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Abstract 

Background: Diphtheria remains a re-emerging vaccine-preventable disease in Nigeria, contributing 

significantly to morbidity and mortality among children. Understanding the pattern and outcomes of 

diphtheria-related complications is essential for prevention and enhancing case management. 

Objective: To describe the pattern and outcomes of diphtheria-related complications among 

hospitalised children at the Federal Teaching Hospital, Birnin Kebbi, Nigeria. 

Methods: This descriptive, cross-sectional study analysed the data of 49 children diagnosed with 

diphtheria over 1 year. Information was collected using a structured proforma. Descriptive statistics and 

multinomial logistic regression analysis were used to assess associations between predictors and clinical 

outcomes. 

Results: Fifty-one per cent of the patients were aged 5–10 years. Airway obstruction was the most 

common complication (49%), followed by myocarditis (16.3%) and acute kidney injury (12.2%). The 

overall mortality rate was 36.7%, with the highest mortality rate observed among the under-five group 

(20.4%) and those with incomplete immunisation. There was a statistically significant association 

between age, immunisation status, and clinical outcomes (p < 0.05), with children under five and those 

with incomplete immunisation having significantly lower odds of recovery.  

Conclusion: Diphtheria continues to pose a significant threat to childhood survival in Birnin Kebbi, 

Nigeria, with incomplete immunisation and young age being major risk factors for poor clinical 

outcomes. Strengthening immunisation coverage and improving case management are crucial to 

reducing mortality and complications associated with diphtheria. 

Keywords: Acute Kidney Injury, Airway obstruction, Immunisation, Myocarditis, Vaccine-

Preventable-Diseases 

 

Introduction 

Diphtheria is an acute, potentially fatal, toxin-

mediated infectious disease caused by 

Corynebacterium diphtheriae. Despite being 

vaccine-preventable, it remains a significant 

public health challenge in many low- and middle-

income countries, particularly in sub-Saharan 

Africa, including Nigeria.¹,² The disease 

primarily affects children and it is associated with 

considerable morbidity and mortality, especially 

in settings with low immunisation coverage, 

delayed presentation to the hospital, and limited 

access to diphtheria antitoxin.³ Since late 2022, 
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diphtheria cases in the African Region have 

surged, likely due to disruptions in routine 

immunisation caused by the COVID-19 

pandemic and weakened health systems.  

 

Between the year 2000 and 2024, the World 

Health Organisation (WHO) recorded 75,789 

suspected cases, with the majority occurring 

during 2023–2024, when approximately 57,000 

suspected cases and 2,000 deaths were reported 

across several affected countries, including 

Nigeria, Guinea, and Niger. In 2025, eight 

African nations reported 17,491 suspected cases 

and 896 deaths, indicating widespread regional 

transmission. Nigeria emerged as a major 

epicentre, with Kano State reporting a record 

18,320 cases and a case fatality rate of 4.5%. The 

outbreak in Nigeria, alongside those in Guinea 

and Niger, highlighted the impact of low 

vaccination coverage and fragile healthcare 

systems. Other countries in West Africa and the 

Sahel, such as Chad and Mali, also experienced 

significant outbreaks of the disease. ³, ⁴ 

Globally, diphtheria has become rare in high-

income countries due to sustained vaccination 

coverage; however, outbreaks persist in parts of 

Africa and Asia. ⁵ In Nigeria, factors contributing 

to the menace include poor routine immunisation 

uptake, insecurity-related population 

displacement, vaccine hesitancy, weak health 

systems, and inadequate surveillance. ⁶ Reports 

from the Nigeria Centre for Disease Control 

indicate that children generally bear the greatest 

burden of infection and mortality. ⁵ 

 

Disease severity is largely determined by 

systemic dissemination of diphtheria toxin. Local 

airway obstruction from pseudomembrane 

formation may occur, while systemic toxicity can 

lead to life-threatening complications such as 

myocarditis, acute kidney injury, and peripheral 

neuropathy, which are major predictors of 

mortality. ⁵ Data on the pattern and outcomes of 

diphtheria-related complications in Nigeria 

remain limited, particularly in the northwestern 

region. ⁴, ⁵ This study, therefore, examined the 

pattern and outcomes of diphtheria-related 

complications among children hospitalised at the 

Federal Teaching Hospital, Birnin Kebbi. The 

findings may inform improved clinical 

management and public health interventions. ⁵,⁷ 

 

Methods  

Study area  

The study was conducted at the Federal Teaching 

Hospital, Birnin Kebbi, a tertiary healthcare 

institution in Birnin Kebbi, the capital of Kebbi 

State, northwest Nigeria. [8] Kebbi State spans a 

landmass of 36,985 km². It is bordered by the 

Republics of Niger and Benin, and the Nigerian 

states of Niger, Zamfara, and Sokoto. With a 

projected 2024 population of over 4.4 million, the 

State has a predominantly young demography 

and is home to various ethnic groups, including 

the Fulani and Hausa, predominantly, and others. 

