45%), although the difference was not sta�s�cally significant 
(p>0.05) while fishermen were significantly (p<0.05) more infected (81.08%) than other occupa�on groups. 
Although the burden of co-infec�on reported is worrisome, the study strongly posits that if periodic surveillance 
and integrated approach to control strategies are adopted and sustained, the morbidity, mortality and 
economic loss associated with these infec�ons will be forestalled.
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Abstract

Introduction

JNOA.2018;20(1): 38 - 44  

Human onchocerciasis, commonly called river 
blindness is a chronic parasi�c disease caused by 
Onchocerca volvulus-- a nematode that belongs to 
the family of Filaridae and the only Onchocerca 
with a human host, although an infected 
Spider-Monkey and Gorilla have been recorded1. In 
Nigeria and other West African Countries, the 
microfilaria are predominantly found in the 

lympha�c channels of the skin around the pelvis and 
upper arm and have caused blindness, visual impairments, 
general decrepitude and grave socio-economic 
problems2. Onchocerciasis is the second leading 
cause of blindness in the world3 and it is es�mated 
that   between 18-37million people are infected, with 
up to 1-2 million people who are visually impaired and 
270,000 people who are rendered completely blind4.  
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Out of the 37 endemic countries, 30 are in Africa 
and 6 are in La�n America5, however, more than 90 
million people are es�mated to be at risk in Africa, 
with Nigeria and Zaire being the most affected 
countries6.

O. volvulus invades all ocular �ssues from the eyelid 
through the conjunc�va to the deeper �ssues of 
the eye. Predominantly, the ocular complica�ons of 
onchocerciasis include conjunc�vi�s, kera��s, 
corneal opacity, angle closure glaucoma, choriore�ni�s, 
Iridicycli�s, cataract and op�c neuri�s. Typically, 
dermatologic manifesta�ons are the ini�al presen�ng 
features with ophthalmic signs o�en presen�ng 
several years later. The severity of these ocular 
complica�ons depends on the dura�on of infec�on, 
the microfilarial load and the strain of microfilaria7.

Malaria is a parasi�c disease caused by Plasmodium 
parasites which are spread through the bites of 
infected female Anopheles mosquitoes. In Africa, 
the female Anopheles gambiae complex has been 
shown to be responsible for most transmission of 
the disease 8. Among the different species, Plasmodium 
falciparum and vivax are the most common, while 
Plasmodium falciparum is the most deadly9. 
Recently, Plasmodium knowlesi has been iden�fied 
as the fi�h specie and has been prejudged to cause 
malaria among Monkeys and humans and occurs in 
certain forest areas of South-East Asia10.
 
The prevalence, morbidity, mortality and associated 
economic loss due to malaria have been variously 
reported, for example, a worldwide prevalence of 
over 200 million cases and over 600 thousand 

deaths have been recorded by the World Malaria 
Report11. According to a report from the Federal Ministry 
of Health12, malaria accounts for about 110 million 
diagnosed cases per year and an es�mated 300,000 
children die of malaria yearly. A study 13 had shown 
that 11% of maternal related mortality is associated 
with malaria in pregnancy. It has been implicated in 
25% of infant mortality and 30% of childhood mortality 
while it’s economic burden in Nigeria is es�mated at 
about 132 billion Naira14.
 
Malarial re�nopathy stands out as a first line diagnos�c 
feature in adults with severe malaria and children 
with cerebral malaria in endemic areas where parasitemia 
does not usually account for clinical malaria. It has 
been reported15 that the visualiza�on of malarial 
re�nopathy is more reliable than clinical or laboratory 
features in dis�nguishing malarial from non-malarial 
coma.
 
Malarial re�nopathy consists of four main components 
namely: re�nal (macular) whitening, vessel changes, 
re�nal haemorrhage and papilloedema. While re�nal 
(macular) whitening and vessel changes are specific 
to malaria, re�nal haemorrhage and papilloedema 
are incidental to other ocular or systemic condi�ons15.

It is es�mated that over a third of the world’s popula�on, 
mainly those individuals living in the tropics and 
sub-tropics, are infected with parasi�c helminths 
(worms) and one or more of the species of Plasmodium16,17. 
Another study18 had shown that school-age children 
are at the highest risk of co-infec�on of hookworm 
and malaria parasites. 
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While a recent study19 reported a prevalence of 
3.6% for concomitant malaria and lympha�c filariasis 
infec�on in Georgetown, Guyana, a previous one20 
recorded a prevalence rate of 8.4% for O. volvulus 
and Plasmodiasis co-infec�on in Garaha-Dutse 
community of Adamawa State, Nigeria.

