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Abstract 

Background The escalating threat of infectious disease outbreaks in Africa, particularly emerging and re‑emerging 
diseases, necessitates urgent and comprehensive action. The frequency of these outbreaks demands a robust 
enhancement of notification and reporting systems to enable swift public health interventions.

Main body of the abstract Tropical diseases such as malaria, COVID‑19, typhoid fever, yellow fever, arboviruses, chol‑
era, rabies, schistosomiasis, tuberculosis, black fungus, meningitis, evolving pathogens, and antimicrobial resistance 
pose significant health risks globally, especially in Sub‑Saharan Africa. The region faces complexities in healthcare, 
including weak systems, inadequate surveillance, socioeconomic disparities, and other issues. Poor health literacy, tra‑
ditional practices, and distrust hinder effective disease control and contribute to disease emergence in Sub‑Saharan 
Africa. Continuous research and global collaboration are essential to address these public health concerns, especially 
given Africa’s unique challenges. Disease surveillance emerges as a highly effective strategy, crucial in regions vul‑
nerable to infectious diseases. Establishing and strengthening comprehensive surveillance and reporting systems 
at individual, regional, national, and international levels is crucial due to the unpredictable nature of borderless 
outbreaks and their significant impact on morbidity, mortality, and economic stability. National surveillance relies 
heavily on effective control mechanisms within local community areas, necessitating the active involvement of medi‑
cal personnel. Successful systems depend on functional countries using collected data for timely warnings and local‑
ized interventions. Stakeholders, including governments, health authorities, and international organizations, must 
collaborate urgently to implement and sustain these vital systems, mitigating the devastating consequences of infec‑
tious disease outbreaks. Additionally, a holistic approach is crucial, involving prioritized local production of vaccines, 
medicines, and diagnostics through initiatives like the African Vaccine Producers Initiative. This approach empha‑
sizes the need for domestic pharmaceutical production, intensified public awareness campaigns, and the training 
of the next generation of global health leaders, ensuring multidimensional strategies, political and diplomatic skills, 
and evidence‑based assessments.
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1  Background
Tropical Africa refers to the entire geographic region 
between the Tropic of Cancer and the Tropic of Capri-
corn and includes a large and quite diverse collection of 
countries, encompassing a variety of vegetation condi-
tions, from alpine grasslands to coastal mangroves and 
the most humid regions, from rainforest to semi-desert 
[1]. This African sub-region is composed of the follow-
ing countries; Gambia, Upper Volta, Mali, Niger, Chad, 
Benin, Ivory Coast, Ghana, Guinea, Guinea-Bissau, Libe-
ria, Nigeria, Sierra Leone, Togo, Angola, Cameroon, the 
Central African Republic, Congo, Gabon, Equatorial 
Guinea, Burundi, Ethiopia, Kenya, Madagascar, Malawi, 
Mozambique, Uganda, Rwanda, Somalia, Sudan, Tanza-
nia, Zambia, Zimbabwe, Namibia and Botswana. These 
countries have been grappling with one or more infec-
tious diseases due to poor health infrastructure and man-
power [2]. Many outbreaks of diseases have emerged or 
re-emerged in Africa in the twenty-first century. Some of 
them are related to newly discovered diseases or infec-
tions, while others are known to be historical diseases, 
such as plague and cholera. In addition, diseases associ-
ated with previously known microorganisms, including 
the Ebola virus, Zika virus, and Chikungunya virus, have 
recently been implicated in large-scale outbreaks with 
global consequences for the first time [3]. Africa is distin-
guished from other regions of the world that are affected 
by the emergence and re-emergence of diseases, with the 
most dangerous infectious agents causing a higher mor-
tality rate coming from Africa. Moreover, the problems of 
disease control in Africa are well known [4]. Many evalu-
ations of surveillance systems in the context of many rec-
ognized infectious diseases have occurred over the past 
decade and have identified a variety of problems. Pov-
erty and poor health care exacerbate health problems. 
African countries have the lowest per capita expenditure 
on health [5]. At the beginning of the twenty-first cen-
tury, disease outbreaks accounted for a quarter of global 
deaths, killing at least 10 million people a year, mainly 
in tropical countries. Emerging infectious diseases pose 
a significant public health burden and impact the global 
economy. Its origin usually depends on environmental 
and ecological factors, as well as social and economic 
conditions. The risk of zoonotic and vector-borne infec-
tious diseases in wildlife exists mainly in low-latitude 

developing countries, such as tropical Africa. Overall, 
60% of newly emerging disease outbreaks are zoonotic 
diseases, and 72% of these are animal diseases [6, 7]. 
The increasing frequency of disease outbreaks in Africa 
emphasizes the critical need for improved planning and 
response techniques. Africa requires a thorough exami-
nation of existing surveillance systems. Considering the 
climatic, biological, social, and economic aspects that 
influence the formation of infectious illnesses, the trop-
ics, particularly tropical Africa, have been identified as 
high-risk areas for zoonotic and vector-borne diseases. 
Therefore, this study aims to evaluate the current chal-
lenges to disease outbreak preparedness in the tropics, 
notably in Africa, and to propose strategies to improve 
future preparedness in combating emerging infectious 
diseases.

2  Main text
2.1  Current disease epidemics in tropical Africa
Tropical diseases are a diverse group of infectious dis-
eases common in tropical and subtropical regions, 
caused by pathogens such as viruses, bacteria, and para-
sites. Unfortunately, they are often “neglected” because 
they commonly affect people with low socioeconomic 
status, poor sanitation and housing, and areas with diffi-
cult access to healthcare [8]. Tropical diseases are gener-
ally becoming less isolated in tropical regions as a result 
of the increasing globalization of trade and travel to and 
from endemic places [9]. Infectious diseases, maternal 
diseases, perinatal disorders, and nutritional diseases 
accounted for 43.9% of all causes of mortality and disabil-
ity about 20  years ago, whereas non-infectious diseases 
accounted for 40.9%. This picture has been drastically 
modified [10]. In 2017, the leading cause of death and 
disability worldwide shifted from communicable to non-
communicable diseases. There is evidence of a decline in 
premature mortality from enteric infections, respiratory 
infections, tuberculosis, and maternal and neonatal dis-
eases between 1990 and 2017, with the greatest declines 
in the poorest countries [11]. But these broad patterns of 
global disease mask enormous regional and geographic 
variations in health risks. Risks such as child under-
weight, indoor air pollution, and micronutrient defi-
ciencies continue to place a disproportionate burden on 
health in Sub-Saharan Africa (SSA) [11, 12] (Table 1).

