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ABSTRACT

Background or Objectives: Human Immunodeficiency Virus/Acquired Immune Deficiency Syndrome
(HIV/AIDS) is widespread in sub-Saharan Africa with similarity in geographical distribution of major
pathogens of public health interest. The aim of this study was to assess the effect of malaria and helminths
on CD4 count, hematocrit values and viral load among HIV-infected pregnant women.

Methods: One hundred and ninety-seven HIV-infected pregnant women aged 18-45 years were recruited
from a registered HIV clinic and questionnaires were administered for socio-demographic details.
Screening for malaria parasites in blood was through microscopy while helminths were identified in stool
using Kato-Katz method. Hematocrit levels were determined through centrifugation of blood collected in
capillary tubes. At the time of recruitment, most recent CD4 count and viral load was obtained from the
patients’ case notes.

Results: About three-quarters (73.6%) of the women had above primary school level of education while
more than half (60.2%) were petty traders.The prevalence of malaria parasites in the blood samples was

24.9%, while 3% were infected with helminths. There was only a single case of malaria, helminths and HIV
co-infection in the study group. Prevalence of anemia was 75.6% with eight cases (4.1%) of severe anemia.
About 86.6% of the women with anemia had low CD4 count (X?= 8.801, p=0.032).The mean CD4 count
was significantly lower among those with co-infection of malaria and HIV.

Conclusion and Global Health Implications: Malaria or helminth infection among HIV-infected
women lowers the CD4 count and increases the viral load with little changes in hematocrit values. Routine
screening of HIV-infected women for probable multiple infections will aid in improving their overall health
and well-being.
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l. Introduction
I.1. Background of the Study

HIV/AIDS is a disease of major public health
importance on the global scale. An estimated
36.9 million people were living with HIV in 2017
with 1.8 million new infections. It remains a
global menace with a high record of 35.4 million
HIV-related deaths since the onset of the epidemic
and in 2017 alone, 940,000 people died from
AIDS-related illnesses.' Presently, about 3,229,757
people are living with HIV in Nigeria with the high
risk groups being the sexually active, those on hard
drugs and transgender women.? HIV overlaps with
other infectious diseases in its distribution across
sub-Saharan Africa thus raising the possibility of
co-infections.>*

Pregnant women, being a sexually active group
are at a higher risk of HIV and are more susceptible
to malaria and helminths particularly due to the
lowered immunity in pregnancy.® In 2017, there were
about 219 million cases of malaria with a quarter
of this global figure occurring in Nigeria.® Malaria
during pregnancy among HIV-infected mothers
has been attributed to higher parasite densities,
severe anemia, febrile illnesses and adverse birth
outcomes.”® The burden of helminthiasis is likewise
felt globally with an estimated one billion people
infected annually.” Some factors identified as risks
for helminthiasis among HIV-infected pregnant
women were CD4 count <350 cells/mm?® and
detectable viral load.'

In Nigeria, some studies have established
higher prevalence and risk of malaria among
HIV-seropositive pregnant women.®'"'2 Some
others reported anaemia and low CD4 count
among those with malariaand HIV co-infection.'*"'
Another study reported higher viral load count.'®
However, no study has evaluated the effect of
helminths alongside malaria in the HIV population
of pregnant women. This study was conducted
to determine the prevalence of malaria and
helminths among HIV infected pregnant women
and effect on maternal CD4 counts, viral load and
anemia.
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2. Methods
2.]. Study Variables
Study design

The study was carried out within Ibadan metropolis,
a city in Southwest Nigeria as a cross-sectional
survey. One hundred and ninety-seven pregnant
women aged 18-45 years were recruited from the
HIV clinic of a secondary health care facility in Ibadan,
Southwest Nigeria. Infformed consent was obtained
from all the participants and they were screened
for presence of malaria parasites in blood and
helminths in stool. The most recent CD4 count and
viral load at the time of recruitment were obtained
from the HIV-infected patients’ case notes. VWomen
with obvious complications in pregnancy and those
who did not provide both stool and blood samples
were excluded from the study. Questionnaires were
administered for personal details, socio-demographic
details and use of antiretroviral, antihelminthics and
antimalarial drugs by trained data collectors in the
native language of the women (Yoruba) as majority
of them were semi-literate.

Laboratory tests

Giemsa stained thick blood smears were screened
under a light microscope at x1000 magnification for
malaria parasites.'® Stool samples were examined
microscopically for helminths using Kato-Katz
method.'” The stool count was multiplied by 24 to
obtain the eggs load per gram of stool. Hematocrit
values were obtained by withdrawing venous blood
into heparinized capillary tube and sealed at one end
with plasticine.The tubes were spun at 3000 rpm for
10 mins in a microhematocrit centrifuge (Hawksley
Ltd, Lancing, UK) and read with Hawksley hematocrit
reader. In pregnancy, hematocrit levels less than 33%
is an indication of anemia.'® The hematocrit values
were further classified as normal (233%), mild
anemia (30-32%), moderate anemia (21-29%) and
severe anemia (<21%).