Furthermore, studies21,22 have also shown that 
helminth infec�ons may alter suscep�bility to clinical 
malaria and this has necessitated further inves�ga�ons 
into the distribu�ons and consequences of co-infec�on23, 
for example, a study24 suggested that infec�on with 
intes�nal nematode, Ascaris lumbricoides was 
associated with the suppression of malaria 
symptoms and that anthelmin�c treatment led to a 
recrudescence of malaria. Maizels et al.25 postulated 
that the mechanism underlying this finding, and 
those of more recent studies are based on the 
assump�on that helminth infec�ons induce a 
potent and highly polarized immune response 
which has been proposed to modify the acquisi�on 
of immunity to malaria. In animal models, this 
evidence is sugges�ve of both synergism and antagonism 
in Plasmodia and helminth co-infec�ons26. In mixed 
infec�ons, the burden of one or both of the infec�ous 
agents may be increased, one or both may be 
suppressed or one may be increased and the other 
suppressed27. For example, in a case where 
onchocerciasis and malaria were co-infected, it 
was shown that the Th2 associated cytokines in 
microfilariae nega�ve mice kept microfilariae at bay 
by impairing26 or delaying28 the control of malaria 
whereas Th1 cytokines (IFN-y) in microfilariae posi�ve 
mice promoted the clearance of malaria29.

Many studies have assessed the distribu�on of separate 
infec�ons of onchocerciasis and malaria, yet li�le has 
been done to appraise the burden of their concurrent 
infec�on irrespec�ve of their similarity in ecological 
distribu�on which accounts for co-infec�on30, likely 
heightened debility, ocular complica�ons and 
immunological interac�ons in co-infected persons31. 
The study therefore evaluated the prevalence of mixed 
infec�on of onchocerciasis and malaria in Ahani-Achi, 
a co-endemic community in Enugu State, Nigeria.

Ahani-Achi is an autonomous community located in 
Oji River Local Government Area of Enugu State, Nigeria. 
It has a geographical coordinate of 60 80 North, 70 220 
East. The climate of the area is marked with typical 
rain forest mosaic vegeta�on characterized by mainly 
rainy seasons.

The community is traversed by many streams and fast 
flowing rivers such as Iyibenze, Nwoka, Ogba, Iyi 
Owerri, Iyi Agwo and Ngene iyi agu drained by a principal 
tributary known as Oji River. These enhance the 
breeding of both Simulium damnosum and Anopheles 
mosquitoes, the insect vectors of onchocerciasis and 
malaria respec�vely.

There are two different clima�c seasons in the area, 
the rainy season from March to October and dry 
season from November to February. Year round, rainfall 
of approximately 2,900-3,400 mm occurs, with maximum 
precipita�on occurring from June to August. 
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Materials and methods:
Study-area:
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The main occupa�ons of the people are farming 
and trading. The community is made up of 4 villages 
namely, Okpuno, Umuelebe, Mgbaragu and Oruchi.  
It is surrounded by some other towns such as, 
Isuochi (in Abia State), Inyi (also part of Oji-River 
LGA of Enugu State), Ugbo, and Obeagu (Awgu LGA 
of Enugu State) and some parts of Udi local government 
area of Enugu State.

The popula�on of the community was es�mated at 
about 26,970 people based on the 2006 census 
exercise. A sample size of 447 persons aged 10 - ≥60 
years was drawn using the convenience sampling 
technique; all subjects who sa�sfied the inclusion 
criteria were  recruited into the study in no par�cu-
lar order.
 
The sample size was calculated using the Taro 
Yamane’s formula for minimum sample size deter-
mina�on and reasonable allowance was made for 
a�ri�on factors.

The study complied with established protocols of 
the Helsinki declara�on on human experiments. 
Appropriate ethical clearance from Enugu State 
Ministry of Health was obtained for the study, a 
wri�en permission to conduct the study was 
obtained from the tradi�onal ruler of the commu-
nity and his cabinet, wri�en informed consents of 
adult par�cipants were procured and surrogate 
consents were given for par�cipants below the age 
of 18 years.

The par�cipants were examined for concomitant 
onchocerciasis-malaria parasitemia using the skin 
snip biopsy and smear microscopy techniques.

The posterior iliac crest region was cleaned with a 
spirit swab and allowed to dry. One (1) mg of skin snip 
was ex�rpated using a sclero-corneal punch and the 
bloodless snip was incubated in a laboratory tube 
containing 0.2 ml of normal saline for 24 hours. The 
contents of the tube were transferred to a slide and 
examined microscopically using the gold standard 
technique32 of 10x microscopy. Parasite quan�fica�on 
was done in all fields of the microscope.

