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Abstract

In 2017, Tanzania was among the seven countries accounted for fifty three percent of all global malaria deaths by five percent.
In other words, vector control and antimalarial drugs have insufficiently controlled malaria morbidity and mortality. Hence,
there is a need of adding other interventions such as malaria vaccine. Despite that, there is no available perfect effective
malaria vaccine to date but promising malaria vaccines candidates are still entering the clinical trials. RTS, S is the first
licensed malaria vaccine and currently administered in children up to two years in Malawi, Ghana and Kenya. The vaccine is
imperfect with almost forty percent effectiveness but will at least lower malaria incidences and health-associated problems in

children when compared to the standard care.
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Introduction

The estimated 20 million cases reduction in 2017 than in
2010 describe insignificant progress made when the time
frame of 2015- 2017 is considered ™. In some countries
there has been an increase in malaria incidence @ and even
within countries there can be regional variations in trends
i.e. Tanzania malaria indicator survey of 2017 among
children between 6-59 months [l reported variations in
prevalence (0.0 to 24.0%) between the regions.

On the other hand, the development of affordable, safe and
effective malaria vaccine to form part of malaria control and
elimination program is a priority of researchers and many
countries, especially where malaria continues to cause
health problems ™. More importantly, malaria vaccine will
supplement the existing malaria control tools such as vector
control and antimalarial drugs, which have insufficiently
controlled malaria morbidity and mortality 11,

Therefore, this article attempts to summarize the
epidemiology of malaria and discusses malaria vaccine
prospects in Tanzania.

Malaria situation in Tanzania

Tanzania, which comprises of Tanzania Mainland and
Zanzibar has eight geographical zones for Tanzania
mainland; Lake, Western, Northern, Eastern, Central,
Southern, Southern Highlands and Southern West Highlands
zone plus Zanzibar (Figure 1a).

Tanzania Malaria Operational Plan of 2018 I highlighted
that 93% of the population on the Mainland and the entire
population of Zanzibar lives in areas where malaria is
transmitted. Seasonal variation in malaria transmission was
unstable in approximately 20% of the country, while stable
malaria with seasonal variation occurs in another 20%. The
remaining part of the country (60%) is characterized as
malaria endemic areas with stable perennial transmission.
Regarding the distribution of Plasmodium species,
Plasmodium falciparum accounts for 96% of malaria

infection in Tanzania, with the remaining 4% due to P.
malariae and P. ovale P,

On the other hand, Malaria Control Program Strategic Plan
for 2015-2020 B set the following goals i) to reduce malaria
morbidity and mortality levels by 80% by 2020, ii) to reduce
malaria prevalence from 10% in 2012 to 5% in 2016 and to
1% in 2020 and iii) to increase the proportion of women
receiving two or more doses of sulfonamide-pyrimethamine
(SP) during their pregnancy from 32% in 2012 to 80% by
2016 [,

However, the National Malaria Indicator Survey of 2017
found an overall malaria prevalence of about 7% using rapid
diagnostic test (RDT) in children with age between six
months and below five years [, This was a decrease of
almost half when compared to that of 2015-2016 [,
Prevalence varied by region from <1% in the highlands of
Arusha to as high as 24% in Kigoma region (Figure 1b).
The same survey showed malaria prevalence of less than 1%
by RDT (TMIS, 2017) in Zanzibar. In addition to that, the
survey found 56% of pregnant women received at least 2
doses of SP and only 26% received at least 3 doses (¢l which
is lower than the set goal of 80% by 2016 B1.

Moreover, both Mainland and Zanzibar malaria strategic
plans advocate universal coverage of the population with an
insecticides treated bed nets (ITNs) through routine
distribution and mass campaigns in order to reduce the
burden of malaria 1. About 63% of people have access to
ITNs [ where majority (62%) of ITNs owned by
households were obtained from mass distribution
campaigns, 15% from Shehia coupons, 10% from a
shop/market, 4% from the School Net Program, 4% from
antenatal care visits, and 1% from routine immunization
visits (6,

Malaria vaccine studies
SPf66 malaria vaccine in Tanzania
After the Global Malaria Eradication program in the late
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1950s went unsuccessful, research scientists thought of
malaria vaccine as the promising tool that may supplement
the existing fights for malaria eradication [, Since that time
different malaria candidate vaccines were studied 1, most
of them failed at the earlier stage of development [4],

The discovery of a synthetic peptide polymer (SPf66) by a
Columbian pathologist, Manuel Elkin Patarroyo [1% attracted
more attention and enabled the development of the first
vaccine candidate in 1987 where Tanzania became one of
the countries where the SPf66 trial was conducted [-5],
The SPf66 initial trial was promising but clinical trials
conducted in Tanzania, Gambia and Thailand indicated lack
of efficacy 11,

RTS, S malaria vaccine in Tanzania

RTS,S is the first approved malaria vaccine where Malawi
had started giving this vaccine to children below two years
of age (16). This candidate was designed by research
scientists at the Walter Reed Army Institute of Research
(WRAIR) in the 1980s and has since been developed by the
pharmaceutical company Glaxo Smith Klein (GSK) with
financial support from the Bill the Melinda Gates
Foundation (BMGF) [,