Conclusion Collaboration among governments, international organizations, and educational institutions is essential 
for successful policy advocacy and implementation to strengthen health security and mitigate the continuous rise 
of infectious diseases on the continent.
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Malaria has become one of the most common tropical 
diseases. About 3.2 billion people worldwide are at risk of 
contracting the disease [13]. There were 249 million cases 
of malaria worldwide in 2022, with an expected 608,000 
fatalities. The WHO African region faces a disproportion-
ate burden, accounting for approximately 94% of cases 
and 95% of deaths in 2022, with children under the age of 
five accounting for 78% of malaria-related deaths in the 
region. Notably, Nigeria, Uganda, the Democratic Repub-
lic of the Congo, and Mozambique combined accounted 
for more than half of all malaria deaths globally [14]. 
Typhoid fever, often known as enteric fever, is another 
tropical disease of major global health significance. It is a 
bacterial infection caused by Salmonella typhi [9], result-
ing in an estimated 11–20 million cases and 140,000 
fatalities globally each year. SSA alone contributes signifi-
cantly, with over 1.2 million cases and 29 thousand fatali-
ties annually [15]. Like malaria, yellow fever, endemic 
to tropical and subtropical regions of Africa and South 
America, is transmitted by the bite of an infected mos-
quito. The yellow fever burden is 84,000–170,000 severe 
cases and 29,000–60,000 deaths in Africa [15]. Arbo-
viruses, particularly dengue (DENV) and chikungunya 
(CHIKV), are becoming increasingly serious health con-
cerns, attracting global interest [16]. Arbovirus cases 
globally reached 3,123,752 in 2022, with dengue account-
ing for 90% of infections and chikungunya accounting for 
9%. This is a 119% rise from 2021, emphasizing the need 
for additional research on the shift away from established 
transmission methods [17]. Cholera constitutes a global 
health concern, affecting roughly 2.9 million people 
each year and resulting in 95,000 fatalities globally, the 

majority of which occur in countries with low to middle 
incomes [18]. In Africa alone, 40 million people live in 
cholera-endemic areas, and since the 1st of January 2022, 
a total of 259,325 cholera cases have been reported to 
the WHO Regional Office for Africa (AFRO), including 
4695 deaths, with a case fatality ratio (CFR) of 1.8% as of 
November 19, 2023 [19]. Currently, every country on the 
African continent is considered to be prevalent in dog-
related rabies, resulting in approximately 21,000–25,000 
deaths per year [19, 20]. Schistosomiasis, a fresh water-
transmitted neglected tropical disease (NTD) of poverty 
in low-and middle-income countries (LMICs) in Africa, 
accounts for as many as 90% of cases across the globe, 
resulting in approximately 280,000 deaths attributed to 
schistosomiasis each year [21, 22]. In a given year, Africa 
accounts for one-quarter of all worldwide tuberculosis 
(TB) cases, with over 25% equivalent to 417,000 deaths of 
the nearly two million global deaths associated with TB 
occurring across Africa [23]. Because of the persistence 
of meningitis outbreaks and epidemics, SSA has been 
labeled the Africa meningitis belt (AMB). According to 
nearly four out of every five cases in Africa in 2016, AMB 
accounted for more than 45% of all cases globally [24].

Another escalated infectious disease that affected 
the African continent is COVID-19. Africa’s first case 
of COVID-19 was confirmed in Egypt on February 14, 
2020, reaching the continent through travelers return-
ing from the tropics in Asia, Europe, and the United 
States. It emerged in early March 2020, and as of March 
31, 2022, African regions had more than 900,000 con-
firmed cases and more than 12,000 deaths [25]. Thus far, 
the pandemic has impacted every nation in Africa. As of 
June 28, 2023, there were more than 9,538,679 confirmed 
cases and 175,394 deaths in the WHO Africa region [26]. 
However, while COVID-19 did not initially emerge faster 
in Africa than in other parts of the world, it accelerated 
along with the circulation of variants of concern (VOC) 
on the continent. In most African countries, the case 
fatality rate (CFR) is 2.2% higher than the global aver-
age [27]. In tropical African countries, the first case of 
COVID-19 was reported in Nigeria and spread through-
out the region, leaving most of the countries with weak 
health systems facing a variety of health challenges due 
to the pandemic [28]. In addition, patients suffering from 
endemic diseases such as cholera, tuberculosis (TB), 
malaria, and bacterial infections tend to use drugs ration-
ally due to limited access to healthcare, thereby contrib-
uting to the emergence of drug-resistant pathogens and 
increased morbidity and mortality from these endemic 
diseases [29]. Furthermore, the burden of fungal diseases 
has increased significantly in recent decades, represent-
ing a global threat to humans, animals, and plant health. 
Every year, more than 1 billion fungal diseases of varying 

Table 1 Cumulative cases of several diseases in the WHO African 
region with date

S No. Infectious disease Cumulative cases Dates

1 Malaria 249,000,000 Till‑2022

2 COVID‑19 13,140,365 Till‑2024

3 Typhoid fever 17.8 million Till‑2015

4 Yellow fever 203 2021–2022

5 Cholera 348 609 2022–2024

6 Rabies 2779 In 2021

7 Monkeypox 86 724 2022–March 2023

8 Ebola 11,310 2015–2016

9 Dengue virus 171 991 In 2023

10 Hansen’s disease 33 690 in 2010

11 HIV 25.6 million In 2022

12 Hepatitis B 82 million In 2023

13 Hepatitis C 9 million In 2023

14 Crimean–Congo hem‑
orrhagic fever (CCHF)

499 Till 2023
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severity occur worldwide [30]. These fungal infections 
include dermatophytosis, Vulvovaginal candidiasis, aller-
gic diseases, subcutaneous infections, and life-threat-
ening invasive systemic diseases. Mucormycosis is one 
of the most common fungal infections in the African 
region. Recently, there have been approximately 408 fun-
gal cases reported in 12 countries in Africa. North Africa 
accounted for 330 cases (80.9%), followed by Southern 
Africa with 63 cases (15.4%), East Africa with seven cases 
(1.7%), West Africa with seven cases (1.7%), and Central 
Africa with one case (0.2%) [31]. Some of the main causes 
of this fungal disease in Africa include human immuno-
deficiency virus infection (HIV), tuberculosis, poverty, 
and the increasing number of people suffering from non-
communicable diseases, especially cancer, asthma and 
diabetes [32] (Fig. 1).

In the WHO African region in 2021, 118 outbreaks 
were documented, a rise from 106 in 2020. By October 
2022, 129 outbreaks had been documented in the same 
region, with many of them spanning boundaries. The 
African region recorded 1,800 public health emergen-
cies (PHE) during 2001 and 2022, the majority of which 
were emerging infectious illnesses [33]. In SSA, zoonotic 
epidemics increased by 63% between 2012 and 2022, 
compared with 2001–2011. Between 2001 and 2022, 
outbreaks of zoonotic diseases accounted for 33% of 
PHEs [33]. Many disease outbreaks have been reported 

in African countries, such as cholera, meningitis, Ebola, 
measles, yellow fever, monkeypox, Zika, Rift Valley 
fever, and COVID-19 were some of the reported emerg-
ing infectious diseases [33]. Climate change, microbial 
adaptation, demographics, human susceptibility, shifting 
ecosystems, technology, international travel, economic 
development, breakdown of public health measures, fam-
ine, poverty, war, lack of political will, and social inequal-
ity are all factors that contribute to the emergence and 
re-emergence of diseases in Africa. Unfortunately, these 
contributing factors are extremely high in all African 
countries. Climate change has altered weather patterns 
in tropical Africa, facilitating the spread of vector-borne 
diseases. Human behavior continues to be an important 
variable in the development of new clinical disorders [3, 
9] (Fig. 2).