2.2. Statistical Analysis

Descriptive statistics were used to summarize
quantitative variables while qualitative variables were
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summarized with proportions. Frequency tables and
graphs were used to present relevant variables. The
association between variables were analysed using
Pearson Chi-square or Fisher Exact Test where
applicable. Student’s t-test and ANOVA were used
to test for significant differences (p<0.05). Ethical
approval for this study was obtained from the Joint
University of Ibadan/University College Hospital
Ethical Review Committee and the Oyo State
Ministry of Health Ethical Review Committee.

3. Results
3.1. Sociodemographic Characteristics

The average age of the women was 30.68+4.96 years.
Majority (92.1%) of the women were multigravidae
and 58.1% were in the third trimester. About three-
quarters (73.6%) of the women had secondary or
post-secondary school education while more than
half (60.2%) were petty traders (Table I).

3.2. Infection Status

Forty-eight women (24.4%) had co-infection of
malaria and HIV while five women (2.5%) had co-
infection of helminth and HIV. Only one (0.5%) of

Table |: Sociodemographic characteristics

Parameters n Frequency (%)
Age 195
<20 years 1 (0.5%)
20-34 years 147 (75.4%)
235 years 47 (24.1%)
Gestational period 172
First Trimester 7 (4.1%)
Second Trimester 65 (37.8%)
Third Trimester 100 (58.1%)
Gravidity 190
Primigravidae 15 (7.9%)
Multigravidae 175 (92.1%)
Level of Education 197
None/Primary/Quranic 52 (26.4%)

Secondary/Post-secondary 145 (73.6%)

Occupation 196
Student/unemployed 20 (10.2%)
Petty traders 118 (60.2%)
Business/Professionals 58 (29.5%)
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the HIV-infected women had co-infection of both
malaria and helminths. Ascaris lumbricoides was the
only helminth species present.

3.3. Infection Status and Host Parameters

There was 75.6% (149/197) prevalence of anemia
among the women. Eight (4.1%) of them had severe
anemia (PCV< 21%) while majority (43.1%) had
moderate anemia. The lowest hematocrit value
(27%) was in the HIV patient with co-infection of
malaria and helminths while those with helminth
and HIV co-infection had the highest mean value
(29.25+3.10%) but these values were not statistically
significant across the groups (p=0.820).

CD4 count and viral load values were obtained
for 82 out of 197 pregnant women. The CD4 count
was grouped as low CD4 (<350 cells/mm?®) and high
CD4 (2350 cells/mm?®). Regardless of infection status,
a considerable proportion of these women (86.6%)
were anemic while 45.1% (37/82) had low CD4 count
with significant association between the severity of
anemia and level of CD4 count (X?= 8.801, p=0.032).
The association in CD4 count and anemia remained
significant among those infected with HIV only (X?=
8.571, p=0.036). As shown in Table 2, there was no
significant association between infection status and CD4
count for all the infection groups but the association
between presence of anemia and HIV infection only
was highly significant (X?= 7.378, p=0.007).

The mean CD4 count was significantly higher
among those infected with HIV only compared with
those with co-infection of malaria and HIV. However,
the viral load and hematocrit values were higher in
those with co-infection of malaria and HIV but these
were not statistically significant (Table 3).There was
no significant difference in CD4 count, viral load
and hematocrit values of those with co-infection of
helminths and HIV and those with HIV only (Table 3).

3.4. Correlations of Host Parameters and
Infection Status

As shown in Figure |, there was a negative linear
relationship between viral load and CD4 count among
those with co-infection of malaria and HIV (r =-0.812,
p<0.0001) and those with HIV only (r = -0.564,
p<0.0001). However, there was positive correlation
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Table 2: CD4 count and anemia statuses across the groups

Infection status CD4 count status n x%, P-value Anemia absent Anemia present x?, P-value Total

HIV only Low CD4 26 1.629,0.202 0 26 (100%) 7.378,0.007 63
High CD4 37 9 (24.3%) 28 (75.7%)

Mal/HIV Low CD4 9 1.641,0.200 1 (11.1%) 8 (88.9%) 0.714,0.398 15
High CD4 6 0 6 (100%)

Hel/HIV Low CD4 | 0.175,0.676 0 1 (100%) 0.750,0.386 3
High CD4 2 I (50%) I (50%)

Mal/Hel/HIV Low CD4 | 1.231,0.267 0 1 (100%) - |
High CD4 0 0 0

Total 82  3.103,0.376 11 (13.4%) 71 (86.6%) 6.661,0.010 82

Mal — Malaria, Hel — Helminths, HIV — Human Immunodeficiency Virus

Table 3: Host parameters in co-infections of malaria, helminths and HIV-infected pregnant women

Parameters Mean counttSEM
CD4 count (cells/mm?) Viral load (copies/mL) Hematocrit (%)

Malaria/HIV 319.27+40.49 228893.73+102872.13 29.73+£0.70
HIV only 447.79+£24.57 57833.79+10143.64 29.30+£0.42

n 78 78 191

P value 0.020 0.120 0.605
Helminth/HIV 426+68.94 73504.67+62247 42 30.60+1.81
HIV only 447.79£24.57 57833.79+10143.64 29.30+£0.42

n 66 66 148

P value 0.849 0.746 0.566

between gestational age and viral load among those
with co-infection of malaria and HIV (r = 0.522,
p=0.046). Correlations of host parameters in those
with helminth and HIV co-infection were excluded
from analysis due to the small number of samples.

