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Abstract: In 2023, approximately 108 million infants worldwide received three doses of the diphtheria-tetanus-
pertussis (DTP) vaccine, yet significant disparities persist, particularly in low-resource settings like West Africa. 
Despite the DPT vaccine’s proven efficacy against diphtheria, the region continues to experience high rates of 
outbreaks for diphtheria, tetanus, and typhoid in 2024. This review aims to highlight  the recent diphtheria 
crisis and analyze the trends and challenges of DTP vaccine coverage in West Africa by shedding light on socio-
economic conditions, healthcare facilities and genetic factors. The review seeks to provide insights into 
improving vaccination rates and public health outcomes in the region, emphasizing the critical role of the DPT 
vaccine in combating life-threatening diseases. Enhanced surveillance and effective response strategies and 
development of region specific theraputics  by the analysis of genomic variability in Africans, specifically 
within the human leukocyte antigen (HLA) locus are essential to address the ongoing public health challenges 
posed by diphtheria and related infections in West Africa. 
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Introduction 

The recent rise of diphtheria cases in West Africa during 2023 and 2024 underscores the critical 
role of robust immunization programs in controlling vaccine-preventable diseases. Decades of 
research have undeniably established the efficacy and economic viability of mass vaccination 
campaigns in significantly reducing morbidity and mortality from infectious diseases including 
measles, rubella, and diphtheria [1]. Notably, tetanus and diphtheria toxoids remain some of the most 
widely administered vaccines globally, formulated with aluminium adjuvants to enhance immune 
response [2]. The World Health Organization (WHO) recommends a standardized childhood 
vaccination schedule for optimal lifelong protection against diphtheria and tetanus. This regimen 
entails three primary doses during infancy, followed by three booster doses at specific intervals 
throughout childhood and adolescence (12-23 months, 4-7 years, and 9-15 years), ensuring a 
minimum interval of four years between doses [3]. 

The historical approach to immunizing against diphtheria, tetanus, and pertussis involved the 
whole-cell pertussis (wP) vaccine combined with tetanus and diphtheria toxoids, forming the DTP 
vaccine. This regimen served as the mainstay for childhood immunization from the late 1940s to the 
1990s [4]. While demonstrably effective in reducing disease burden, DTP faced challenges related to 
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adverse reactions. Local reactions like redness, swelling, and injection site pain were frequent [4]. 
More concerning were rare but potentially serious systemic side effects. 

The evolution of diphtheria, tetanus, and pertussis (DTP) vaccines reflects advancements in 
safety and targeting specific age groups. The original DTP vaccine, introduced in the late 1940s, 
contained whole-cell pertussis bacteria, offering protection but also causing side effects [5]. In the 
1990s, DTaP replaced DTP, utilizing acellular pertussis, a less reactogenic form, to address safety 
concerns [6]. Finally, Tdap, created in 2005, is a booster dose aimed at adolescents and adults. It 
contains reduced diphtheria and pertussis components compared to DTaP, focusing on maintaining 
immunity for these individuals [7]. This shift in vaccine formulations demonstrates the ongoing effort 
to balance protection with minimizing adverse reactions. 

The Advisory Committee on Immunization Practices (ACIP) recommends a single dose of Tdap 
vaccination for adults and adolescents in 2005 [8]. This strategy provides a booster against all three 
components– diphtheria, tetanus, and acellular pertussis.  Following the Tdap dose, a booster of the 
Td vaccine (tetanus and diphtheria toxoids) is recommended every ten years or for wound care 
situations, ensuring continued protection against these potentially life-threatening illnesses  [8]. 

Adsorbed diphtheria, pertussis, and tetanus (DPT) vaccines have been a topic of much 
discussion and reported adverse effects [9]. These vaccines combine components targeting 
diphtheria, pertussis, and tetanus. These antigens, derived from the respective pathogens, are often 
adsorbed onto an adjuvant, typically aluminum hydroxide or phosphate, to enhance the immune 
response [10]. While the DPT vaccine has a well-established safety profile and is crucial for 
preventing potentially life-threatening diseases, there is documented evidence of adverse effects 
associated with the vaccine [9]. These can range from mild local reactions like injection site pain and 
redness to more rarely observed systemic effects [9]. 