2.2  Current challenges
The unpredictability and relentless features of infec-
tious disease onset are an ongoing challenge. Despite 
tremendous progress, particularly during the last two 
decades, infectious diseases continue to kill millions of 
people annually. More virulent pathogens continue to 
emerge and reappear [6]. Genetic alterations in patho-
genic microbes result in a big challenge, particularly 
in Africa, which can adapt to new or existing hosts, 
posing an enormous challenge due to antimicrobial 

Fig. 1 Graphical representation of the cumulative cases of disease in the WHO African region  (Source: self‑compiled online)
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resistance, which can potentially result in pandemics. 
High genomic variation during viral replication, as well 
as medication pressure, reduce antiretroviral therapy 
efficiency and necessitate regimen changes [35]. This 
problem extends to bacterial illnesses, which are also 
antibiotic-resistant. Aside from genetic changes, other 
variables can affect the pathogenicity of pathogens. 
Despite breakthroughs in diagnosis and control meas-
ures, the unforeseen emergence of new diseases and the 
emergence of drug-resistant diseases remain a concern, 
underscoring the importance of continued efforts and 
the creation of novel antiviral and antibacterial agents 
[36]. Addressing the complexity involved with emerg-
ing and re-emerging infectious illnesses is a continuous 
problem for African countries [3]. The widespread dis-
semination of diseases, including some that are not well 
known, and the participation of various animal species 
make effective surveillance and early action difficult. 
Predicting zoonotic emerging disease episodes is also a 
chronic scientific difficulty, highlighting the continuous 
and multifaceted nature of this public health challenge 
for African nations [37, 38]. SSA healthcare systems 
confront issues such as underinvestment, wars, limited 
disease surveillance, and an increase in non-communi-
cable diseases [39]. Active surveillance is fragile due to 
critical shortages of healthcare staff, personal protec-
tive equipment (PPE), and testing platforms. Data qual-
ity suffers as a result of a lack of electronic databases. 

Fragile states in SSA deal with weak institutions, poor 
governance, political instability, and violence [40]. A 
shortage of skilled healthcare staff, severe workloads, 
and low motivation are all associated with poor disease 
surveillance. Inadequate PPE and isolation rooms exac-
erbate infection control, resulting in cross-infections. 
In vulnerable groups, a lack of laboratory testing capac-
ity contributes to virus spread [33]. Widespread pov-
erty, low socioeconomic status, and limited access to 
healthcare are some of the prevailing challenges. Over-
crowding and poor hygiene lead to several diseases in 
the SSA, where 34% of households live in extreme pov-
erty. Malnutrition affects 20% of the entire African pop-
ulation, increasing susceptibility and limiting treatment 
options [40]. Low health literacy and low-risk percep-
tion lead to decreased knowledge, fewer vaccines, and 
postponed treatment, consequently facilitating the 
transmission of infectious illnesses [33]. Traditional 
burial customs, such as bathing dead bodies, aid in the 
rapid transmission of diseases such as Ebola in West 
Africa [41]. Illegal immigration in SSA, where porous 
borders lack comprehensive port-of-entry surveillance, 
allows for the import/export of new infectious diseases 
and complicates contact tracing. As seen in communi-
ties afflicted by several infectious diseases, mistrust of 
governments and healthcare systems has led to lower 
immunization and treatment rates, while social stigma 
has stopped people from accessing healthcare [42].

Fig. 2 Patterns of occurrences in the WHO African region, from 2001 to 2022 [34]
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2.3  Future preparedness strategies for unforeseen disease 
outbreaks

Africa in general is likely to bear the burden of the cur-
rent major infectious diseases for the next 10–15  years. 
In addition, the continent faces additional challenges 
from emerging diseases, the resurgence of older diseases 
with increased virulence, and disease threats from other 
parts of the world. In this context, the management and 
control of infectious diseases may become a major chal-
lenge for the African public sector. Fundamental and 
technical control measures will be required in the future. 
Basic control measures are widely available and can sig-
nificantly contribute to risk management, particularly 
in tropical regions. However, effective implementation 
depends on political, economic, cultural, disease, and 
public health factors beyond the control of infectious dis-
ease experts [3]. The following is the future preparedness 
for disease outbreaks in African tropical regions:

Public health education is crucial for preventing and 
controlling emerging diseases in Africa. It serves as the 
foundation for knowledge among healthcare provid-
ers and the general population, guiding their actions in 
disease prevention and health promotion [43]. This pro-
active health education approach focuses on promot-
ing health and discouraging habits that may contribute 
to disease, establishing a framework for a healthier and 
more resilient population in the face of emerging and 
re-emerging infectious diseases [44]. However, infec-
tious diseases remain a leading cause of death in Africa, 
especially for children under five [45, 46]. A multifac-
eted strategy is needed to effectively tackle infectious 
diseases that are re-emerging and emerging. Continuous 
research and development of widely protective vaccina-
tions using innovative technology are required to keep 
up with emerging infections [47]. Recognizing poten-
tial endgame scenarios and prioritizing broad immuni-
zation to avoid severe cases, disrupt viral propagation, 
and protect against new variations are expedient [48]. 
We must be able to forecast future dangers, invest in 
rapid-response vaccination platforms, speed up vac-
cine development with efficient processes [49] while 
maintaining robust monitoring capabilities by utilizing 
instruments such as wastewater surveillance and rapid 
diagnostic tests, and create a global epidemic response 
team for early identification and effective mobilization 
during epidemics, together with thorough public aware-
ness campaigns to combat false information [47, 50]. It is 
imperative to prioritize and strengthen surveillance and 
response capabilities. Despite improvements in reducing 
tropical diseases, resource-constrained societies confront 
difficulties in generating less favorable pathogen habitats 
[51]. Global coordination, as demonstrated by smallpox 
and polio eradication programs, emphasizes the need for 

integrating surveillance data into targeted, timely public 
health treatments. Effective surveillance systems provide 
critical information for disease prevention, control, and 
elimination [52]. Urgent operational research is required 
to adapt surveillance tactics to local conditions. To 
strengthen healthcare systems and promote long-term 
development, governments and policymakers should 
execute comprehensive policies that include prevention, 
control, community mobilization, and agricultural mech-
anization [53].

