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A B S T R A C T

Objective: The WHO Malaria Report 2019 stated that “globally, the burden of malaria was lower than ten
years ago, but, in the last few years, there has been an increase in the number of malaria cases around the
world”. This study reported changes in malaria cases and deaths at the Togo national level (2008–2017)
and presented anti-malaria fight results and eradication chances by 2030 in Togo.
Methods: Cases and deaths were collected from medical records, monthly reports, and notes of 6000
health workers; then summarized by Region, District, year, and specific subpopulations. Estimates of
annual trends of numbers of cases and deaths were obtained through generalized linear models.
Results: The number of cases increased by four times, whereas the population increased by 1.3 times
(2008–2017). Increases affected all regions and subpopulations; the mean annual relative increases in
children <5, pregnant women, and other persons �5 were 13%, 10%, and 14%, respectively. Death rates
decreased in all Regions; the mean annual relative decreases in the subpopulations were 7%, 16%, and 6%,
respectively.
Conclusion: Case increases were associated with higher investments and better monitoring and death
decreases to better prevention, diagnosis, and treatment. These trends should incite government and
partners to maintain or intensify current efforts to meet the elimination goals by 2030.
© 2020 The Authors. Published by Elsevier Ltd on behalf of International Society for Infectious Diseases.
This is an open access article under the CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-

nd/4.0/).

Introduction

Malaria is a potentially fatal infectious disease caused by several
species of parasites belonging to genus Plasmodium. Malaria
particularly affects underprivileged tropical areas of Africa, Asia,
and Latin America. In 2018, most malaria cases were located in
Africa (213 million cases, 93%), followed by the South-East Asia
(3�4%) and the Eastern Mediterranean (2.1%) (WHO, 2020a).

Achieving a malaria-free world is an ambitious public health
and sustainable development goal (WHO, 2020b). The Global
Technical Strategy against Malaria (2016–2030) developed in close
collaboration with the Roll Back Malaria Partnership calls for the
elimination of malaria by 2030 in 35 endemic countries, including
Togo (WHO, 2020b; WHO, 2020c). To achieve this goal, most
strategies aim to strengthen health systems, scale up national
malaria interventions, and protect people at risk by all possible
means.

In Togo, malaria is endemic and a real obstacle to socio-
economic development. The current aims of the Programme
National de Lutte contre le Paludisme (PNLP) is to free Togolese
communities and families from the burden of malaria by 2030 and
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contribute to the emergence and development of the country. To
achieve these aims, four strategic plans have been developed for
periods 2001–2005, 2006–2010, 2011–2017, and 2018�2022. Since
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016, these plans were carried out in line with the guidelines of the
HO Global Technical Strategy against Malaria 2016–2030 (with

ome adaptation to the Togolese context) to reduce significantly
he incidence and mortality of malaria and strengthen the PNLP at
ll levels (WHO, 2020d).
As part of the strategic plans, massive interventions were then

aunched with the aim to achieve malaria elimination targets by at
east 80% (PNLP internal document “Plan Stratégique National du
NLP au Togo. 2018”). The PNLP introduced chemical larval control
n Togolese households since 1975. Since 2005, Togo has been
ffering intermittent preventive treatment (IPT or chemopreven-
ion) to pregnant women and seasonal malaria chemoprevention
SMC) to children aged 3 to 59 months. Management of vector
esistance to insecticides was implemented in 2006. Furthermore,
ince 2008, vector control measures have focused on triennial mass
istribution campaigns of long-lasting insecticidal nets (LLINs) to
ouseholds with children under one year of age and pregnant
omen, as recommended by the WHO. In 2010, biolarvicide was

ntroduced in Togolese households.
As part of the implementation of malaria control interventions

n malaria morbidity and mortality, the PNLP has been compiling
onthly digital information since 2007. The data concern
revention (communication, IPT, distribution of LLINs, chemopre-
ention), the management of antimalarial drugs, the number of
alaria cases (confirmed diagnosis and/or treatment), and the
umber of deaths from malaria. These data are collected from
edical records and Community Health Worker (CHW) monthly

eport forms at successive levels of the healthcare system
community, district, regional, and central).