Despite knowledge about the potential for adverse reactions with the individual components of 
the DPT vaccine (pertussis vaccine, aluminum adjuvants, diphtheria, and tetanus toxoids), efforts to 
completely eliminate these reactions have not been entirely successful [11]. Research continues to 
explore ways to optimize vaccine formulations and minimize adverse effects while maintaining 
robust immune protection.  

Diphtheria and the DPT Vaccine 

Diphtheria, a toxin-mediated disease is a severe respiratory illness  manifests with 
characteristic symptoms like a sore throat, malaise, fever, and a pseudomembrane (greyish patch) in 
the throat region [12]. Highly contagious, diphtheria spreads through respiratory droplets expelled 
by coughing or sneezing [13]. The infectious nature of the bacteria arises from the production of a 
potent exotoxin, which can lead to serious complications: cardiac problems, swallowing difficulties 
(dysphagia), airway obstruction due to membrane formation, reduced blood platelet count 
(thrombocytopenia), nerve damage causing paralysis, and even death in severe cases [14]. 

The cornerstone of diphtheria prevention lies in cost-effective interventions like vaccination [15]. 
The well-established DPT vaccine, a combination vaccine, effectively protects against diphtheria, 
tetanus, and pertussis (whooping cough) [16]. This vaccine incorporates whole-cell pertussis bacteria 
that have been inactivated, alongside tetanus and diphtheria toxoids, all adsorbed onto adjuvants 
(immune system stimulators) to enhance the immune response [15,16].  The DPT vaccine works by 
exposing the immune system to inactivated components of the diphtheria bacteria, triggering the 
production of antibodies specifically targeted against the diphtheria toxin [17]. This process not only 
neutralizes the toxin’s harmful effects but also creates immunological memory, allowing the immune 
system to recognize and respond swiftly to future diphtheria encounters [18]. 

The success of vaccination programs in reducing diphtheria incidence is evident. World Health 
Organization (WHO) data shows a significant decline in global diphtheria cases from 2000 to 2022, 
with a decrease from 11,625 to 5856 cases [19]. This reduction underscores the efficacy of vaccines 
and the importance of improved vaccination coverage worldwide. However, challenges remain. 
Diphtheria still poses a greater threat in developing countries, where factors like vaccine hesitancy, 
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inadequate vaccine storage and management practices, and communication gaps impede reaching 
vaccination targets [20]. 

The Centers for Disease Control and Prevention (CDC) recommends specific DPT vaccination 
schedules for different age groups asshown in Table 1) Children under seven years old typically 
receive either DTaP (which includes pertussis protection) or DT (focusing on diphtheria and tetanus) 
depending on their age [21]. The recommended DTaP schedule for infants and toddlers involves five 
doses: two months, four months, six months, 15-18 months, and 4-6 years of age [20]. Research has 
shown that single-dose tetanus and diphtheria vaccinations may not provide long-term protection 
against diphtheria [22]. Fortunately, additional booster doses have been demonstrated to offer lasting 
immunity [23]. Completing the recommended DPT or Tdap vaccination schedule is crucial for 
establishing and maintaining robust immunity against diphtheria throughout life. 

Table 1. Vaccine types and Schedule. 

Vaccine Type Description Age Group Primary Series 
Schedule 

Booster Dose 
Schedule Key References 

DTP (Whole-cell) 

Contains 
inactivated whole 
cells of Bordetella 
pertussis, along 
with diphtheria 

and tetanus 
toxoids 

Infants and 
young children 

2, 4, 6 months 
15-18 months, 4-6 

years 

Cherry M, et al. J 
Infect Dis. 

1980;142(6):563-
572. Greco P, et 

al. N Engl J Med. 
1996;334(6):341-

348. 

DTaP (Acellular) 

Contains purified 
antigens of 
Bordetella 
pertussis, 

diphtheria, and 
tetanus toxoids 

Infants and 
young children 

2, 4, 6 months 
15-18 months, 4-6 

years 

Klein ES, et al. 
Pediatrics. 

2001;108(3):1-9. 
Schmitt B, et al. 

Pediatrics. 
1998;101(1):1-7. 

DT (Pediatric) 

Contains 
diphtheria and 
tetanus toxoids, 

used when 
pertussis 

component is 
contraindicated 

Children with 
contraindications 

to pertussis 
vaccine 

2, 4, 6 months 
15-18 months, 4-6 

years 

Healy JC, et al. 
Pediatrics Rev. 

1998;19(2):70-77. 

