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Letter to the Editor 

Vaccination gaps and resurgence of diphtheria in Nigeria: An outbreak simmering for 
a catastrophe 

To the Editor, 

Diphtheria is a highly contagious and potentially fatal infection 
caused by Corynebacterium diphtheriae and occasionally by C. ulcerans 
and C. pseudotuberculosis strains [1]. The bacterium primarily causes an 
acute respiratory infection, forming a firmly adherent throat pseudo-
membrane in the throat, pharynx, and tonsils, causing a swollen neck 
(“bull neck”). The pathogenesis of C. diphtheriae is based on its ability to 
produce diphtheria toxin that can cause extensive damage to the organs 
and may lead to death if untreated. The toxigenic effects of C. diphtheriae 
are mainly due to a lysogenic bacteriophage carrying the diphtheria 
toxin gene (tox) gene that affects protein synthesis. Therefore, the toxin 
causes inflammation of the upper respiratory tract mucosal surfaces, 
nerves and heart lesions, leading to symptoms such as sore throat, fever, 
breathing difficulties, heart rhythm problems, and rarely membranous 
pharyngitis. Systemic infections such as myocarditis and neuropathy are 
also associated with diphtheria toxin, thus increasing morbidity and 
mortality [2]. Transmission of diphtheria is common through inhalation 
of airborne droplets, sneezing, coughing, or handling contaminated 
personal items (https://www.cdc.gov/vaccines/pubs/surv-manual/). 

Diphtheria is a treatable disease with timely administration of anti-
microbial therapy and tetanus toxoids/diphtheria antitoxin (DTaP). On 
the other hand, effective vaccines are also available that have led to a 
decline in active cases globally. Worldwide, the case-fatality ratio for 
diphtheria has been estimated to be between 5 and 10% in high vacci-
nation coverage areas. However, in low-income countries, especially in 
Asia and Africa, low vaccination uptake and coverage and poor sanita-
tion conditions have led to the re-emergence of diphtheria, with thou-
sands of diphtheria cases and outbreaks reported annually. In such 
regions, the case-fatality ratio in children under five and adults above 40 
years has been approximated to be as high as 20% (https://www.cdc. 
gov/vaccines/pubs/pinkbook/index.html). 

In 2023, the World Health Organization (WHO) (https://www.who. 
int/emergencies/disease-outbreak-news/item/2023-DON452) reported 
an alarming number of cases in Nigeria with overall risk of diphtheria 
assessed as high at the national level. Since the beginning of 2023, out of 
1439 suspected cases, 557 cases (39%) have been confirmed, with 73 
deaths among these cases, raising the case fatality ratio to 13% in this 
region. WHO has identified 21 of the 36 states and the Federal Capital 
Territory as severely affected by the diphtheria outbreak (Fig. 1). This 
ongoing outbreak is mainly observed in children aged 2 to 14, particu-
larly in the Kano state. According to the Nigeria Centre for Disease 
Control (NCDC), only a fraction of the cases were fully vaccinated with 
the diphtheria-tetanus-pertussis (DTP3) vaccine, indicating the consid-
erable role of the vaccine in control of this disease (https://www.who. 
int/emergencies/disease-outbreak-news/item/2023-DON452). 

According to WHO and NCDC, several factors are associated with the 

outbreak of diphtheria cases in Nigeria, including suboptimal vaccina-
tion coverage, especially for the diphtheria toxoid-containing vaccine 
third dose, notably in areas controlled by non-state armed groups; 
overstretched resources with a limited supply of diphtheria antitoxin 
(DAT) that affects the availability of the required doses in a timely 
manner; poor sanitary conditions and access to proper healthcare; 
limited clinical and epidemiological studies to quickly identify and treat 
affected individuals; and, paucity of public health measures to prevent 
and contain the spread of this disease [1]. 

These factors are based on the epidemiological history of diphtheria 
assessed and reported by a number of experts. Data from 2015 to 2023 
declared by the NCDC indicates a history of underrepresentation of data 
and considerable gaps in vaccination coverage, leading to such high 
cases and outbreaks in Nigeria [3]. In lieu of this perspective, if we look 
at the reported data, a stark contrast is observed every year. For 
example, in 2023, a massive outbreak of 553 confirmed cases and 73 
deaths has been reported. It is believed to have started in late December 
2022 in Kano State, with many patients also reported from Lagos, Osun, 
and Yobe States. 

On the other hand, in 2021, only 160 cases were reported, with most 
of the cases reported in the northern part of the country, with Kano, 
Bauchi, and Yobe States having the highest number of cases. Similarly, 
in 2020 and 2019, only 245 and 157 cases were reported from 25 States 
of the country, with the highest number of cases reported in Katsina, 
Zamfara and Kano States. In contrast, in 2018, a large diphtheria 
outbreak was reported, with 176 confirmed cases and 22 fatalities re-
ported mainly in four states: Adamawa, Bauchi, Borno, and Kano [3]. 
Similar to these contrasting reports on number of cases, the same pattern 
is observed in case fatality rates (CFR) reported by NCDC with signifi-
cant variations. In 2020 no case fatality was reported, while in 2021, 
only 5% CFR was reported. In 2023, WHO reported a case fatality rate of 
13% in Nigeria, which is high compared to the data from previous years 
[3]. 