Despite their availability since 2008, these data have never been
nalysed to search for trends in malaria cases and deaths over time.
he purpose of the present study was to report changes in numbers
f malaria cases and deaths between 2008 and 2017 using the
ationwide Togolese PNLP data and to present the findings by
egion and by specific target subpopulation.

aterials and methods

tudy type and setting

This descriptive epidemiological study presented confirmed
alaria cases and malaria-specific death notifications collected
rospectively and monthly between 2008 and 2017 by the PNLP at
he Togo national level.

Togo is a West African country of 56,600 km2with 7�528 million
nhabitants (INSEED data, 2019) (INSEED, 2020). The Togolese
ealth system has a three-level pyramidal structure. The PNLP is
ocated at the Central Level, the level at which national malaria
ontrol directives and policies are developed. The Regional (or
ntermediate) Level includes six Health Regions and is responsible
or providing technical support to Health Districts. The Peripheral
evel is the most decentralized and constitutes the operational
evel covering the 43 Health Districts and 944 Peripheral Care Units
Figure 1).

ata collection

Data are routinely collected from medical consultation records
nd CHWs’ monthly report forms. The records are filled out at
ospital admission and during hospitalization by hospital practi-

management of simple malaria from hospital outpatient activities,
home visits, and awareness-raising activities for behaviour change.

From 2008–2019, Togo recruited six thousand CHWs for all
Health Regions and Health Districts. Each CHW has to collect
malaria-related data within his/her community. The heads of the
Peripheral Care Units and accredited Non-Governmental Orga-
nizations supervise CHWs’ activities and check data quality. These
data are further compiled, checked, and validated at the Regional
level before transmission to the Central Level. Validation meetings
take place monthly at each level in the presence of all CHWs and
supervisors from the hospitals and the NGOs. Ultimately, national
data are stored, analysed, interpreted, and published at the PNLP
national level. To sum up, the study data were collected from 6000
CHWs’ notes on all 944 Togolese Peripheral Care Units then
grouped in 43 Health Districts and 6 Health Regions.

Definitions of malaria case and malaria death case

In this study, a ‘malaria case’ is defined as a person with fever or
history of fever (T �38 �C) over the past two weeks, and who had a
positive result after microscopic examination of a blood smear or a
positive Rapid Diagnostic Test (RDT) for malaria.

A ‘malaria death case’ is defined as a person whose death
occurred at hospital, whose reason for hospitalization was severe
malaria (positive smear or RDT, and at least one symptom of severe
malaria), and whose cause of death in the hospital death registry is
“malaria” as reported by a physician.

Statistical analysis

Numbers and rates of cases and deaths are given for the whole
population by Region, District, calendar year (2008–2017 includ-
ed), and target subpopulation (children under five years old,
pregnant women, and people aged five years and over –pregnant
women excluded). The rates of cases per 1000 inhabitants or
deaths per 100,000 inhabitants were estimated as the ratio of the
number of cases or deaths over the population number. Population
data were provided by the Annuaire des Statistiques Sanitaires du

Figure 1. The Togolese health system that reports to the Programme National de
Lutte contre le Paludisme (PNLP), 2008-2017.
ioners, nurses, medical assistants, or midwives; they are available
n all hospitals and departments that hospitalize patients.
urrently, the records include socio-demographic information,
edical history, diagnosis, laboratory results, treatments, and
ther clinically useful data. The monthly report forms are filled out
y CHWs. These forms collect information related to diagnosis and
29
Togo that reports to the Ministry of Health and Public Hygiene.
The monthly numbers of cases and deaths were modelled using

a generalized linear model with the absolute number as outcome
variable. These numbers were assumed to follow a quasi-Poisson
distribution; i.e., the dispersion parameter was not fixed to one to
allow for potential over-dispersion. The trends of changes in
9
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incidence or mortality were modelled using two terms: a first one
for the long-term annual trend and another for seasonality
(namely, the month of notification). A variable that represents
the District was also included to allow for heterogeneity between
Districts. The model may be written as follows:

y � Poisson mð Þ
log mijk

� �
¼ b0 þ b1 � Yeari þ b2j � Monthj þ b3k � Districtk

In this equation, y is the observed number of cases or deaths, mijk is
the expected number of cases or deaths (i stands for the year, j for
the month, and k for the Health District), b0 is the intercept of the
model (it corresponds to the logarithm of the expected number of
cases or deaths for year 2008, January, and the District of Agoè as
references), b1 is the logarithm of the mean annual relative change
in the number of cases or deaths, and, finally, b2j and b3k are the
logarithms of the mean relative change of the number of cases or
deaths for, respectively, month j, and District k, in comparison with
the reference month and District.

A first analysis consisted of running one model per Health
Region and target subpopulation. In a second analysis, the same
model was run per District and target subpopulation with
parameter b3k set to 0. Because in some Regions, reporting of
deaths was not started in 2008 (the beginning of the study), the
model was fitted on the period with available data and predicted
values were generated for missing data. The estimates of annual
temporal trends of the number of cases and the number of deaths
were obtained with their 95% confidence intervals and p-values.
They were expressed as percentages of the mean annual relative
change; i.e., (1-exp (b1))*100.

The observed rates of cases and deaths were mapped per Health
District, year, and quarter of the year using a coloured scale in
which each doubling of the rate is represented by a darker colour
change.

R software was used for all analyses (R Core Team, 2017; R: A
language and environment for statistical computing. R Foundation
for Statistical Computing, Vienna, Austria. URL https://www.R-
project.org/).

Results

Malaria cases

Between 2008 and 2017, the number of malaria cases increased
nearly fourfold (291,362 to 1,204,192 cases), whereas the size of the
population multiplied by 1.3 (5790, 000–7,351,964) (Table 1). This
corresponded to an increase in the rate of cases per 1000
inhabitants from 50 to 160.

The overall mean annual relative increase in malaria cases in Togo
was +13.7%, and ranged from +8.1% in Commune of Lomé to +16.7% in
Centrale Region (Table 1). The number of malaria cases increased
significantly in the three target subpopulations; precisely, 13.1% in
children <5, 14.4% in people �5, and 10.4% among pregnant women
(Table 2, Table S1). The highest and lowest increases in both children <5
and people �5 were seen in Region Centrale and Commune of Lomé,
respectively (Table 2, Figure S1). In pregnant women, the Commune of
Lomé showed a 3.2% mean annual relative decrease in malaria cases
during the study period (Table 2, Figure S1).

Table S2 shows the changes in malaria cases by district and
target subpopulation. o,
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Malaria deaths

During the study period, malaria mortality rates decreased
throughout the country as in each Region, but this decrease was
less marked in Centrale Region and Plateaux (Table 3).
300
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At the Togo national level, mortality rate ranged from 22 to 26
er 100,000 inhabitants in 2008–2009 and dropped to around 13
er 100,000 inhabitants in 2016–2017 (Table 3).
At the national level, number of malaria deaths decreased in the

hree target subpopulations: -6.6%% in children <5, -5.6% in people
5, and -15.7% among pregnant women (Table 2, Table S3). Malaria
eaths decreased significantly in children <5 in all regions, but it
as not statistically significant in Centrale Region, and in people
5, although it was not statistically significant in Regions Centrale
nd Plateaux. Among pregnant women, malaria deaths also
ecreased in all Regions, except in Kara where the number of
eaths increased yearly by 12.1% (Table 2, Figure S2).
Table S4 shows the changes in malaria deaths by district and

arget subpopulation.