Td (Adult) 

Contains lower 
doses of 

diphtheria and 
tetanus toxoids, 

used as a booster 
for adults 

Adolescents and 
adults 

- 
Every 10 years 
after the initial 

Tdap dose 

Zeigler PE, et al. 
JAMA. 

2002;288(6):665-
670. Plotkin LC, et 
al. Clin Infect Dis. 

2003;35(2):246-
252. 

Tdap 
(Adult/Pediatric) 

Contains lower 
doses of 

diphtheria, 
tetanus toxoids, 

and acellular 
pertussis, used as 

a booster for 
older children, 

adolescents, and 
adults 

Adolescents (11-
12 years) and 

adults 
- 

11-12 years 
(single dose), then 
Td every 10 years 

Quinn MJR, et al. 
Vaccine. 

2006;24(33-
34):5686-5694. 

Cohn SP, et al. J 
Infect Dis. 

2015;212(3):S10-
S17. 

A country’s healthcare infrastructure significantly influences its ability to maintain consistent 
DTP vaccine coverage by ensuring accessible services, efficient supply chains, and well-trained 
personnel. Robust systems support public health campaigns, effective data monitoring, and 

Preprints.org (www.preprints.org)  |  NOT PEER-REVIEWED  |  Posted: 12 August 2024                   doi:10.20944/preprints202408.0814.v1

https://doi.org/10.20944/preprints202408.0814.v1


 4 

 

integration with other health services, enabling timely interventions in low-coverage areas. 
Additionally, strong infrastructure allows for swift responses to public health emergencies, ensuring 
rapid vaccination efforts during outbreaks. Overall, well-developed healthcare infrastructure is 
essential for sustaining high vaccination rates and improving public health outcomes. 

Several factors contribute to the observed fluctuations in DTP vaccine coverage across West 
African countries, impacting the overall trends in immunization rates. First, the state of healthcare 
infrastructure plays a crucial role; countries with well-developed systems tend to achieve higher 
vaccination rates, while those with limited access face challenges. Political stability also significantly 
influences vaccine coverage, as governance and policy decisions can either support or hinder 
healthcare delivery. Public awareness and education are vital in driving vaccination efforts, with 
community engagement leading to increased uptake, while misinformation can result in hesitancy. 
Epidemiological factors, such as disease outbreaks, may prompt urgent vaccination campaigns, 
causing temporary spikes in coverage. Additionally, international partnerships and initiatives often 
provide essential support, enhancing logistics and outreach efforts. Socioeconomic factors, including 
poverty and education levels, further impact vaccination rates, creating disparities between urban 
and rural access. Logistical challenges, particularly in remote areas, can hinder service delivery, 
affecting overall coverage. Understanding these dynamics is essential for addressing barriers and 
promoting equitable access to immunizations across the region.  

The Figure 2 illustrates trends in DTP vaccine coverage from 2000 to 2022 across several West 
African countries. Overall, most countries exhibit a relatively stable trend in vaccine coverage, with 
minor fluctuations. This stability suggests ongoing efforts to maintain immunization rates despite 
potential challenges. However, certain nations may experience peaks in coverage, indicating 
successful vaccination campaigns or improvements in healthcare access. Conversely, valleys in the 
data may reflect logistical issues, funding shortages, or public health crises that hinder vaccination 
efforts. Notably, in the latter years of the graph, a gradual improvement in coverage is observable for 
several countries, suggesting effective interventions or renewed focus on immunization programs.  

 
Figure 2. Trends in DPT vaccination coverage data in West Africa. 

When comparing performance among countries, such as Nigeria and Senegal show higher 
overall coverage compared to others, indicating more robust targeted vaccination initiatives. In 
contrast, nations with lower coverage face systemic challenges, including political instability and 
limited healthcare infrastructure. Consistency in coverage trends suggest that certain countries 
benefit from stable health policies and funding, while those with fluctuations may experience varying 
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degrees of success in their vaccination campaigns. For instance, Nigeria demonstrates a steady 
increase in coverage, it could be attributed to better resource allocation and community engagement.  

The trends are also be influenced by external factors, such as global health initiatives, 
partnerships with international organizations, or responses to public health emergencies, such as 
pandemics. Countries that effectively leverage these partnerships may see better vaccination 
outcomes. Overall, the analysis indicates that while some countries have made significant strides in 
DTP vaccine coverage, others still face challenges that need to be addressed to ensure equitable access 
to immunizations. Continuous monitoring and targeted interventions will be crucial for improving 
overall vaccination rates in the region. 

