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South Africa set a target to eliminate malaria by
2018. Kwa-Zulu-Natal (KZN) province was
earmarked to reach the elimination goal first.
However, recent evidence suggests that the
province has not yet achieved the elimination goal.
This study set out to assess the status of malaria in
KZN province of South Africa and its implications for
elimination. Using retrospective analysis, the study
quantified and described 5 787 cases of malaria for
the years 2010-2019 in KZN province of South
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Africa. Data on reported malaria cases were
obtained from the Malaria Information System of
the KZN Provincial Department of Health. More
than 65% of the cases came from male patients
aged 16 years and above. A high number of cases
were reported in the years 2014, 2017 and 2018.
More than 40% of the cases were imported from
countries outside of South Africa. The study
confirms an increase in malaria cases, especially
during the elimination year. The imported malaria
cases and other related factors pose a threat to
achieving the elimination goal. The KZN province
needs to strengthen elimination efforts, including
strategies to prevent imported malaria cases to
achieve the new elimination goal.

Introduction

Malaria transmission in South Africa is seasonal,
occurring during the rainy summer period from
September to May. The peak malaria season in
South Africa takes place during the months of
January to April. Currently, only 10% of the
population in South Africa live in malaria
transmission areas in malaria-endemic districts
located in three provinces of Kwa-Zulu-Natal (KZN),
Limpopo and Mpumalanga [1]. Transmission is
regarded as low transmission due to the low
burden of malaria in the country with the
prevalence of less than 10% or incidence of 100-250
cases per 1 000 population [2]. In line with the
World Health Organization (WHO) vision of ‘a world
free of malaria’ [3], South Africa is among the global
countries pursuing malaria elimination as well as
one of the eight countries within the Southern
African Development Community (SADC) aiming to
eliminate malaria in the region by 2030 [4]. South
Africa set a target to eliminate malaria by 2018 [5].

Until the year 2000, KZN province was historically
the highest-burden malaria-endemic area and
experienced severe outbreaks during 1999-2000,
with cases reaching above 40 000. Through a
combination of aggressive and intensive malaria
control efforts, the province managed to
drastically reduce the burden of malaria during
2000-2010 [6-10]. The province is now classified as

a very low transmission area reporting the
incidence of fewer than 0.1/1 000 people at risk [1].
The province was earmarked to reach the malaria
elimination goal earlier than the other two endemic
provinces of South Africa [5]. However, recent
evidence suggests that the province has not been
able to achieve the malaria elimination goal by
2018 due to increased malaria cases [11,12]. As a
result, the elimination goal is now set for 2023 to
achieve zero local malaria transmission [1]. The aim
of the study was to assess the status of malaria in
KZN province by quantifying and describing malaria
cases for the years 2010-2019, as well as highlight
some of the reported factors threatening malaria
elimination in the province. Regular reporting and
description of malaria cases form part of the
surveillance, which is one of the important
strategies for malaria elimination [2].

Methods

Study design and setting: this is a descriptive study
of malaria historical cases for the years 2010-2019.
The study focused on the KZN province of South
Africa. KwaZulu-Natal is the second most populated
province in South Africa, carrying 11.3 million
people and mostly rural [13]. There are now only
three malaria-endemic districts in KZN, which are
located near the borders of Eswatini and
Mozambique [1].

Data sources and analysis: data on reported
malaria cases for 30 November 2010 to 16 January
2019 were obtained in January 2020 from the
KwaZulu-Natal Provincial Department of Health
Malaria Information System (MIS) database in a
Microsoft Excel spreadsheet. The MIS database is
an electronic surveillance system of all malaria
cases in the province [14]. Inclusion criteria
consisted of only malaria case data for KZN
province, reported for the years 2010-2019 and of
patients of all ages and sex. A total of 5 787 records
were extracted and contained information about
case number, age and sex of the patient, residential
locality, date of reporting the case, species of
malaria parasite and travel history. The data were
described as frequency values and percentages.
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Approval to conduct the study was granted by the
University of Kwa-Zulu-Natal Biomedical Research
Ethics Committee (REF BE563/17), and permission
to access the database was granted by the
KwaZulu-Natal Provincial Department of Health.