To successfully combat emerging and re-emerging 
infectious diseases in Africa, coordination and collabo-
ration must be improved through a One Health system 
[53]. Considering the majority of emergent diseases in 
the region have zoonotic origins, a multifaceted approach 
integrating human, animal, and environmental health 
sectors is required. Zoonotic diseases, such as those 
that cause public health emergencies, demonstrate the 
interconnection of various areas [48, 49]. A One Health 
strategy, which includes collaborative efforts in pro-
gram creation, policy formulation, law enforcement, 
and research, is effective in preventing, identifying, 
and responding to new zoonotic illnesses. With limited 
resources, a united strategy can produce cost-effective 
solutions while improving health outcomes for com-
munities in Africa and around the world [54, 55]. Prior-
itizing Universal Health Coverage (UHC) is critical for 
Africa’s future preparedness against emerging and re-
emerging infectious diseases. UHC ensures that everyone 
has fair access to high-quality health care without incur-
ring financial hardship [56]. Despite problems such as 
poor governance and inadequate resources, given Africa’s 
enormous disease burden and small health workforce, 
building health systems for UHC is critical [39]. UHC can 
promote early disease diagnosis, avoid financial calami-
ties, and defend against economic downturns, as dem-
onstrated by the economic impact of the Ebola outbreak. 
Embracing UHC not only provides clinical and economic 
benefits but also promotes social equality by reducing the 
unequal burden on the poor [56, 57]. Global coopera-
tion and collaboration are critical for sharing knowledge, 
resources, and expertise to combat infectious diseases 
that cross-borders [58]. It is critical to strengthen health-
care systems by investing in resilient infrastructure, 
training workers, and encouraging community partici-
pation. Preparedness planning, which includes regular 
drills, governance structures, and adaptive processes, is 
critical for limiting epidemic damage [59]. Research and 
development investments in diagnostics, treatments, and 
vaccinations are crucial for an effective response. Adapt-
ability and flexibility in techniques, systems, and indi-
vidual behaviors are critical for dealing with outbreaks of 
disease [60].
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2.4  Recommendations
Urgent action is required to address the escalating 
threat of infectious disease outbreaks, particularly in 
African nations. The surge in the frequency of these 
outbreaks demands a robust enhancement of notifi-
cation and reporting systems dedicated to tackling 
emerging and re-emerging infectious diseases that 
necessitate swift public health interventions. Disease 
surveillance stands out as a highly effective strategy 
in regions vulnerable to infectious diseases. Given 
the unpredictable nature of outbreaks, which respect 
no borders, their impact on morbidity, mortality, and 
economic stability is profound [39, 46]. To counteract 
these challenges, it is imperative to establish and for-
tify comprehensive surveillance and reporting systems 
at individual, regional, national, and international lev-
els. National surveillance heavily relies on the efficacy 
of control mechanisms within local government areas, 
often necessitating active involvement from medical 
personnel. The success of these systems is contingent 
on functional countries utilizing the collected data to 
issue timely warnings and initiate localized interven-
tions. Stakeholders, including governments, health 
authorities, and international organizations, must col-
laborate urgently to implement and sustain these vital 
systems, mitigating the devastating consequences of 
infectious disease outbreaks [3].

Addressing the burden of emerging and re-emerging 
infectious diseases in Africa requires a comprehensive 
approach. Governments must prioritize local produc-
tion of vaccines, medicines, and diagnostics, investing 
in initiatives like the African Vaccine Producers Initia-
tive. The heavy reliance on imported pharmaceuticals 
underscores the need for domestic pharmaceutical 
production, necessitating strategic investments and 
capacity-building efforts. Additionally, promoting local 
production of diagnostic products is crucial, especially 
in light of the challenges exposed by the COVID-19 
pandemic [60]. Public awareness and education cam-
paigns should be intensified to enhance knowledge 
about infectious diseases, considering cultural percep-
tions, to ensure effective health measures. Further-
more, training the next generation of global health 
leaders is imperative, emphasizing multidimensional 
approaches, political and diplomatic skills, and a focus 
on evidence-based assessments. Collaboration among 
governments, international organizations, and edu-
cational institutions is essential for successful policy 
advocacy and implementation of these recommenda-
tions to strengthen health security in Africa [48, 49].

3  Conclusion
In conclusion, this study underscores the imperative 
for immediate and concerted action to address the 
burgeoning threat of infectious disease outbreaks in 
Africa. Emphasizing the critical role of enhanced noti-
fication and reporting systems, the study advocates 
for the implementation of robust disease surveillance 
mechanisms at local, regional, national, and interna-
tional levels. Moreover, the imperative to prioritize 
local production of vaccines and pharmaceuticals, cou-
pled with intensified public awareness campaigns tai-
lored to cultural perceptions, emerges as a cornerstone 
of effective preparedness. The pivotal need to invest in 
the training of a proficient cadre of global health lead-
ers adept at multidimensional approaches, political 
acumen, and evidence-based assessments is urgent. The 
overarching recommendation resonates with collabora-
tive endeavors among governments, health authorities, 
international organizations, and educational institu-
tions to fortify health security in Africa. Recognizing 
the intricate challenges posed by infectious diseases, 
this study contends that proactive and unified measures 
are indispensable to mitigate their profound implica-
tions on public health, economic stability, and societal 
well-being on the African continent.

Abbreviations
WHO  World Health Organization
SSA  Sub‑Saharan Africa
NTD  Neglected tropical disease
LMICs  Low‑ and middle‑income countries
TB  Tuberculosis
AMB  Africa meningitis belt
PHE  Public health emergencies
DENV  Dengue virus
CHIKV  Chikungunya virus
CFR  Case fatality ratio
AFRO  WHO Regional Office for Africa
UHC  Universal Health Coverage
COVID‑19  Coronavirus disease of 2019
VOC  Variants of concern
CCHF  Crimean–Congo hemorrhagic fever

Acknowledgements
None.

Author contributions
HKH, OAA, EM, NOO, MSA, DELP III, FAA, and OJO conceptualized, gathered 
data, and wrote the initial and final draft of this manuscript. All authors 
contributed equally to the writing of this paper and have read and approved 
the final draft.

Funding
We declare that no funding was received for this study.

Availability of data and materials
The dataset used and/or analyzed during the current study is available from 
the corresponding author on reasonable request.



Page 8 of 9Hassan et al. Beni-Suef Univ J Basic Appl Sci           (2024) 13:55 

Declarations

Ethics approval and consent to participate
Not applicable.

Consent for publication
Not applicable.

Competing interests
The authors declare that they have no competing interests.

Author details
1 Department of Medical Laboratory Science, Federal Medical Center, Bida, 
Niger State, Nigeria. 2 Department of Medical Laboratory Science, University 
College Hospital, Ibadan, Oyo State, Nigeria. 3 College of Medicine and Health 
Sciences, University of Rwanda, Kigali, Rwanda. 4 Obafemi Awolowo University 
Teaching Hospital Complex, Ile‑Ife, Osun State, Nigeria. 5 Faculty of Basic Medi‑
cal Sciences, Department of Public Health, Adeleke University, Ede, Osun State, 
Nigeria. 6 Department of Global Health and Development, London School 
of Hygiene and Tropical Medicine, London, UK. 7 Department of Medicine 
and Surgery, Ladoke Akintola University of Technology, Ogbomoso, Nigeria. 
8 Department of Public Health and Maritime Transport, University of Thessaly, 
Volos, Greece. 