Over the years, the coverage of DTP (diphtheria, tetanus, and pertussis) vaccines in Nigeria has 
experienced significant fluctuations. Initially, from 2005 to 2010, there was a notable increase in 
vaccination rates for both the first and third doses, peaking in 2010 due to successful campaigns and 
heightened awareness. However, this was followed by a marked decline from 2011 to 2016, likely 
influenced by changes in health policies, funding challenges, and logistical issues. Despite these 
setbacks, a gradual recovery in vaccination coverage began after 2016, indicating that corrective 
measures were implemented to address the previous declines. Additionally, discrepancies between 
administrative, official, and WHO/UNICEF estimates highlight the importance of diverse data 
sources in understanding vaccination trends, with WHO/UNICEF data showing more stability over 
time. 

The Figure 3 displays the coverage of DTP (diphtheria, tetanus, and pertussis) vaccines in 
Nigeria, broken down by dose (first and third) and different data sources, including administrative 
coverage, official coverage, and WHO/UNICEF estimates. This data provides valuable insights into 
the trends and effectiveness of vaccination efforts over the years. 

 

Figure 3. Trends in DPT vaccination coverage data in West Africa. 

In terms of administrative coverage, both the first and third doses show a significant increase 
around 2006, peaking in 2010. However, after this peak, there are notable fluctuations, with a general 
downward trend observed until 2016, followed by a gradual recovery. This pattern indicates that 
while there was initial success in vaccination efforts, subsequent challenges may have impacted 
coverage rates. The third dose follows a similar trajectory, reflecting the overall trends in vaccination 
administration. 

Official coverage mirrors the administrative data, with significant increases around 2006 and 
peaks in 2010. Similar to administrative coverage, there is a decline until 2016, suggesting that 
external factors may have influenced these trends. The WHO/UNICEF estimates also show a steady 
increase from 2005 to 2010 for both doses, with minor fluctuations afterward. These estimates tend to 
be more stable, indicating a consistent effort from international health organizations to monitor and 
support vaccination initiatives. The graph suggests that in 2010 significant efforts were made for all 
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categories to enhance vaccination coverage. However, the notable declines observed around 2015-
2016 may be linked to external factors such as changes in health policies, funding constraints, or 
socioeconomic challenges that affected healthcare delivery. The discrepancies between the various 
sources of data highlight potential variances in data collection and reporting practices, emphasizing 
the need for accurate and consistent reporting mechanisms. 

The gradual recovery in vaccination coverage after 2016 indicates that corrective measures may 
have been implemented to address the decline observed in previous years. This recovery suggests a 
renewed commitment to improving vaccination rates and ensuring that children receive essential 
immunizations. Overall, the graph presents a complex picture of the efforts in DTP vaccination in 
Nigeria, illustrating significant improvements followed by challenges and subsequent recoveries. 
Understanding these trends is crucial for policymakers and health organizations aiming to enhance 
immunization coverage and protect public health. 

The Recent Outbreak 2023 and 2024:  
The recent outbreak in West Africa highlights the concerning trend of declining vaccination rates 

and vaccine hesitancy, which can significantly compromise herd immunity and create fertile ground 
for the resurgence of previously controlled infectious diseases. Further research is warranted to 
explore the specific factors contributing to the decline in vaccination coverage in the region and to 
develop targeted interventions that promote vaccine acceptance and adherence to recommended 
immunization schedules. 

A worrying resurgence of vaccine-preventable diseases is being observed in West Africa. 
Diphtheria cases have seen a dramatic rise, with approximately 25,000 cases and 800 deaths reported 
in the region by December 2023, with Guinea being particularly affected [23]. This trend continued 
into 2024, with the World Health Organization reporting over 34,704 suspected cases across several 
West African countries by February, with Nigeria experiencing the highest burden [24]. While data 
for tetanus and pertussis specifically is limited for 2023 and 2024, the resurgence of diphtheria 
alongside other “vaccine-preventable diseases” in West Africa has been documented [25]. This 
situation highlights the critical importance of maintaining robust immunization programs and 
addressing factors like low vaccination rates and vaccine hesitancy that can lead to outbreaks of these 
potentially fatal diseases. 