4. Discussion

The prevalence of malaria, helminths and their co-
infections was determined among HIV infected
pregnant women reporting for follow-up clinic in
Ibadan, Southwest Nigeria. Prevalence of malaria
was 24.9% while that of helminth infection was 3%.
It has been established that pregnant women are
more susceptible to malaria but they are usually
asymptomatic.'®'? A recent review article reported
the prevalence of malaria and HIV co-infection
among pregnant women in sub-Saharan Africa
as 0.94% - 37%.2° The prevalence reported in this
study is within that range. Similarly, 33.3% and 21%
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prevalence of malaria and HIV co-infection has been
reported in Nigeria and East Africa respectively.'>?'

The only helminth species found in this study was
Ascaris lumbricoides. This helminth has been reported
as the predominant of the helminth species in various
studies carried out in Nigeria.”?>* Furthermore, the
prevalence of helminths (3.0%) in this study was very
low compared with 34.3% prevalence reported in
a similar study conducted in East Africa.'® The likely
reason for the difference in result could be due to
the difference in study population. This study was
carried out in a secondary health care facility in an
urban setting while the Rwanda study was done in
health centers in rural and peri-urban locations.

Prevalence of anemia among the pregnant women
in this study was 75.6%. In a previous study, HIV has
been identified as a significant risk factor for anemia.?
In this study, the mean hematocrit values was lowest
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Figure |: Correlations in CD4 count, viral load and gestational age among those infected with HIV only and co-infection of malaria

and HIV

in malaria, helminths and HIV co-infections but the
test of significance could not be ascertained since
there was only a single patient with that status.
Multiple infections are expected to further predispose
to anemia as chronic diseases such as malaria,
tuberculosis, HIV and diabetes often worsen anaemic
conditions.?® Furthermore, a greater percentage
(62.4%) of the anaemic women had moderate or
severe anemia. A similar finding was reported among
HIV-infected women in a previous study.”

Interestingly, those with co-infection of helminths
and HIV had higher hematocrit values relative
to those with HIV only howbeit insignificant.
Predisposition to anemia is multifactorial'® but
there could be the possibility of a protective role of
helminths against HIV-induced anemia. However, this
can only be substantiated in large cohort studies.

©2021 Global Health and Education Projects, Inc.

In this study, a significantly higher proportion of
those with low CD4 count were anaemic. CD4 count
is a known risk factor for anemia.” The CD4 count
was significantly lower among those with malaria
and HIV co-infection relative to those with HIV only.
Low CD4 count in malaria and HIV co-infection was
earlier reported in Nigeria.?? This may increase the
risk of HIV disease progression and mother-to-child
transmission of HIV.*® Hence, prompt screening and
adequate treatment of malaria should be encouraged
in pregnancy particularly among HIV-infected women.
Similarly, it was observed that those with co-infection
of helminth and HIV had a lower CD4 count but this
was not significant relative to those with HIV only.

The mean viral load and hematocrit values
were not significantly different in the co-infection
groups relative to those with HIV-infection only.
Likewise, the proportion of those with low CD4
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count and low hematocrit values among those
with co-infection relative to HIV only was not
significant. This insignificant finding in haematological
parameters was also reported in a study where 81%
of the women were on antiretroviral drugs and only
six out of the sixteen haematological parameters
tested were significant between the groups. ? One
of the limitations of this study is that there were
few cases of co-infection particularly helminth and
HIV co-infection which prevented a robust statistical
analysis. The inaccessibility of the CD4 count of all
the recruited women is also a limitation.

5. Conclusion and Global Health
Implications

Co-infection of malaria and HIV is relatively high in
the study population and this adversely affected the
CD4 count and viral load. This implies a worsening
of HIV prognosis in this population. Improved clinical
management of HIV patients with pregnancy would
be achieved through routine diagnosis of malaria
and helminths. In addition, intermittent preventive
treatment of malaria in pregnancy (IPTp) in endemic
areas should be implemented.
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f Key Messages )

e HIV among pregnant women in Nigeria predis-
poses majority of them to moderate anemia.

e The prevalence of anemia is higher among
those with low CD4 count.

e Co-infection of HIV with malaria further low-
ers the CD4 count and increases the viral load.
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