To obtain a thick (capillary) blood smear, the �p of the 
third finger was sterilized with a spirit swab and 
allowed to dry. The finger was pricked using a sterile 
and disposable lancet to obtain a drop of blood placed 
on a microscopic slide. The drop of blood was turned 
in a circular pa�ern 3-4 �mes with a glass rod to 
obtain a thick blood smear. The blood smear was 
air-dried and stained with field’s stain A for 2 minutes. 
A�er 2 minutes, the stain was washed off with water 
sprayed from a wash bo�le and a drop of field’s stain 
B was placed on the smear for 3 minutes and washed 
off. The blood film was air-dried and a drop of oil 
immersion placed on the film and viewed under 100x 
objec�ve microscope32.  

Data were analysed using Chi-square (X2) to evaluate 
the associa�ons between age, gender, occupa�on 
and disease frequency at 95% confidence level.

Four hundred and forty seven (447) par�cipants 
comprising of 207 (46.31%)) males and 240 (53.69%)) 
females were examined for concomitant onchocercia-
sis-malaria parasitemia based on demographic 
predilec�ons.  In both genders, the ≥60 years age 
group had the highest number of par�cipants (males 
n=177, females n=211). The predominance of this age 
group among the sample popula�on may likely be 
predic�ve of re�rement and a�endant reloca�on to 
the villages at the age of 60 years. The least number of
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male par�cipants (n=20) was found within the 
10-19 years and 30-39 years age groups while the 
least number of female par�cipants was recorded 
in the 30-39 years age group (Table 1).

On the overall, 309 (69.13%) par�cipants tested 
posi�ve to mixed onchocerciasis-malaria parasitemia 
and more females (77.50%) were infected than 
males (59.42%).

The ≥60 years age category was most infected in 
both males (53.62%) and females (70.83). There 
was no case of mixed onchocerciasis-malaria found 
among males and females within the age group of 
10-19 as highlighted in Table 2. The associa�on 
between age and infec�on rate was sta�s�cally 
significant (p<0.05) while infec�on rate did not vary 
significantly with gender (p>0.05).

The study iden�fied seven occupa�on groups namely 
students, civil servants, fishermen, others, farmers, 
traders and the unemployed. Among these, the 
fishermen were most infected (81.08%) followed by 
farmers (77.50%) while the unemployed group was 
least infected (30%) as shown in Table 3. The rela�onship 
between occupa�on and prevalence of infec�on was 
sta�s�cally significant (p<0.05).

The overall prevalence rate of 69.13% recorded by the 
study is burdensome, especially when compared with 
the findings of Rebecca et al.20 where a prevalence 
rate of 8.4% was reported for onchocerciasis and 
plasmodiasis co-infec�on. Although the wide discrep-
ancy could be as a result of extensive ecological varia�on 
between the study-se�ngs which most likely affected 
the ferocity of causal vectors in both loca�ons, it 
could also represent the level of success of interven�on 
programmes in both areas. The gap in prevalence rate 
of both locali�es is huge and underscores the exigency 
for inter-agency partnership and exchange of resources 
between the advanced and upcoming interven�on 
agencies and programmes. 

Furthermore, the result of the present study does not 
compare with another one19 observed in Georgetown, 
Guyana where a prevalence of 3.6% was reported for 
malaria and lympha�c filariasis co-infec�on. The                        
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Table 1: Age and sex distribution of 
sample population in Ahani-Achi 
community. 

Table 3: Occupation-related distribution of 
concomitant onchocerciasis-malaria 
parasitemia in Ahani-Achi.    

Discussion:

Age 
(Years) 

Sex

Male

10-19
20-29
30-39
40-49
50-59
≥ 60

6 (1.34)
10 (2.24)
5 (1.12)

19 (4.25)
19 (4.25)

   388 (86.80)

2 (0.97)        4 (1.67)
4 (1.93)        6 (2.50)
2 (0.97)        3 (1.25)
10 (4.83)      9 (3.75)
12 (5.80)      7 (2.92)

    177 (85.5)   211 (87.92)

Total 207 (46.31) 240 (53.69) 447

Total (%) 
Female

Occupa�on
No. 

Examined
Students
Civil service
Fishing
Others
Farming
Trading
Unemployed

30
40
37
30
200
70
40

16
29
30
15
155
52
12

53.33
72.50
81.08
50
77.50
74.29
30

Total 309447 447

% infected
No. 

Infected

Table 2: Age and sex distribution of 
concomitant onchocerciasis-malaria 
parasitemia.  

Age 
(Years) No.

10-19
20-29
30-39
40-49
50-59
≥ 60

2
4
2

10
12

177

4
6
3
9
7

211

0 (0)
3 (1.25)
3 (1.25)
4 (1.67)
6 (2.50)

   170(70.83)

0 (0)
2 (0.97)

0 (0)
4 (1.93)
6 (2.90)

   111(53.62)

Total 207 240123(59.42) 186(77.50)

No. infected 
(%) 

Test sta�s�cs used: Chi-square (X2) P-value (age) = 0.000122           P-value (gender) = 0.068195

Test sta�s�cs used: Chi-square (X2)                                                                     P-value = 0.00001

No. No. infected 
(%) 

Male Female
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gap between the results may be as a result of differ-
ences in parasite biology of lympha�c filariasis and 
onchocerciasis.