• Diphtheria: 

Nigeria: As of December 7, 2023, Nigeria reported 20,602 suspected cases, with 12,481 
laboratory-confirmed cases and 553 deaths [23] . 

Niger: By November 26, 2023, Niger had 2,300 suspected cases, 2,100 laboratory-confirmed 
cases, and 128 deaths [24]. 

Guinea: Guinea faced over 1,200 cases, of which 1,000 were confirmed, resulting in 71 deaths. A 
major response was initiated in the Siguiri region [25]. 

• Te0tanus: 
West Africa: Approximately 25,000 cases of diphtheria were reported during this period, leading 

to 800 deaths. Notably, 90% of cases occurred in children under 5 years old [26]. 
Republic of Niger: In Niger, 865 cases and 37 deaths were reported across nine regions, primarily 

in the Matameye district bordering Nigeria [24]. 

• Pertussis (Whooping Cough): 
Guinea: Guinea reported 497 cases, including 14 confirmed and 483 suspected cases, with 58 

deaths, mainly in the Kankan region [25]. 
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Factors Influencing Vaccine Effectiveness 

Vaccines are sensitive biological materials that can lose effectiveness if not handled properly 
[24]. Deviations from the recommended storage conditions can adversely affect a vaccine’s ability to 
protect against infections, such as diphtheria. The inherent sensitivity of vaccines and the necessity 
to maintain their potency require proper storage and transportation practices to preserve their 
integrity [25]. Numerous studies have demonstrated that adherence to strict guidelines—such as 
utilizing temperature-controlled refrigeration units, maintaining a consistent cold chain, employing 
insulated containers during transportation, avoiding exposure to light or extreme heat, and regularly 
auditing storage practices—can effectively mitigate and prevent the loss of vaccine efficacy [26,27]. 

Maintaining the cold chain is critical for preserving the potency and efficacy of vaccinations. 
Research indicates that the cold chain is a continuous process encompassing the storage, processing, 
and transportation of vaccines within specified temperature ranges, typically between 2°C and 8°C 
[28]. The stability and effectiveness of vaccines can be compromised if they are exposed to 
temperatures that are either too high or too low [29]. For instance, heat can lead to protein 
denaturation, rendering the vaccine less effective upon administration. Conversely, exposure to 
freezing temperatures can cause structural damage to the vaccine, further diminishing its efficacy. 

Vaccine quality variations, such as low antigen content, can significantly reduce a vaccine’s 
efficacy and protective capacity [30]. Consequently, strict quality control and potency testing are 
essential to ensure that DPT vaccines are safe and effective. Studies have indicated that identifying 
and removing impurities or defects in the vaccine composition throughout the manufacturing and 
distribution processes ensures that each dose meets established standards and requirements [31]. 
Similarly, potency testing assesses the vaccine’s ability to effectively induce an immune response and 
verifies that vaccines contain the appropriate antigens, which are the active components that promote 
immunity [32,33]. 

Addressing Vaccine Hesitancy and Strengthening Immunization Programs 

Public acceptance of vaccination is essential for the success of vaccination programs [34]. Many 
individuals exhibit reluctance or refusal to receive vaccinations, despite the proven effectiveness of 
vaccines in reducing the impact of infectious diseases and preventing vaccine-preventable fatalities 
[35]. If these concerns persist, there is a risk of resurgence in vaccine-preventable diseases [36]. 
According to the World Health Organization, the emergence of vaccination hesitancy over several 
decades has positioned it as one of the primary health risks globally [37]. 

The World Health Organization’s Strategic Advisory Group of Experts on Immunization (SAGE) 
has identified three primary factors contributing to vaccine hesitancy: complacency, convenience, 
and confidence. This framework is commonly referred to as the 3Cs model [38]. In 2018, the model 
was updated to the 5Cs model, which includes collective responsibility, calculation, complacency, 
confidence, and limitations [39]. Vaccines have proven to be one of the most effective measures 
against diseases, saving millions of lives each year [40]. In 1974, the Expanded Programme on 
Immunization (EPI) was initiated to ensure vaccination against multiple infectious diseases 
contributing to child mortality worldwide [41]. After four decades, the achievements of vaccination 
efforts are remarkable [41]. The complete eradication of smallpox and the control of poliomyelitis 
outbreaks in four World Health Organization zones serve as evidence of the effectiveness of 
vaccination campaigns [43]. These programs have significantly reduced mortality and morbidity 
rates from various infectious diseases. To decrease the incidence of vaccine-preventable diseases, 
vaccination programs must successfully achieve high coverage rates [44]. 