Results

The total number of cases was 5 787, and 1.2% of
the cases had no age recorded. In the 5 684 cases
with the known age status, the range was 0-90
years. The majority of these cases were adults in
the age groups 16-35 and 36-90 years. A fewer
number of cases were recorded in the paediatric
population. Almost two-thirds of the cases
occurred in male patients, and more than 97% of
the cases were due to Plasmodium falciparum
parasite infections, while the remaining cases were
shared between Plasmodium ovale, Plasmodium
vivax, Plasmodium malariae and mixed parasite
infections. Of the cases with known travel history,
more than 40% had travelled outside South Africa,
and the rest had travelled within malaria-endemic
areas of South Africa (Table 1).

The highest number of malaria cases were reported
in the year 2018 (1 459 cases), followed by the
years 2017 and 2014. The years 2013, 2015 and
2011 each recorded more than 500 cases, while the
remaining years recorded below 500 cases. A
similar trend was observed when disaggregating
the cases by sex, even though there were more
malaria cases in the males (Figure 1). The data on
age-specific trends in malaria also show that cases
for all age groups were highest in the year 2018.
The age group most affected was 16-35 years, with
the highest number of malaria cases in all the years.
The other age groups had fewer cases with small
peaks in the years 2011, 2014, 2015 and 2017.
Malaria cases reported for the 0-4 years and 5-15
years were lower than in the adult population
(Figure 2).

Discussion

Malaria cases: the WHO recommends that data
should be frequently collected as part of the
surveillance activities towards malaria
elimination [2]. The results from the present study
are, therefore, important as part of the monitoring
progress towards malaria elimination.

The present study shows an increase in malaria
cases during the years 2014, 2017 and 2018. This
finding confirms recent reports about occasional
outbreaks and upsurge in malaria in the province
and South Africa [1,11,14]. In South Africa, as a low
transmission endemic area, all ages in the
population are at risk of malaria due to the lack of
immunity [15]. However, the present study found a
high number of cases in the adult than in the
paediatric population. This could be related to the
fact that adults spend more time outside exposed
to mosquitoes than children. This finding is in
contrast to the high transmission areas where
children, especially those under the age of five
years, are more vulnerable to malaria
infections [15]. The results also show that a high
number of malaria cases were reported in males.
This is in contrast to the picture of malaria in sub-
Saharan Africa, which shows that women,
especially pregnant women, are highly vulnerable
to malaria infections [15]. This could be related to
the fact that, globally, males are the ones that
travel the most and therefore are exposed to
infections.

Almost all the malaria cases were due to P.
falciparum infections. This is expected, as P.
falciparum remains the most common parasite
transmitting malaria in sub-Saharan Africa [15]. The
local transmission of cases reveals patterns of
travel to malaria-endemic districts in South Africa
during the transmission season, which coincides
with the summer holiday period [16].

Implications for malaria elimination: many
challenges have been identified as a threat to
malaria elimination in the SADC region [4]. The
current study highlights five of these challenges
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that might have contributed to the increase in
malaria in KZN; imported malaria, asymptomatic
infections, climatic factors, movement of people
and health system factors. The present study
confirms the presence of imported malaria, which
has been identified as one of the threats to malaria
elimination in KZN and South Africa [1,9,14,17].

Closely linked to imported cases and an increase in
malaria cases in the province is the presence of
asymptomatic malaria infections. Limited research
has shown that asymptomatic malaria infections
are present in malaria-endemic and non-endemic
areas [17,18]. In their recent survey in KZN’s district
known to carry a high burden of malaria, Raman et
al. [17] reported that though the prevalence of
malaria was low in the area, all the cases were
asymptomatic and imported infections detected in
foreign nationals. This is again worrying because
asymptomatic infections remain a reservoir for
local transmission and risk of re-establishment of
malaria parasites into areas where conditions may
promote transmission [3]. In KZN, Abiodun et
al. [11] found that climatic factors, especially
rainfall and temperature, were associated with an
increased burden of malaria. This is because the
same conditions were regarded as conducive for
promoting the abundance of mosquito populations
that transmit malaria.