Received: 24 January 2024   Accepted: 27 May 2024

References
 1. Boutayeb A (2010) The impact of infectious diseases on the develop‑

ment of Africa. Handbook of disease burdens and quality of life measures 
[Internet]. Springer, New York, NY, pp 1171–1188. https:// doi. org/ 10. 1007/ 
978‑0‑ 387‑ 78665‑0_ 66

 2. Cole R (2008) The regionalization of Africa in undergraduate geography 
of Africa textbooks, 1953 to 2004. J Geog 107(2):61–74. https:// doi. org/ 10. 
1080/ 00221 34080 21868 51

 3. Fenollar F, Mediannikov O (2018) Emerging infectious diseases in Africa in 
the 21st century. New Microbes New Infect [Internet]. 26:S10–S18. Avail‑
able from: https:// linki nghub. elsev ier. com/ retri eve/ pii/ S2052 29751 83008 
42

 4. Dye C (2014) After 2015: infectious diseases in a new era of health and 
development. Philos Trans R Soc B Biol Sci 369(165):20130426. https:// doi. 
org/ 10. 1098/ rstb. 2013. 0426

 5. Nkengasong JN, Tessema SK (2020) Africa needs a new public health 
order to tackle infectious disease threats. Cell [Internet]. 183(2):296–300. 
Available from: https:// linki nghub. elsev ier. com/ retri eve/ pii/ S0092 86742 
03123 81

 6. Piret J, Boivin G (2021) Pandemics throughout history. Front Microbiol. 
https:// doi. org/ 10. 3389/ fmicb. 2020. 631736/ full3

 7. Mandyata CB, Olowski LK, Mutale W (2017) Challenges of implementing 
the integrated disease surveillance and response strategy in Zambia: a 
health worker perspective. BMC Public Health 17(1):746. https:// doi. org/ 
10. 1186/ s12889‑ 017‑ 4791‑9

 8. Chala B, Hamde F (2021) Emerging and re‑emerging vector‑borne 
infectious diseases and the challenges for control: a review. Front Public. 
https:// doi. org/ 10. 3389/ fpubh. 2021. 715759/ full

 9. Uzoka FME, Akwaowo C, Nwafor‑Okoli C, Ekpin V, Nwokoro C, El Hus‑
sein M et al (2021) Risk factors for some tropical diseases in an African 
country. BMC Public Health 21(1):2261. https:// doi. org/ 10. 1186/ 
s12889‑ 021‑ 12286‑3

 10. Michaud CM (2009) Global burden of infectious diseases. In: Encyclo‑
pedia of microbiology [Internet]. Elsevier; pp. 444–454. Available from: 
https:// linki nghub. elsev ier. com/ retri eve/ pii/ B9780 12373 94450 01851

 11. Vos T, Lim SS, Abbafati C, Abbas KM, Abbasi M, Abbasifard M, et al. (2020) 
Global burden of 369 diseases and injuries in 204 countries and ter‑
ritories, 1990–2019: a systematic analysis for the Global Burden of Disease 
Study 2019. Lancet. 396(10258):1204–22. Available from: https:// linki 
nghub. elsev ier. com/ retri eve/ pii/ S0140 67362 03092 59

 12. James SL, Abate D, Abate KH, Abay SM, Abbafati C, Abbasi N, et al. 
(2018) Global, regional, and national incidence, prevalence, and years 
lived with disability for 354 diseases and injuries for 195 countries and 
territories, 1990–2017: a systematic analysis for the Global Burden of 
Disease Study 2017. Lancet [Internet]. 392(10159):1789–1858. Available 
from: https:// linki nghub. elsev ier. com/ retri eve/ pii/ S0140 67361 83227 97

 13. Lim SS, Vos T, Flaxman AD, Danaei G, Shibuya K, Adair‑Rohani H, et al. 
(2012) A comparative risk assessment of burden of disease and injury 
attributable to 67 risk factors and risk factor clusters in 21 regions, 
1990–2010: a systematic analysis for the Global Burden of Disease 
Study 2010. Lancet [Internet]. 380(9859):2224–2260. Available from: 
https:// linki nghub. elsev ier. com/ retri eve/ pii/ S0140 67361 26176 68

 14. Ibrahim OR, Alao MA, Suleiman BM, Mokuolu OA (2023) Outcomes of 
childhood severe malaria: a comparative of study pre‑COVID‑19 and 
COVID‑19 periods. BMC Pediatr 23(1):177. https:// doi. org/ 10. 1186/ 
s12887‑ 023‑ 03985‑4

 15. Nwaiwu AU, Musekiwa A, Tamuzi JL, Sambala EZ, Nyasulu PS (2021) The 
incidence and mortality of yellow fever in Africa: a systematic review 
and meta‑analysis. BMC Infect Dis 21(1):1089. https:// doi. org/ 10. 1186/ 
s12879‑ 021‑ 06728‑x

 16. Chinedu Eneh S, Uwishema O, Nazir A, El Jurdi E, Faith Olanrewaju O, 
Abbass Z et al (2023) Chikungunya outbreak in Africa: a review of the 
literature. Ann Med Surg. 85(7):3545–3552. https:// doi. org/ 10. 1097/ 
MS9. 00000 00000 000979

 17. Kayange N, Hau DK, Pain K, Mshana SE, Peck R, Gehring S, et al. (2023) 
Seroprevalence of dengue and chikungunya virus infections in chil‑
dren living in Sub‑Saharan Africa: systematic review and meta‑analysis. 
Children. 10(10):1662. Available from: https:// www. mdpi. com/ 2227‑ 
9067/ 10/ 10/ 1662

 18. Uwishema O, Okereke M, Onyeaka H, Hasan MM, Donatus D, Martin Z 
et al (2021) Threats and outbreaks of cholera in Africa amidst COVID‑
19 pandemic: a double burden on Africa’s health systems. Trop Med 
Health 49(1):93. https:// doi. org/ 10. 1186/ s41182‑ 021‑ 00376‑2

 19. Mbilo C, Coetzer A, Bonfoh B, Angot A, Bebay C, Cassamá B, et al. (2021) 
Dog rabies control in West and Central Africa: a review. Acta Trop, 
224:105459. Available from: https:// linki nghub. elsev ier. com/ retri eve/ 
pii/ S0001 706X1 93105 75

 20. Goel K, Sen A, Satapathy P, Asumah MN, John OO, Padhi BK, et al. (2023) 
Rabies on rise in Africa amid COVID and monkeypox: a global health 
concern. QJM An Int J Med, 116(7):594–596. Available from: https:// 
acade mic. oup. com/ qjmed/ artic le/ 116/7/ 594/ 68549 88