Healthcare professionals play a crucial role in promoting vaccine acceptance, serving as essential 
advocates [45]. Healthcare providers are the primary determinants of vaccine acceptance. Public 
health systems are vital in educating the community about vaccines and vaccine-preventable diseases 
[46]. The decision of parents to vaccinate their children is influenced by societal norms, including 
attitudes, behaviors, values, and beliefs [47]. Factors affecting vaccine uptake include safety 
monitoring, school-entry mandates, vaccine policies, and the development and implementation of 
vaccination recommendations. The Centers for Disease Control and Prevention oversees the 
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Advisory Commission onImmunization Practices (ACIP), which formulates all vaccination 
recommendations in the United States. These recommendations provide critical guidance to 
healthcare providers and parents alike [48]. 

Health System Challenges in West Africa 

Outbreaks of infectious diseases in the past have highlighted significant public health 
challenges, particularly the resurgence of these diseases and the lack of medical facilities in West 
Africa. Factors contributing to increased mortality rates, despite the global availability of the DPT 
vaccine, include insufficient financial support for healthcare improvement, limited vaccination 
facilities, partial immunization, inadequate vaccine program surveillance, lack of awareness, social 
stigma, and considerable distances from healthcare facilities. West Africa has a history of severe 
outbreaks of diphtheria, tetanus, and typhoid. Although recent improvements have been made, 
healthcare infrastructure remains inadequate. 

In contrast, developed countries with expanded and well-managed immunization coverage 
have not faced sporadic cases of diphtheria, tetanus, or typhoid since the introduction of the DPT 
vaccine. However, countries in West Africa, including Nigeria, continue to experience high mortality 
rates due to poor routine immunization coverage for children [49]. The recent diphtheria crisis in 
Nigeria underscores the lack of robust vaccination coverage, necessitating the initiation of an 
emergency supplementary immunization program [49,50]. This situation also emphasizes the need 
for a genomic epidemiology program to determine whether the new outbreak, despite vaccination 
efforts, is associated with partial immunization, low coverage, or genetic mutations of the pathogen 
[51]. Early detection and reporting of diphtheria cases are essential for initiating prompt and effective 
outbreak response measures, including contact tracing, case management, vaccination campaigns, 
and infection prevention and control [52]. 

WHO Strategies and Initiatives in the Control and Prevention of Diphtheria 

Diphtheria represents a significant global health issue. The World Health Organization (WHO) 
plays a crucial role in combating diphtheria outbreaks through various plans and activities. 
Immunization is essential for preventing diphtheria. WHO supports the Expanded Program on 
Immunization (EPI) to ensure that children receive the DTP (diphtheria, tetanus, and pertussis) 
vaccine as part of their routine vaccination schedules worldwide, in collaboration with UNICEF and 
other partners [53]. This initiative significantly reduces the prevalence of diphtheria.  

To monitor cases and outbreaks of diphtheria, the WHO emphasizes the importance of effective 
surveillance systems. The Global Diphtheria Surveillance Network (GDSN) facilitates data collection, 
analysis, and reporting, enabling rapid responses to outbreaks [54]. Ensuring a consistent supply of 
diphtheria vaccines is a critical component of prevention. WHO collaborates with vaccine 
manufacturers, such as the Serum Institute of India, to guarantee a sufficient global supply of 
affordable, high-quality vaccines [53]. Controlling epidemics requires prompt action, case 
management, and contact tracing [55,56]. Additionally, WHO promotes research to enhance 
diphtheria treatments, screening methods, and vaccine development, including programs aimed at 
creating more affordable and widely accessible vaccines. 

Recent Diphtheria Outbreak in West Africa 

Overview of the recent diphtheria outbreak in West Africa. 
On 26 May, 2024, WHO reported 40,929 suspected cases of diphtheria have been since 2023 

across Gabon, Mauritania, Guinea, Nigeria, Niger, Cameroon and South Africa. A recent report from 
the World Health Organization (WHO) African Region (as of May 26, 2024) offers cautiously 
optimistic insights into the ongoing diphtheria outbreak. While Nigeria remains the epicenter, 
accounting for a substantial 78% of confirmed cases and 70% of fatalities [57], positive developments 
are evident. 
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Encouragingly, several countries have successfully contained the outbreak. Mauritania, South 
Africa, and Cameroon have reported no new cases since late 2023 and early 2024, respectively [57]. 
This underscores the effectiveness of targeted control measures in these regions and the potential for 
successful outbreak mitigation. 