easonal considerations

Mapping of malaria cases per District and quarter of the year
howed that malaria remained present in all Health Districts of
ogo during all seasons (Figure 2) but, as expected, showed
easonal variations in all Districts (Figure 2) and in all sub-
opulations (Figure S1). The rates of malaria cases were higher
uring the third quarter of the year (July, August, and September),
hich corresponds to the rainy season (Figure 2).
Obviously, the rates of death from malaria varied according to

he month of the year in all Districts (Figure 3). In addition, as
xpected, case rates and mortality rates showed simultaneous
easonal increases but variations in case rates was more marked
han variations in death rates (Figure 3). In 2017, death rates during
he rainy season were the highest in Tchaoudjo, Sotouboua, Blitta
istricts of Centrale Region, as well as in Cinkassé and Tone
istricts of Northern Togo (Figure 3).

iscussion

To our knowledge, this study is the first to report malaria cases
nd deaths at the national level in Togo, which filled a gap
dentified by the Ministry of Health and Public Hygiene, and PNLP,
s part of the assessment of the fight against Malaria. These
ndicators help monitor changes in malaria transmission over the

most studies on malaria morbidity and/or mortality have been
carried out in specific cities or regions (Baudon et al., 1987; Petit
and van Ginneken, 1995; Baragatti et al., 2009; (Fobil et al., 2012;
Hassen and Dinka, 2020) or in several countries but in specific
subpopulations (Ndugwa et al., 2008; Eisele et al., 2012; Bauser-
man et al., 2019). Two reviews worldwide, including African data
and ‘new data’ on four countries (Breman et al., 2004) and,
specifically, the whole of Africa have also been reported (Doumbo
et al., 2016). To our knowledge, only five countrywide field studies
were carried out in Africa, specifically in the Democratic Republic
of Congo (Wembonyama et al., 2007), the Republic of Congo
(Koukouikila-Koussounda and Ntoumi, 2016), Cameroon, (Anto-
nio-Nkondjio et al., 2019) Ethiopia, (Taffese et al., 2018) and
Mozambique (Aide et al., 2019).

The present study results regarding malaria incidence at the
national level in Togo showed a significant 4-fold increase in the
number of cases from 2008 to 2017, whereas the population size
increased by only 1.3 times. One important finding is that the case
increase was observed in all six regions despite intensification of
various strategies to fight the disease and several interventions
carried out over several years (Table 4). Indeed, over the past ten
years, Togo has been adopting the Global Technical Strategy against
Malaria and has implemented several national strategic plans to
end malaria by 2030 (Table 4). These plans were developed in
accordance with the National health policy and the international
guidelines for Malaria prevention and control and have led to
several achievements: i) the universal access of the population to
all interventions against malaria; ii) the advent and large-scale
deployment of CHWs in all parts of Togo; iii) the general use of
insecticide-treated mosquito nets (ITNs); iv) the free diagnosis and
treatment of simple malaria for all; v) the regular seasonal
prevention chemotherapy in children under five in Centrale, Kara,
and Savanes Regions; vi) the use of IPT during pregnancy; vii) the
implementation of sentinel surveillance of malaria; viii) mass
treatment in some Districts; and, ix) support, education, and
communication activities for behaviour change (Table 4).

Did all of these strategies fail? The increases in malaria cases
could be explained by better registration due to efforts deployed
throughout the country since 2008. Indeed, before 2008, the
National malaria surveillance system lacked material and technical

able 2
elative mean annual change in the number of malaria cases and deaths per target subpopulation in each health region and at the national level in Togo, 2008-2017.

Children <5 years People aged 5 years and over Pregnant women

Variable Region Trend (%)* 95% CI p-value Trend (%)* 95% CI p-value Trend (%)a 95% CI p-value