RTS,S is made to target the sporozoites stage, however the
candidate faced some challenges due to having limited
immunogenicity that prompted the design of adjuvants
ASO01 [17. 181 and AS02 [19 201, Therefore, there are on-going
studies to further address its limited efficacy, recently, a
matched case-control study nested within the multicentre
African RTS,S/ASOLE phase 3 trial was conducted in
children and infant with clinical malaria and found that
Interleukin (IL) 2 and IL-5 ratios were associated with
RTS,S/ASO1E vaccination (adjusted P <. 01) [21],

Previously the world has witnessed different contributions
toward RTS, S vaccine development from Tanzania as
discussed below. The study by Abdulla et al., 2008 9, was
conducted with the aim of assessing the feasibility of
integrating RTS,S/AS02D into a standard Expanded
Program on Immunization (EPI) schedule in infants. One
month after vaccination, the study found that 98.6% of
infants receiving the RTS, S/AS02D vaccine had
seropositive titers for anti-circumsporozoite antibodies on
enzyme-linked immunosorbent assay (ELISA). During the
6-month period after the third dose of vaccine, the efficacy
of RTS, S/AS02D vaccine against the first infection with P.
falciparum malaria was 65.2% (95% CI, 20.7 to 84.7; P =
0.01). On the other hand, the use of RTS, S/AS02D vaccine
in infants had a promising safety profile and did not
interfere  with the immunologic responses to co-
administered EPI antigens, and reduced the incidence of
malaria infection.

Other studies by Lusingu et al., 2010 1 and Selidji et al.,
2010 (8 on infants reported that the candidate vaccine
RTS,S/AS01e demonstrated an acceptable safety profile in
infants living in a malaria-endemic area in East Africa with
a favourably safety and immunogenicity when integrated
with EPI. The findings on safety profile were similar from
the studies conducted on young children 22, However there
has always been the challenge regarding the age and
efficacy i.e. the candidate malaria vaccine RTS,S/AS01
reduced episodes of both clinical and severe malaria in
children 5 to 17 months of age by approximately 50% [
but when infants 6 to 12 weeks of age recruited for the same
trial were studied the efficacy was reduced to 30% 24, To

summarize, RTS, S is an imperfect vaccine but may help to
reduce the current malaria incidences and its associated
health consequences in children.

Future malaria control prospects in Tanzania

The World especially sub-Saharan countries have
demonstrated limitations on the current available malaria
control tools such as use of ITNs and antimalarial in the
eradication of malaria®. Almost eighty percent of global
malaria deaths in 2017 were concentrated in seventeen
WHO African Region and India; seven of these countries
accounted for 53% of all global malaria deaths: Nigeria
(19%), Demaocratic Republic of the Congo (11%), Burkina
Faso (6%), United Republic of Tanzania (5%), Sierra Leone
(4%), Niger (4%) and India (4%) (25). Unfortunately none
of these countries were reported to form part of the on-going
and the coming RTS,S immunization program, at present
the first malaria proven vaccine (RTS,S) with 40% efficacy
is administered to Malawian children with age below 2
years with expectations of Ghana and Kenya to join in, as
part of a large-scale pilot program backed by WHO [161,
Moreover, WHO has declared only 38 malaria-free
countries after the recent add of two countries, Argentina
and Algeria 81, Factors such as false negative diagnosis due
to histidine rich protein 2 (HRP-2) deletion [7-2%,
insecticides and antimalarial resistance are among the
challenges indicated to affect the archiving of malaria free
world B, In Tanzania, artemether-lumefantrine (AL) and
dihydroartemisinin-piperaquine (DP) are the first-line for
uncomplicated malaria treatment B, Currently, molecular
marker, in vitro test or blood dosage levels could not
confirm lumefantrine resistance nor artemisinin resistance in
Africa B9 put other parts of the world have reported
resistance to artemisinin combination therapy 2. Therefore
other approaches such as vaccines should supplement
existing malaria control and elimination tools.

Conclusion

Tanzania was among the first countries outside Columbia
where SPf66 clinical trials were conducted. Such a notable
history indicates the epidemiological advantage the country,
Tanzania hold. This is also an important history for
researchers to consider Tanzania when designing malaria
vaccines trials because series of trials and huge investments
are needed before coming up with an effective malaria
vaccine and should include a range of epidemiological
evaluations, covering different intensities of transmission
and allowing the antigenic variability of the parasite.
Moreover, the current malaria epidemiology and National
Malaria Control Program Strategic Plan for 2015-2020,
indicates children with age below five years and pregnancy
women as the mostly affected group but unlike pregnant
women who are given SP as an intermittent preventive
therapy (IPTp-SP), at present no intervention is given to
Tanzanian children to prevent them from the disease
(malaria) burden.

Therefore, this article recommends to the responsible
authorities to plan to include Tanzania in the current RTS, S
malaria vaccine pilot program. RTS, S vaccine is imperfect
with almost forty percent effectiveness but will at least
lower malaria incidences and their associated health
consequences in children. Furthermore, zonal and regional
differences in malaria transmission intensities i.e. less than
1% malaria prevalence in highland regions to 24% in
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Kigoma region highlights the need for the country to
employ regional or zonal approaches for fight against

malaria. Zero malaria in Tanzania is possible.

Figure 1a
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Source: https://dhsprogram.com/pubs/pdf/MIS31/MIS31.pdf

Fig 1: Tanzania map. The map indicating different eight zones from Tanzania mainland with their respective regions plus Zanzibar (Figure
1a). Tanzania map indicating prevalence of malaria by region using rapid diagnostic test in children with age between 6 months and below 5
years (Figure 1b)
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