However, continued vigilance is paramount. Guinea and Niger have shown a slight uptick in 
weekly cases, highlighting the need for sustained interventions in these areas. Guinea remains 
classified as a Grade 2 outbreak by the WHO, indicating ongoing transmission risk. While other 
affected countries demonstrate declining case trends, close monitoring is still necessary. 

These findings suggest a potential turning point in the outbreak trajectory. However, further 
investigation and sustained interventions are crucial to solidify these gains and ensure complete 
control across all affected regions. Close collaboration between national health authorities, 
international organizations, and local communities is essential to achieve this goal. 

 

World Health Organization. (2024). WHO African Consolidated Regional Situation Report #008 – As 

of May 26, 2024. 

 
Diphtheria cases reported by African countries within the WHO Africa Region, as of 15 May 2024 
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In previous Year, diphtheria cases have increased significantly in the Federal Republic of 
Nigeria; as of October 5, 2023, there have been 13,145 cases and 493 deaths. Eight federal states have 
reported experiencing the outbreak; Kano State has been hardest hit because of low immunization 
rates for the pentavalent vaccine [58]. On August 17, 2023, the Republic of Niger proclaimed an 
outbreak. Nine areas, including the Matameye district bordering Nigeria, reported 865 cases and 37 
deaths [58]. There have been 497 cases recorded in Guinea, mostly in the Kankan region; these cases 
include 14 confirmed cases and 483 suspected cases, along with 58 deaths [59]. In recent years, 
extensive vaccination efforts have reduced diphtheria cases in Nigeria and West African countries, 
but the disease still affects low- and middle-income countries like Senegal, Ghana, Ivory Coast, and 
Mali. 

 

Figure 3.  The diphtheria epidemic curve in Nigeria, from epi-week 19 in 2022 to epi-week 14 in 2023, 
broken down by year and epi-week. 

Factors Contributing to the Outbreak. 

Understanding that outbreaks of diphtheria, especially those in West Africa, are impacted by a 
complex interaction of several factors is key [60]. It is also crucial to address these underlying issues 
that have contributed to this recent outbreak. In West Africa, particularly Nigeria, diphtheria 
epidemics have been connected to deplorable socioeconomic conditions [61], low vaccination rates, 
and ineffective surveillance and response systems, according to a 2014 report. Previous studies have 
also noted that logistics and insufficient finance were significant obstacles to the implementation of 
successful immunization programs in Nigeria. 

Government and Healthcare Response to the Outbreak. 

Public health responses to the outbreak included enhanced surveillance for early case discovery, 
case management, and risk communication, as well as vaccination interventions [62] are being 
applied under the coordination of the NCDC [63], in coordination with WHO and additional 
partners. To combat the diphtheria outbreak in Nigeria, the NCDC, Primary Health Care 
Development Agency (PHCDA), and WHO worked together, particularly in ensuring that infected 
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individuals were isolated to prevent further spread. They enhanced routine immunization coverage 
and surveillance systems and offered technical assistance for case management [64], laboratory 
testing, and active surveillance. 

Global Efforts in Diphtheria Control and Prevention: International Collaborations and Support 
for West African Countries 

People continue to contract diphtheria worldwide, with the highest prevalence occurring in 
regions with limited access to medical care and immunization programs. The countries of West Africa 
present unique challenges that have garnered global attention. International agencies, including the 
WHO, UNICEF, and Médecins Sans Frontières (MSF), have played a significant role in controlling 
diphtheria in this region. These organizations collaborate with national governments and local 
healthcare professionals to develop and implement effective preventive and control measures [65]. 
One of the primary strategies involves vaccination campaigns. International organizations work with 
West African nations to ensure the accessibility and equitable distribution of diphtheria vaccines. 
Immunization coverage has improved significantly, largely due to WHO’s Expanded Program on 
Immunization (EPI) [57,66]. 