Malaria cases Savanes +15.9 (13.7;18.2) <0.001 +16.1 (14.3;17.9) <0.001 +10.6 (9.3;12.0) <0.001
Kara +13.0 (11.8;14.3) <0.001 +14.1 (12.8;15.3) <0.001 +10.3 (9.3;11.3) <0.001
Centrale +16.3 (14.5;18.1) <0.001 +16.7 (15.3;18.2) <0.001 +19.2 (17.7;20.8) <0.001
Plateaux +10.5 (9.5;11.5) <0.001 +12.2 (11.2;13.1) <0.001 +8.8 (8.0;9.6) <0.001
Maritime +13.8 (12.5;15.1) <0.001 +16.6 (15.3;17.9) <0.001 +10.9 (9.7;12.2) <0.001
Lomé commune +6.3 (4.6;8.1) <0.001 +9.9 (8.2;11.7) <0.001 �3.2 (-5.7;-0.5) 0.019
Togo national level +13.1 (12.5;13.8) <0.001 +14.4 (13.8;14.9) <0.001 +10.4 (9.9;11.0) <0.001

Deaths from malaria Savanes �5.9 (-10.4;-1.3) 0.013 �9.6 (-14.4;-4.5) <0.001 �45.8 (-54.0;-36.0) <0.001
Kara �7.3 (-10.0;-4.4) <0.001 �5.2 (-8.9;-1.4) 0.007 +12.1 (3.8;21.1) 0.003
Centrale �2.8 (-5.8;+0.2) 0.072 �2.5 (-6.7;+2.0) 0.272 �11.8 (-19.5;-3.4) 0.007
Plateaux �3.8 (-5.4;-2.1) <0.001 �2.3 (-5.1;+0.6) 0.118 �21.2 (-31.4;-9.5) <0.001
Maritime �14.3 (-17.2;-11.3) <0.001 �8.0 (-11.5;-4.4) <0.001 �33.8 (-44.4;-21.3) <0.001
Lomé commune �11.5 (-15.4;-7.4) <0.001 �9.1 (-13.3;-4.6) <0.001 �15.1 (-22.9;-6.5) <0.001
Togo national level �6.6 (-7.9;-5.3) <0.001 �5.6 (-7.2;-4.0) <0.001 �15.7 (-21.3;-9.7) <0.001

a Mean annual relative change expressed in percentage. CI: confidence interval.
ountry, evaluate the impact of anti-malaria interventions, and
mprove decision-making toward reducing the overall burden of
alaria in all regions of Togo.
Outside Africa, studies of malaria at national levels have been

ew (Bismil’din et al., 2001; Amangel’diev, 2001; Razakov and
hakhgunova, 2001; Grigorian and Solkhomonian, 2001). In Africa,
30
tools, as well as qualified and trained human resources, and
logistical and financial means. Since 2008, several international
agencies (IMF, World Bank, Global Fund, Roll Back Malaria, etc.)
increased the financial and technical resources. For example,
nationally scaling up CHWs’ interventions increased the reporting
of malaria cases (Table 4). These CHWs (6000 over ten years) were
1
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able to use modern field equipment to diagnose febrile illness and
treat confirmed malaria cases. As per the recommended guide-
lines and protocols, this allowed tracing, diagnosing, and
treating cases that would go unreported otherwise. In addition,
IPT in pregnant women, seasonal chemoprevention in children
under five, and large-scale distribution of ITNs were imple-
mented. Regarding malaria incidence, one informative result
was the good performance of Commune of Lomé. Being the
capital, Lomé and its surroundings are inhabited by people with
good levels of education, better housing conditions, and easier
access to health information and care, who probably best
integrated and applied anti-malaria interventions. This resulted
in the smallest increase in the number of malaria cases in
children and adults and a decrease over time in the number of
positive pregnant women.