The ≥60 years age category was most infected in 
both males (53.62%) and females (70.83) followed 
by the 50-59 years age group with  a prevalence of 
2.90% and 2.50% for males and females respec�ve-
ly with a significant correla�on (p<0.05) between 
age groups and infec�on rate. The infec�on burden 
among the ≥60 years age category is logical in view 
of the dense popula�on of the age group in the 
area and their propensity for farming and fishing 
a�er re�rement, which makes them vulnerable to 
the bites of causal vectors of onchocerciasis and 
malaria. Moreover, most persons within these age 
strata may have substan�ally inhabited in the area 
with a�endant proneness to vector contacts.
 
In males (0%) and females (0%), the infec�on rate 
of the 10-19 years age group was the least and may 
be accounted for by the low popula�on of this age 
group within the sample popula�on, the lengthy 
�me spent at school, parental care and non-in-
volvement in predisposing ac�vi�es such as farm-
ing and fishing. This result differs from that of 
another study18 where school age children were 
observed to have the highest risk of co-infec�on, 
although for hookworm and malaria. The discrep-
ancy may most likely be associated with varia�on in 
the general biology, life cycles, ecological prefer-
ences and vectoral ferocity of hookworm and 
onchocerciasis parasites.

On the overall, a higher co-infec�on burden was 
recorded among the females (77.50%) than the 
males (59.42%), although the difference was not 
sta�s�cally significant (p>0.05). The result is 
unprecedented irrespec�ve of the greater number 
of females among the sample popula�on and could 

therefore be inferred that more women were 
engaged in farming and riverside ac�vi�es such as 
laundering, washing of farming tools, washing of 
harvested crops and bathing a�er exhaus�ve agricul-
tural ac�vi�es than men. These ac�vi�es are predis-
posing factors to the bites of Simulium damnosium 
and female Anopheles mosquitoes, which are insect 
vectors of onchocerciasis and malaria respec�vely. 

Among the occupa�on groups, the fishermen 
(81.08%) were most infected followed by farmers 
(77.50%) while the unemployed (30%) had the least 
infec�on burden, more so, the associa�on between 
occupa�on groups and infec�on rate was sta�s�cally 
significant (p<0.05). On the contrary, Rebecca et al.20 
had shown that the prevalence of onchocerciasis was 
highest among the farmers (28.8%), malaria infec�on 
was highest among the fishermen (47.7%), while the 
highest concomitant infec�on rate (18.2%) was 
observed among the farmers. The occupa�on predi-
lec�on of both studies could not have been a product 
of chance but a likely indica�on of the ecological 
diversity of the study-areas. The rain forest vegeta�on 
of the present study-area promotes fishing ac�vi�es 
while the savannah vegeta�on of the previous 
study-area20 does not, thereby accoun�ng for less 
fishing enterprise.
 
The prevalence pa�ern among occupa�on groups in 
the present study is understandable for two reasons: 
first, the major occupa�ons of the inhabitants are 
farming and fishing; second, the physical exer�on 
associated with fishing and farming usually prompts 
the workers to go top-bare for be�er aera�on thereby 
increasing the exposure rate, vector contact �me and 
subsequent bi�ng rates. 
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Despite the decades of Ivermec�n distribu�on, nodulectomy, environmental modifica�ons, indoor residual 
spraying and free insec�cide treated net distribu�on (ITN) programmes by various agencies aimed at mi�ga�ng 
the infec�ons, the hyperendemicity of concomitant onchocerciasis-malaria infec�on in the study-area has 
remained unabated. The study emphasized the need for all stakeholders including relevant interven�on 
agencies and inhabitants of the area to collaborate with the government of Enugu State, Nigeria in designing 
more radical approaches to the control of these diseases. If �mely recession of the   infec�ons is not rapidly 
actualized, the general well-being, quality of life and economic prospects of the people may likely degenerate 
further.
 
Since significant success has not been recorded in curbing the rate of co- infec�on, the advocacy strategies, 
implementa�on approaches adopted by control agencies and individual compliance to recommended 
control techniques should be re-appraised to ascertain associated inconsistencies in the en�re implementa�on 
process. 

Furthermore, to forestall further morbidity, mortality and associated economic loss, more efforts should be 
channelled into health educa�on, environmental sanita�on, self-protec�ve measures and periodic 
programme evalua�on to ensure the a�ainment of set goals.
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