 21. Ogochukwu AC, Ukamaka OC, Ngozi AI, Ericson M, Okwe EH, John 
OO (2023) Evaluating the awareness of female genital schistosomiasis 
among women in Ebonyi, Nigeria. J Glob Heal Sci. https:// doi. org/ 10. 
35500/ jghs. 2023.5. e20

 22. Aula OP, McManus DP, Jones MK, Gordon CA (2021) Schistosomiasis 
with a Focus on Africa. Trop Med Infect Dis. 6(3):109. Available from: 
https:// www. mdpi. com/ 2414‑ 6366/6/ 3/ 109

 23. Uwishema O, Badri R, Onyeaka H, Okereke M, Akhtar S, Mhanna M, et al. 
(2022) Fighting tuberculosis in Africa: the current situation amidst the 
COVID‑19 Pandemic. Disaster Med Public Health Prep. 16(6):2302–2304. 
Available from: https:// www. cambr idge. org/ core/ produ ct/ ident ifier/ 
S1935 78932 20014 22/ type/ journ al_ artic le

 24. Pinilla‑Monsalve GD, Llanos‑Leyton N, González MC, Manrique‑Hernán‑
dez EF, Rey‑Serrano JJ, Quiñones‑Bautista JA (2023) Socioepidemiologi‑
cal macro‑determinants associated with the cumulative incidence 
of bacterial meningitis: a focus on the African Meningitis Belt. Front 
Neurol. https:// doi. org/ 10. 3389/ fneur. 2023. 10881 82/ full

 25. Ndiaye AJS, Beye M, Sow A, Lo G, Padane A, Sokhna C, et al. 2023 
COVID‑19 in 16 West African Countries: An Assessment of the Epidemi‑
ology and Genetic Diversity of SARS‑CoV‑2 after Four Epidemic Waves. 
Am J Trop Med Hyg, 109(4):861–873. Available from: https:// www. 
ajtmh. org/ view/ journ als/ tpmd/ 109/4/ artic le‑ p861. xml

 26. Dalal J, Triulzi I, James A, Nguimbis B, Dri GG, Venkatasubramanian A 
et al (2021) COVID‑19 mortality in women and men in sub‑Saharan 
Africa: a cross‑sectional study. BMJ Glob Health 6(11):e007225. https:// 
doi. org/ 10. 1136/ bmjgh‑ 2021‑ 007225

 27. Guidotti E, Ardia D (2020) COVID‑19 Data Hub. J Open Source Softw 
5(51):2376. https:// doi. org/ 10. 21105/ joss. 02376

https://doi.org/10.1007/978-0-387-78665-0_66
https://doi.org/10.1007/978-0-387-78665-0_66
https://doi.org/10.1080/00221340802186851
https://doi.org/10.1080/00221340802186851
https://linkinghub.elsevier.com/retrieve/pii/S2052297518300842
https://linkinghub.elsevier.com/retrieve/pii/S2052297518300842
https://doi.org/10.1098/rstb.2013.0426
https://doi.org/10.1098/rstb.2013.0426
https://linkinghub.elsevier.com/retrieve/pii/S0092867420312381
https://linkinghub.elsevier.com/retrieve/pii/S0092867420312381
https://doi.org/10.3389/fmicb.2020.631736/full3
https://doi.org/10.1186/s12889-017-4791-9
https://doi.org/10.1186/s12889-017-4791-9
https://doi.org/10.3389/fpubh.2021.715759/full
https://doi.org/10.1186/s12889-021-12286-3
https://doi.org/10.1186/s12889-021-12286-3
https://linkinghub.elsevier.com/retrieve/pii/B9780123739445001851
https://linkinghub.elsevier.com/retrieve/pii/S0140673620309259
https://linkinghub.elsevier.com/retrieve/pii/S0140673620309259
https://linkinghub.elsevier.com/retrieve/pii/S0140673618322797
https://linkinghub.elsevier.com/retrieve/pii/S0140673612617668
https://doi.org/10.1186/s12887-023-03985-4
https://doi.org/10.1186/s12887-023-03985-4
https://doi.org/10.1186/s12879-021-06728-x
https://doi.org/10.1186/s12879-021-06728-x
https://doi.org/10.1097/MS9.0000000000000979
https://doi.org/10.1097/MS9.0000000000000979
https://www.mdpi.com/2227-9067/10/10/1662
https://www.mdpi.com/2227-9067/10/10/1662
https://doi.org/10.1186/s41182-021-00376-2
https://linkinghub.elsevier.com/retrieve/pii/S0001706X19310575
https://linkinghub.elsevier.com/retrieve/pii/S0001706X19310575
https://academic.oup.com/qjmed/article/116/7/594/6854988
https://academic.oup.com/qjmed/article/116/7/594/6854988
https://doi.org/10.35500/jghs.2023.5.e20
https://doi.org/10.35500/jghs.2023.5.e20
https://www.mdpi.com/2414-6366/6/3/109
https://www.cambridge.org/core/product/identifier/S1935789322001422/type/journal_article
https://www.cambridge.org/core/product/identifier/S1935789322001422/type/journal_article
https://doi.org/10.3389/fneur.2023.1088182/full
https://www.ajtmh.org/view/journals/tpmd/109/4/article-p861.xml
https://www.ajtmh.org/view/journals/tpmd/109/4/article-p861.xml
https://doi.org/10.1136/bmjgh-2021-007225
https://doi.org/10.1136/bmjgh-2021-007225
https://doi.org/10.21105/joss.02376


Page 9 of 9Hassan et al. Beni-Suef Univ J Basic Appl Sci           (2024) 13:55  

 28. Amimo F, Lambert B, Magit A (2020) What does the COVID‑19 pan‑
demic mean for HIV, tuberculosis, and malaria control? Trop Med Health 
48(1):32. https:// doi. org/ 10. 1186/ s41182‑ 020‑ 00219‑6

 29. Osseni IA (2020) COVID‑19 pandemic in sub‑Saharan Africa: prepared‑
ness, response, and hidden potentials. Trop Med Health. https:// doi. org/ 
10. 1186/ s41182‑ 020‑ 00240‑9

 30. Rodrigues ML, Nosanchuk JD (2020) Fungal diseases as neglected patho‑
gens: a wake‑up call to public health officials. PLoS Negl Trop Dis. https:// 
doi. org/ 10. 1371/ journ al. pntd. 00079 64

 31. Osaigbovo II, Ekeng BE, Davies AA, Oladele RO (2023) Mucormycosis 
in Africa: epidemiology, diagnosis and treatment outcomes. Mycoses 
66(7):555–562. https:// doi. org/ 10. 1111/ myc. 13581

 32. Bongomin F, Adetona Fayemiwo S (2021) Epidemiology of fungal dis‑
eases in Africa: A review of diagnostic drivers. Curr Med Mycol, Available 
from: https:// publi sh. kne‑ publi shing. com/ index. php/ CMM/ artic le/ view/ 
6246