Related to imported malaria and asymptomatic
infections is migration and movement of people in
and out of South African borders. Since the early
1990s, the South African government has allowed
free entry into South Africa to enable people to
seek employment opportunities, free trade and
access to free government services. As a result, a
high influx of migrants into South Africa has been
taking place, some from high malaria-endemic
countries [13]. It is reported that 817 399 people
crossed KZN borders in 2018, including those
coming from Mozambique and Eswatini [16]. This
has been identified as a threat to malaria
elimination due to the risk of imported malaria and
carriage of asymptomatic infections [19]. While the
present study did not particularly focus on health
system factors, recent reports reveal gaps in the

health system related to elimination
efforts [12,14,17,20,21]. It is reported that low
coverage of vector control activities may have
promoted the increase in malaria-transmitting
mosquito populations and resulted in the upsurge
of malaria burden observed in the past three
malaria seasons [12,14,17]. One of the objectives of
the revised malaria elimination strategy for South
Africa is to ensure 95% coverage with vector
suppression interventions for all people at risk [1].

Study limitations: this study was limited by the
following: 1) the data were collected for
surveillance purposes and notifying of cases, not
necessarily for research. Therefore, the data
contain only those variables needed for that
purpose; 2) missing data since this is a retrospective
study. The author had no control over the missing
information; 3) no specific sampling was applied
when collecting data for malaria surveillance. The
author collected all the data that were available on
the cases.

Conclusion

To conclude, the study confirms increased P.
falciparum malaria in the KZN province, among
males and young adults, particularly during the year
2018, which was set as the target year for
elimination. Both the increase in malaria and
imported cases, together with other related
factors, pose a threat to malaria elimination. To
attain the malaria elimination goal now set for
2023, it is recommended that future strategies
include strengthening the health system malaria
elimination efforts; and implementation of cross-
border malaria interventions, such as compulsory
screening to pick up both imported and
asymptomatic infections. Further research is
needed to provide a better understanding of the
factors associated with the increase of malaria
cases and other malaria preventive measures
during the malaria transmission season. Efforts to
prevent imported malaria cases and the feasibility
of introducing cross-border malaria interventions
should be investigated.
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What is known about this topic

e The burden of malaria in South Africa has
declined over the past decade;

e South Africa initiated malaria elimination in
2012;

e KwaZulu-Natal province and South Africa
were not able to reach the elimination goal
in 2018.

What this study adds

e The study confirms an increase in malaria
cases, particularly in the year set for
elimination;

e Males and young adults are the most
affected by malaria;

e Imported cases of malaria remain a threat
to malaria elimination in KZN province.

Competing interests

The author declares no competing interests.

Authors’ contributions

The author Joyce Mahlako Tsoka-Gwegweni has
contributed to the research and writing of the
manuscript. She has also read and approved the
final version of this manuscript.

Acknowledgments

The author is grateful to Dr Dolly Seipone, a
Postdoctoral Fellow at the time, who assisted with
the administration processes during the initial
stage of the project.

Table and figures

Table 1: characteristics of the malaria cases in KZN
province

Figure 1: annual malaria cases in KZN province
Figure 2: trends in age-specific malaria cases

References

1. National Department of Health. Malaria
elimination strategic plan for South Africa
2019-2023. Pretoria: South African National
Department of Health. 2019.

2. World Health Organization. A framework for
malaria elimination. Geneva: World Health
Organization. 2017. Google Scholar

3. World Health Organization. Global Technical
Strategy for Malaria 2016-2020. Geneva:
World Health Organization. 2015. Google
Scholar

4. Southern African Development Community.
Malaria Elimination Eight Initiative: annual
report. Namibia. 2019. Google Scholar

5. National Department of Health. Malaria
elimination strategy for South Africa 2012-
2018. Pretoria: South African National
Department of Health. 2012.

6. Maharaj R, Raman J, Morris N, Moonasar D,
Durrheim DN, Seocharan | et al. Epidemiology
of malaria in South Africa: from control to
elimination. S Afr Med J. 2013; 103 (10 pt 2):
779-783. PubMed | Google Scholar

7. Barnes Kl, Durrheim DN, Little F, Jackson A,
Mehta U, Allen E et al. Effect of artemether-
lumefantrine policy and improved vector
control on malaria burden in KwaZulu-Natal,
South Africa. PLoS Med. 2005; 2(11): e330.
PubMed| Google Scholar

8. Sharp BL, Kleinschmidt I, Streat E, Maharaj R,
Barnes KI, Durrheim DN et al. Seven years of
regional malaria control collaboration:
Mozambique, South Africa, and Swaziland. Am
J Trop Med Hyg. 2007; 76(1): 42-47. PubMed |
Google Scholar

9. RamanJ, Morris N, Frean J, Brooke B, Blumberg
L, Kruger P et al. Reviewing South Africa’s
malaria elimination strategy (2012-2018):
progress, challenges and priorities. Malar J.
2016; 15(1): 438. PubMed | Google Scholar

Joyce Mahlako Tsoka-Gwegweni et al. PAMJ - 41(275). 06 Apr 2022. - Page numbers not for citation purposes. 5


https://www.panafrican-med-journal.com

Article 3

PanAfrican
.z. Medical

%9 Journal

10.