Unique Challenges by Country in the West African Diphtheria Outbreak (Source: WHO African 
Region Health Emergency Situation Report, May 2024) 

Country Challenges 

Nigeria 

- Delays in reporting cases - Limited supplies of 
medical equipment and testing reagents - 

Security issues hindering response efforts in 
some regions - Limited capacity for diphtheria 

testing at sub-national laboratories 

Niger 

- Insufficient funding for vaccination campaigns 
and logistics - Security concerns restricting access 

to affected areas - Inadequate training of 
healthcare workers in diphtheria management - 
Challenges in monitoring diphtheria antitoxin 

usage 

Gabon & Cameroon 

- Lack of in-country infrastructure and resources 
for diphtheria testing, requiring samples to be 

shipped to South Africa for confirmation (delays 
diagnosis and response) 

Guinea 

- Incomplete vaccination coverage leaving the 
population vulnerable - Inadequate capacity in 

treatment centers to isolate and treat all patients - 
Ongoing challenges following MSF withdrawal 

(expertise and resources) - Funding delays 
hindering response efforts - Unmet performance 

indicators (delayed case isolation and 
investigation) 

Global Re-emergence of Diphtheria cases:  
Although, the burden of Diphtheria  heaviest in West Africa, other countries have also reported 

cases in reemergence of Diphtheria cases. Bangladesh, Venezuela and England  have reported cases 
of diphtheria outbreak. A concerning outbreak of diphtheria emerged in Rohingya refugee camps 
located in Cox’s Bazar district, Bangladesh. This outbreak, documented in 2020, resulted in 19 
confirmed cases and tragically, 1 death [70]. The precarious living conditions within the refugee 
camps likely contributed to the outbreak’s spread. Moreover, diphtheria cases plagued Venezuela 
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between 2018 and 2020, particularly impacting children under the age of 5. While the exact number 
of cases remains unclear due to limitations in reporting, this outbreak underscores the difficulties of 
maintaining robust immunization programs in resource-constrained settings [71]. A devastating 
diphtheria outbreak swept through Madagascar during 2019 and 2020. This outbreak, characterized 
by over 8,000 suspected cases and a staggering 200 deaths, highlighted the consequences of low 
vaccination coverage and vaccine hesitancy [72].  

The World Health Organization reported 17,248 diphtheria cases globally in 2021, with the 
highest burden concentrated in low- and middle-income countries [73,74]. This data reinforces the 
need for strengthened global vaccination programs to prevent diphtheria outbreaks. 

It’s important to note that diphtheria outbreaks are not limited to developing countries. In 2019, 
England reported 10 cases of diphtheria, primarily among asylum seekers with recent arrival, 
highlighting the importance of maintaining strong vaccination programs even in developed nations 
[75]. 

While DTP vaccination is a cornerstone of diphtheria prevention, recent studies suggest a 
potential link between human genetic diversity, particularly in Africa, and variable vaccine 
efficacy[76].  Genomic variability in Africans, specifically within the human leukocyte antigen 
(HLA) locus, has been associated with lower vaccine efficacy for certain diseases, like. Similar studies 
have shown that genetic variation in the HLA locus can influence antibody responses to vaccines like 
DTP in African infants. 

This variability underscores the importance of considering human genetic diversity in vaccine 
design and development, particularly for populations in Africa. Tailored vaccination approaches that 
account for this diversity might improve vaccine effectiveness and public health outcomes. 

Conclusion and Recommendations 
To make progress in the fight against diphtheria, targeted actions are required in light of the 

recent rise in reported cases. The lack of comprehensive, case-based diphtheria data hampers 
effective intervention, and many national immunization programs loiter behind current 
recommendations. Increasing routine vaccination coverage with DTP3 and administering 
recommended booster doses will help reduce susceptibility among children while addressing the loss 
of immunity in adolescents and adults. High rates of booster vaccinations for adolescents are essential 
to prevent outbreaks of this disease. Improving immunization rates in West Africa is critically 
important. Continued school vaccination campaigns are necessary until every region achieves a 
minimum of 80% vaccine coverage. 

Further research is needed to identify specific barriers to vaccination uptake in various 
communities, assess the effectiveness of current immunization strategies, and evaluate the impact of 
socio-economic factors on vaccine accessibility. Additionally, studies focusing on the genomic 
epidemiology of diphtheria in West Africa could provide insights into the resurgence of cases, 
informing more targeted interventions. Moreover research is needed to unveil other unexplored 
factors such as potential genetic variations in West African populations that might influence DPT 
vaccine response. 
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