Regarding malaria deaths at the national level in Togo,
significant decreases in the numbers of deaths were observed,
which is in line with the trends toward fewer deaths in Togo
reported for the period 2010–2017 by the WHO, despite the
increase in the Togolese population (WHO, 2020e; WHO, 2020f).
These decreases may be explained by improvements in the
Togolese public sector, including better coverage by the health-
care system, since 2008. Indeed, the healthcare system was
decentralized, mobile clinics were created, and malaria diagnosis
and treatment became cost-free. In addition, a reference Regional
hospital has been implemented in each Region, and a reference
District hospital has been assigned in each District in addition to
many Peripheral Care Units, with doctors, nurses, midwives, and
trained birth assistants. Some remote villages had health huts or
humanitarian dispensaries run by volunteers able to treat simple
malaria cases and refer severe cases to higher structures. Each
community had a CHW trained to provide health education;
detect and treat simple malaria cases; and refer patients to better-
equipped healthcare facilities. All these improvements of the
healthcare coverage greatly reduced the use of self-medication,
especially care seeking behavior with traditional healers. The
supply chain of antimalarial products was also optimized to avoid
recurrent stock-outs. Another enlightening result was that
pregnant women had the lowest mortality rates in almost all
regions, which is most probably due to the good implementation
of IPT (sulfadoxine-pyrimethamine or Fansidar1) in Togo, in line
with a WHO report that cited Togo among only five African
countries where more than 30% of pregnant women had received
�3 doses of IPT (WHO, 2020f). In contrast, the regions of North
Togo (Savanes and Kara) seem to have had more deaths. This may
be explained by: i) a limited access to healthcare in these Regions
(populations of the North are mainly rural, and live in remote and
often mountainous areas), ii) climatic factors in favour of malaria
transmission, especially during the rainy seasons; iii) population
mobility (mainly immigration) across the frontiers with Benin
and Burkina Faso; iv) the presence in these territories of a single
university hospital which may not be sufficient to ensure the
follow-up of severe malaria cases.

Worldwide, from 2000 to 2015, malaria incidence rates have
decreased by 37% and mortality rates by 60% (Cibulskis et al., 2016).
In the WHO African Region, from 2010 to 2018, case incidence
declined from 294 to 229 cases per 1000 population at risk (a 22%
reduction). Also, the WHO African Region had 153,000 less deaths
from malaria in 2018 vs. 2010; however, the malaria mortality
reduction rate has slowed since 2016 (WHO, 2020a). This reflectsgo
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the conclusions of two recent reports that: i) “globally, the burden
of malaria is lower than ten years ago” but, “in the last few years,
there has been an increase in the number of malaria cases around
the world”; (Talapko et al., 2019); and; ii) “the number of
indigenous malaria cases has progressively increased since 2013
after a significant decrease between 2000 and 2013 and the
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umber of malaria-related deaths has stagnated since 2015”
Pradines and Robert, 2019). The general results of the present

Two major lessons can be drawn from this study. First, it was
possible to collect data with utmost rigor by well-informed and

Figure 2. Rates of malaria cases per year, quarter, and district (Togo, 2008-2017).

Figure 3. Rates of malaria deaths per year, quarter, and district (Togo, 2008-2017).
tudy are in line with these conclusions regarding the recent
ncreases in malaria incidence but report a trend toward a decrease
ather than a stagnation in malaria mortality. It is hoped the likely
xplanations given above (decentralization, etc.) for Togo will
ontinue to alleviate the burden of malaria deaths and inspire the
olicies of other countries.
30
trained CHWs and health professionals, with a single well-funded
hierarchical structure with standardized methods, and with
monthly checks for quality by approved skilled associations and
non-governmental organizations. Second, it was consequently
possible to conduct straightforward informative analysis of
morbidity and mortality data over ten years at the Togo national
3
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level (all health zones, all districts, and all regions), which will
improve decision-making by the NMCP of Togo that reports to the
Togolese Ministry of Health and Public Hygiene.

Conclusion

This first study in Togo is one of the rare national-level studies
in Africa providing an overall picture of malaria burden in Togo;
precisely, an increase in the number of cases and a decrease in the
number of deaths over time. Togo might well have achieved an
overall improvement of its malaria surveillance system and be on
the right path toward meeting the objectives of the World
Technical Strategy against Malaria 2016–2030. These efforts have
to be continued and reinforced whenever and wherever needed “to
accelerate progress towards malaria elimination” as quickly as
possible.
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on ACT

Plateaux (Est-Mono) All March
2017

May 2017 Done once

Sentinel surveillance pilot study Savanes (Tone, Oti) et Plateaux
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