11.

12.

13.

14.

15.

16.

Ebhuoma O, Gebreslasie M, Magubane L.
Modeling malaria control intervention effect
in  Kwa-Zulu-Natal, South Africa using
intervention time series analysis. J Infect Public
Health. 2017; 10(3): 334-338. PubMed|
Google Scholar

Abiodun GJ, Adebiyi BO, Abiodun RO, Oladimeji
O, Oladimeji KE, Adeolae AM et al.
Investigating the resurgence of malaria
prevalence in South Africa between 2015 and
2018: a scoping review. Open Public Health J.
2020; 13: 119-125. Google Scholar

Balawanth R, Ba |, Qwabe B, Gast L, Maharaj R,
Raman J et al. Assessing Kwa-Zulu-Natal's
progress towards malaria elimination and its
readiness for sub-national verification. Malar J.
2019; 18(1): 108. PubMed | Google Scholar
Statistics South Africa. Mid-year population
estimates. 2019. Google Scholar

Maharaj R, Seocharan |, Qwabe B, Mkhabela
M, Kissoon S, Lakan V. Decadal epidemiology of
malaria in KwaZulu-Natal, a province in South
Africa targeting elimination. Malar J. 2019;
18(1): 368. PubMed| Google Scholar

World Health Organization. World Malaria

Report 2019. Geneva: World Health
Organization. 2019. Google Scholar
KwaZulu-Natal Tourism Authority. TKZN

Annual Report 2018/2019. Pietermaritzburg:
KZNT Authority. 2019. Google Scholar

17.

18.

19.

20.

21.

Raman J, Gast, L, Balawanth R, Tessema S,
Brooke B, Maharaj R et al. High levels of
imported asymptomatic malaria but limited
local transmission in Kwa-Zulu-Natal: a South
African malaria-endemic province nearing
malaria elimination. Malar J. 2020; 19(1): 152.
PubMed| Google Scholar

Tsoka-Gwegweni JM, Okafor U. Asymptomatic
malaria in refugees living in a non-endemic
South African city. PLoS One. 2014; 9(9):
€107693. PubMed | Google Scholar

Pindola DK, Garcia AJ, Huang Z, Smith DL,
Alegana VA, Noor AM et al. The demographics
of human and malaria movement and
migration patterns in East Africa. Malaria
Journal. 2013; 12: 397. PubMed| Google
Scholar

Hlongwana KW, Tsoka-Gwegweni J. Towards
the implementation of malaria elimination
policy in South Africa: the stakeholders’
perspectives. Glob Health Action. 2017; 10(1):
1288954. PubMed | Google Scholar
Hlongwana KW, Sartorius B, Tsoka-Gwegweni
J. Malaria programme personnel’s
experiences, perceived barriers and facilitators
to implementing malaria elimination strategy
in South Africa. Malar J. 2018; 17(1): 21.
PubMed| Google Scholar

Joyce Mahlako Tsoka-Gwegweni et al. PAMJ - 41(275). 06 Apr 2022. - Page numbers not for citation purposes. 6


https://www.panafrican-med-journal.com

PanAfrican

AftiCle 8 .3.0 Medical

®9®® Journal

Table 1: characteristics of the malaria cases in KZN province
Variable Number | Percentage
Age (n=5684)
0-4 years 560 9.9
5-15 years 697 12.3
16-35 years 2736 48.1
36-90 years 1691 29.7
Sex (n=5787)
Female 1972 34.1
Male 3815 65.9
Travel history (n = 3 735)
Within South Africa 2096 56.1
Outside South Africa 1639 43.9
Parasite (n =5 731)
Plasmodium falciparum 5611 97.9
Other Plasmodium parasites 103 1.8
Mixed infections 17 0.3
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Figure 1: annual malaria cases in KZN province
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Figure 2: trends in age-specific malaria cases
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