 33. Moyo E, Mhango M, Moyo P, Dzinamarira T, Chitungo I, Murewanhema 
G (2023) Emerging infectious disease outbreaks in Sub‑Saharan Africa: 
Learning from the past and present to be better prepared for future 
outbreaks. Front Public Health. https:// doi. org/ 10. 3389/ fpubh. 2023. 10499 
86/ full

 34. Koua EL, Njingang JRN, Kimenyi JP, Williams GS, Okeibunor J, Oka S, 
Gueye AS (2023) Trends in public health emergencies in the WHO African 
Region: an analysis of the past two decades public health events from 
2001 to 2022. BMJ Glob Health 8(10):e012015. https:// doi. org/ 10. 1136/ 
bmjgh‑ 2023‑ 012015. PMID: 37813 470; PMCID: PMC10 565238

 35. Nii‑Trebi NI (2017) Emerging and neglected infectious diseases: insights, 
advances, and challenges. Biomed Res Int, 2017:1–15. Available from: 
https:// www. hinda wi. com/ journ als/ bmri/ 2017/ 52450 21/

 36. Serwecińska L (2020) Antimicrobials and antibiotic‑resistant bacteria: a 
risk to the environment and to public health. Water, 12(12):3313. Avail‑
able from: https:// www. mdpi. com/ 2073‑ 4441/ 12/ 12/ 3313

 37. Massengo NRB, Tinto B, Simonin Y (2023) One health approach to arbo‑
virus control in Africa: interests, challenges, and difficulties. Microorgan‑
isms, 11(6):1496. Available from: https:// www. mdpi. com/ 2076‑ 2607/ 
11/6/ 1496

 38. Baker RE, Mahmud AS, Miller IF, Rajeev M, Rasambainarivo F, Rice BL, et al. 
(2020) Infectious disease in an era of global change. Nat Rev Micro‑
biol, 20(4):193–205. Available from: https:// www. nature. com/ artic les/ 
s41579‑ 021‑ 00639‑z

 39. Omosigho PO, Okesanya OJ, Olaleke NO, Eshun G, Lucero‑Prisno DE 
(2023) Multiple burden of infectious disease outbreaks: Implications for 
Africa healthcare system. J Taibah Univ Med Sci, 18(6):1446–1448. Avail‑
able from: https:// linki nghub. elsev ier. com/ retri eve/ pii/ S1658 36122 30009 
99

 40. Azevedo MJ (2017) The state of health system(s) in Africa: challenges and 
opportunities. pp. 1–73. Available from: https://link.springer.com/https:// 
doi. org/ 10. 1007/ 978‑3‑ 319‑ 32564‑4_1

 41. Peters CJ, LeDuc JW (1999) An introduction to Ebola: the virus and the 
disease. J Infect Dis 179(S1):ix–xvi. https:// doi. org/ 10. 1086/ 514322

 42. Omosigho PO, John OO, Musa MB, Aboelhassan YMEI, Olabode ON, 
Bouaddi O, Mengesha DT, Micheal AS, Modber MAKA, Sow AU, Kheir 
SGM, Shomuyiwa DO, Adebimpe OT, Manirambona E, Lucero‑Prisno DE 
3rd (2023) Stigma and infectious diseases in Africa: examining impact 
and strategies for reduction. Ann Med Surg (Lond) 85(12):6078–6082. 
https:// doi. org/ 10. 1097/ MS9. 00000 00000 001470. PMID: 38098 545; PMCID: 
PMC10 718398

 43. Wang M, Han X, Fang H, Xu C, Lin X, Xia S, et al. (2018) Impact of health 
education on knowledge and behaviors toward infectious diseases 
among students in Gansu Province, China. Biomed Res Int, 2018:1–12. 
Available from: https:// www. hinda wi. com/ journ als/ bmri/ 2018/ 63973 40/

 44. Tochukwu Sibeudu F (2022) Health promotion. In: Primary health care. 
IntechOpen; 2022. Available from: https:// www. intec hopen. com/ chapt 
ers/ 80299

 45. Samadzadeh S (2023) The unfinished agenda of communicable diseases 
among children and adolescents before the COVID‑19 pandemic, 
1990–2019: a systematic analysis of the Global Burden of Disease Study 
2019. Lancet, 402(10398):313–335. Available from: https:// linki nghub. 
elsev ier. com/ retri eve/ pii/ S0140 67362 30086 07

 46. Madewell ZJ, Whitney CG, Velaphi S, Mutevedzi P, Mahtab S, Madhi 
SA, et al. (2022) Prioritizing health care strategies to reduce childhood 

mortality. JAMA Netw Open, 5(10):e2237689. Available from: https:// 
jaman etwork. com/ journ als/ jaman etwor kopen/ fulla rticle/ 27975 47

 47. Clemens SAC, Clemens R (2023) The need and challenges for develop‑
ment of vaccines against emerging infectious diseases. J Pediatr (Rio J). 
99:S37–S45. Available from: https:// linki nghub. elsev ier. com/ retri eve/ pii/ 
S0021 75572 20012 92

 48. John OO, Olabode ON, Lucero‑Prisno III DE, Adebimpe OT, Singh A (2023) 
XBB.1.16 Omicron subvariant rise to a variant of interest: Implications for 
global alertness and preparedness. J Taibah Univ Med Sci, 18(6):1285–
1287. Available from: https:// linki nghub. elsev ier. com/ retri eve/ pii/ S1658 
36122 30008 0X

 49. Omosigho PO, Okesanya JO, Olabode ON, Micheal AS, Padhi BK, Shomuy‑
iwa DO, et al. (2023) The emergence of BtSY2 Covid‑like virus: A call for 
global preparedness. J Taibah Univ Med Sci, 18(5):1058–1060. Available 
from: https:// linki nghub. elsev ier. com/ retri eve/ pii/ S1658 36122 30004 09

 50. Manirambona E, Lucero‑Prisno DE III, Shomuyiwa DO, Denkyira SA, Oke‑
sanya OJ, Haruna UA, Salamah HM, Musa SS, Nkeshimana M, Ekpenyong 
AM (2024) Harnessing wastewater‑based surveillance (WBS) in Africa: 
a historic turning point towards strengthening the pandemic control. 
Discover Water 4(1):9

 51. Olaleke O, Okesanya O, Abioye S, Othoigbe M, Matthew E, Emery M, et al. 
(2022) The forms, challenges and strength of the monkeypox surveillance 
system in Nigeria. Ann Heal Res, 8(4):269–276. Available from: https:// 
annal sofhe althr esear ch. com/ index. php/ ahr/ artic le/ view/ 458

 52. González‑Silva M, Rabinovich NR (2021) Some lessons for malaria from 
the Global Polio Eradication Initiative. Malar J. https:// doi. org/ 10. 1186/ 
s12936‑ 021‑ 03690‑6