The sharp contrast of CFRs indicates a possible underrepresentation 
of data in previous years, possibly due to political unrest, constrained 
resources for data collection, and COVID-19-associated disruption, 
among others. On the other hand, Nigeria’s primary age group trend 
from 2020 to 2023 was observed to be highest in children under 15 years 
of age, with the most affected age group being children between 5 and 
14 years [3]. Low vaccine coverage has pushed these vulnerable groups 
towards the risk of diphtheria-related morbidity and mortality. 
Accordingly, an efficient vaccine coverage program with trained 
healthcare staff could have prevented these vulnerable groups from 
diphtheria risk. Similarly, the availability of timely antitoxins and 
antimicrobial medications could have prevented most of the mortalities. 
Unfortunately, political unrest, constrained resources, poor healthcare 
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availability with clinicians having limited experience of managing the 
disease and underrepresentation of cases may have pushed these 
vulnerable groups towards this highly morbid and fatal consequence. 
Several studies have also reported that the resurgence and re-emergence 
of diphtheria is mainly due to significant variations in DPT3 immuni-
zation coverage across Nigerian states. An approximate suboptimal 
coverage of <20%–80% with an overall coverage of 56% indicates a 
huge gap in healthcare services leading to high diphtheria cases espe-
cially in children under-five years of age (https://immunizationdata.wh 
o.int/pages/coverage/dtp.html). The low vaccine coverage is also 
associated with social factors including a) lack of maternal education 
about DPT vaccine; b) misconceptions or suspicious beliefs including 
misinformation and mistrust in vaccines; c) perceived harm due to re-
ported adverse events following immunization; d) household 
decision-making dynamics with uneducated males lacking the aware-
ness and thus making it difficult for children to receive vaccinations; e) 
religious beliefs that hinder vaccine coverage; f) poor proximity to 
health facilities; g) shortage of healthcare workers enabling vaccine 
access; h) COVID-19 restrictions and lockdowns resulting in decreased 
vaccine uptake, and discontinuation of mobile vaccination campaigns 
that targeted hard-to-reach communities. Considering these factors, 
significant changes in the healthcare infrastructure, access and public 
awareness of vaccinations could be essential in managing this outbreak 
in Nigeria. 

As of 2023, a considerable outbreak is ongoing, and Nigeria is on the 
verge of a catastrophic disaster. Now is the time to make changes and 
allow the NCDC, Non-government organizations (NGOs) and govern-
ment healthcare systems to work together to prevent further outbreaks. 
The country is already under several public health emergencies, such as 
Lassa fever, cholera, mpox, meningitis, and the outbreak of diphtheria 
could add another layer of difficulty to this situation. On the other hand, 
a humanitarian emergency in the northeast of the country with political 
unrest has affected healthcare coverage with inadequate expenditure 
and funding for immunization programs, disease surveillance and 
response, leading to the limited supply of diphtheria antitoxin (DAT), 
and inadequate access to health care for the poverty-stricken. The 

situation in Nigeria is hazardous and could trigger an outbreak bigger 
than the country can handle. Therefore, future recommendations to 
control and manage this alarming situation in Nigeria include increasing 
funding for immunization programs; building the infrastructure for 
disease surveillance and response with efficient distribution of DAT to 
the affected states; increasing access to health care; educating with 
public awareness programs; increased monitoring of diphtheria sur-
veillance and response activities with Rapid Response Teams by NCDC; 
and, sensitization/training of clinical and surveillance officers. Between 
30 June and 31 August 2023, Nigeria recorded increased confirmed 
diphtheria cases. From 30 June to 31 August 2023, 5898 suspected cases 
were reported from 59 LGAs in 11 states nationwide. The majority 
(99.4%) of suspected cases were reported from Kano (1816), Katsina 
(234), Yobe (158), Bauchi (79), Kaduna (45) and Borno (33). 

It is imperative that with the implementation of these fundamental 
recommendations, the outbreaks can be managed for this easy-to-treat 
disease. Support from humanitarian groups and various limited- 
resource countries could mitigate this alarming situation and help 
vulnerable groups [4]. The WHO and NCDC should aim to work together 
to manage this simmering catastrophe that can end in disaster for this 
resource-constrained, politically unstable country and could push 
vulnerable children and young adults to the verge of a highly morbid 
and fatal disease that can be easily controlled through effective vacci-
nation and healthcare programs [5]. 
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Fig. 1. Distribution of Diphtheria cases by state in Nigeria from epidemiological week 19, 2022, to epidemiological week 14, 2023 (WHO) (https://www.who.int/e 
mergencies/disease-outbreak-news/item/2023-DON452). 
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