 53. Sharan M, Vijay D, Yadav JP, Bedi JS, Dhaka P (2023) Surveillance and 
response strategies for zoonotic diseases: a comprehensive review. Sci 
One Health, 2:100050. Available from: https:// linki nghub. elsev ier. com/ 
retri eve/ pii/ S2949 70432 30004 46

 54. Alimi Y, Wabacha J (2023) Strengthening coordination and collaboration 
of one health approach for zoonotic diseases in Africa. One Heal Outlook 
5(1):10. https:// doi. org/ 10. 1186/ s42522‑ 023‑ 00082‑5

 55. Ghai RR, Wallace RM, Kile JC, Shoemaker TR, Vieira AR, Negron ME, et al. 
(2022) A generalizable one health framework for the control of zoonotic 
diseases. Sci Rep, 12(1):8588. Available from: https:// www. nature. com/ 
artic les/ s41598‑ 022‑ 12619‑1

 56. Tambo E, Ugwu CE, Alemayehu A, Krishna A, Binagwaho A (2024) 
Evidence‑based universal health coverage interventions delivery in infec‑
tious disease of poverty elimination and eradication. Infect Dis Poverty 
13(1):1. https:// doi. org/ 10. 1186/ s40249‑ 023‑ 01169‑x

 57. Mahama PNJ, Kabo‑bah AT, Falchetta G, Blanford JI, Yamba EI, Antwi‑
Agyei P et al (2023) Leaving no disease behind: the roadmap to securing 
universal health security and what this means for the surveillance of 
infectious diseases in Ghana as a precedent for sub‑Saharan Africa. PLoS 
One 18(4):e0284931. https:// doi. org/ 10. 1371/ journ al. pone. 02849 31

 58. Gooding K, Bertone MP, Loffreda G, Witter S (2022) How can we 
strengthen partnership and coordination for health system emergency 
preparedness and response? Findings from a synthesis of experience 
across countries facing shocks. BMC Health Serv Res 22(1):1441. https:// 
doi. org/ 10. 1186/ s12913‑ 022‑ 08859‑6

 59. Agyepong I, Spicer N, Ooms G, Jahn A, Bärnighausen T, Beiersmann 
C, et al. (2023) Lancet Commission on synergies between univer‑
sal health coverage, health security, and health promotion. Lancet, 
401(10392):1964–2012. Available from: https:// linki nghub. elsev ier. com/ 
retri eve/ pii/ S0140 67362 20193 04

 60. Okesanya OJ, Olatunji G, Manirambona E, Oluebube MM, Rasheed AA, 
Olaleke NO, Ogunlayi AC, Ogaya JB, Oladipo EK, Igbalajobi OA, Oso TA, 
Lucero‑Prisno DE 3rd (2023) Synergistic fight against future pandemics: 
lessons from previous pandemics. Infez Med 31(4):429–439. https:// doi. 
org/ 10. 53854/ liim‑ 3104‑2

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in pub‑
lished maps and institutional affiliations.

https://doi.org/10.1186/s41182-020-00219-6
https://doi.org/10.1186/s41182-020-00240-9
https://doi.org/10.1186/s41182-020-00240-9
https://doi.org/10.1371/journal.pntd.0007964
https://doi.org/10.1371/journal.pntd.0007964
https://doi.org/10.1111/myc.13581
https://publish.kne-publishing.com/index.php/CMM/article/view/6246
https://publish.kne-publishing.com/index.php/CMM/article/view/6246
https://doi.org/10.3389/fpubh.2023.1049986/full
https://doi.org/10.3389/fpubh.2023.1049986/full
https://doi.org/10.1136/bmjgh-2023-012015.PMID:37813470;PMCID:PMC10565238
https://doi.org/10.1136/bmjgh-2023-012015.PMID:37813470;PMCID:PMC10565238
https://www.hindawi.com/journals/bmri/2017/5245021/
https://www.mdpi.com/2073-4441/12/12/3313
https://www.mdpi.com/2076-2607/11/6/1496
https://www.mdpi.com/2076-2607/11/6/1496
https://www.nature.com/articles/s41579-021-00639-z
https://www.nature.com/articles/s41579-021-00639-z
https://linkinghub.elsevier.com/retrieve/pii/S1658361223000999
https://linkinghub.elsevier.com/retrieve/pii/S1658361223000999
https://doi.org/10.1007/978-3-319-32564-4_1
https://doi.org/10.1007/978-3-319-32564-4_1
https://doi.org/10.1086/514322
https://doi.org/10.1097/MS9.0000000000001470.PMID:38098545;PMCID:PMC10718398
https://doi.org/10.1097/MS9.0000000000001470.PMID:38098545;PMCID:PMC10718398
https://www.hindawi.com/journals/bmri/2018/6397340/
https://www.intechopen.com/chapters/80299
https://www.intechopen.com/chapters/80299
https://linkinghub.elsevier.com/retrieve/pii/S0140673623008607
https://linkinghub.elsevier.com/retrieve/pii/S0140673623008607
https://jamanetwork.com/journals/jamanetworkopen/fullarticle/2797547
https://jamanetwork.com/journals/jamanetworkopen/fullarticle/2797547
https://linkinghub.elsevier.com/retrieve/pii/S0021755722001292
https://linkinghub.elsevier.com/retrieve/pii/S0021755722001292
https://linkinghub.elsevier.com/retrieve/pii/S165836122300080X
https://linkinghub.elsevier.com/retrieve/pii/S165836122300080X
https://linkinghub.elsevier.com/retrieve/pii/S1658361223000409
https://annalsofhealthresearch.com/index.php/ahr/article/view/458
https://annalsofhealthresearch.com/index.php/ahr/article/view/458
https://doi.org/10.1186/s12936-021-03690-6
https://doi.org/10.1186/s12936-021-03690-6
https://linkinghub.elsevier.com/retrieve/pii/S2949704323000446
https://linkinghub.elsevier.com/retrieve/pii/S2949704323000446
https://doi.org/10.1186/s42522-023-00082-5
https://www.nature.com/articles/s41598-022-12619-1
https://www.nature.com/articles/s41598-022-12619-1
https://doi.org/10.1186/s40249-023-01169-x
https://doi.org/10.1371/journal.pone.0284931
https://doi.org/10.1186/s12913-022-08859-6
https://doi.org/10.1186/s12913-022-08859-6
https://linkinghub.elsevier.com/retrieve/pii/S0140673622019304
https://linkinghub.elsevier.com/retrieve/pii/S0140673622019304
https://doi.org/10.53854/liim-3104-2
https://doi.org/10.53854/liim-3104-2

	Mitigating the escalating threat of infectious diseases outbreaks in tropical Africa: a perspective examination of challenges and strategies for future preparedness
	Abstract 
	Background 
	Main body of the abstract 
	Conclusion 

	1 Background
	2 Main text
	2.1 Current disease epidemics in tropical Africa
	2.2 Current challenges
	2.3 Future preparedness strategies for unforeseen disease outbreaks
	2.4 Recommendations

	3 Conclusion
	Acknowledgements
	References