The hospital is well-equipped with a capacity of 

over 300 beds and staffed by highly qualified 

healthcare professionals.8 

 

Study design 

This was a descriptive, retrospective, hospital-

based study.  

 

Study population 

The study population consisted of children aged 

1–15 years who were admitted to the paediatric 

wards of the Federal Teaching Hospital, Birnin 

Kebbi, with a diagnosis of diphtheria over one 

year (1 January to 31 December 2024). Cases of 

diphtheria were diagnosed clinically, based on a 

thorough throat examination which showed a 

thick, greyish-white, adherent pseudomembrane 

on the tonsils, pharynx, or larynx, with or without 

cervical lymphadenopathy described as a “bull 

neck”, dysphagia, hoarseness, or respiratory 

distress.  
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Both bacterial culture and PCR testing were 

performed to confirm the diagnosis. Diphtheria 

antitoxin (DAT) was administered where 

available; however, access was inconsistent 

during the study period due to supply limitations, 

and not all eligible patients received DAT. 

Intravenous (IV) Crystalline penicillin was 

administered to affected children, while close 

contacts received prophylactic oral erythromycin. 

Myocarditis was diagnosed using 

electrocardiography (ECG) and 

echocardiography. Continuous ECG monitoring 

was not used during the period of study due to 

financial constraints, and some patients were lost 

to follow-up. Airway obstructions were managed 

by an otorhinolaryngologist and an 

anesthesiologist according to standard protocols 

for the management of diphtheria-related 

complications.  

 

Inclusion and exclusion criteria 

Children aged 1–15 years with a clinical 

diagnosis of diphtheria, admitted to the Federal 

Teaching Hospital, Birnin Kebbi, during the 

study period with complete medical records, were 

included in the study. 

Children with incomplete clinical records, those 

referred after resolution of complications, and 

suspected diphtheria cases lacking adequate 

clinical documentation were excluded from the 

study. 

 

Ethical considerations  

The study protocol was approved by the Ethics 

and Research Committee of the Federal Teaching 

Hospital, Birnin Kebbi 

(FTH/BK/HP/045/P/517/VOL.IX/041). Given 

the retrospective nature of the study and the use 

of anonymised data, informed consent was 

waived, but patient confidentiality was strictly 

maintained, and data were de-identified before 

analysis.  

 

 

Sample size determination 

All eligible cases within the study period were 

recruited consecutively. A total of 49 children 

met the inclusion criteria, and their records were 

analysed, whereas 12 children had incomplete 

data and were excluded from the study. 

 

Data collection 

Data were extracted from patients’ medical 

records using a structured proforma. Information 

obtained included socio-demographic 

characteristics, immunisation status, clinical 

features, type of complications and clinical 

outcomes. 

Case definition and diagnostic criteria 

A case of diphtheria was defined as any child 

aged 1–15 years and hospitalized with a 

compatible clinical presentation (acute onset of 

sore throat, fever, or malaise, and a thick, greyish-

white adherent pseudomembrane on the tonsils, 

pharynx, or larynx, with or without cervical 

lymphadenopathy described as a “bull neck”, 

dysphagia, hoarseness, or respiratory distress), 

with or without laboratory confirmation.6 

Study variables 

Independent variables included age, sex, 

residence, and immunisation status (complete, 

incomplete - any child who did not receive all 

scheduled doses of diphtheria-containing vaccine 

as per the national immunisation schedule and 

unknown). 

The dependent variables included the types of 

complication, clinical outcome (recovered, died, 

or Signed Against Medical Advice {SAMA}) 

 

Data analysis 

Data were entered and analysed using IBM SPSS 

version 25 software. Descriptive statistics were 

used to summarise variables like age group and 

sex, while the Chi-Square test was used to assess 

associations between categorical variables. 

Statistical significance was set at p < 0.05. A 

multinominal logistic regression analysis was 

done to determine the association between each 



Falaye Adejoke M, et al 

©Niger J Paediatr. Volume 53, Issue No. 2, 2026__________________________________________146 

independent variable of significance and clinical 

outcome. 

 

Results  

Socio-demographic characteristics 

A total of 49 children were studied. The age range 

was 1–15 years. Children aged 5–10 years 

constituted the largest group (25; 51.0%), 

followed by those under five years (13; 23.6%). 

There were 27 (55.1%) females in the population 

studied.  

 

 

 

Table I: Age distribution 

Age group    Frequency   Percentage 

< 5 years            13 26.5 

5–10 years       25 51.0 

> 10 years       11 22.5 

Total        49 100.0 

 

More than half of the patients (26; 53.1%) were 

resident in the rural areas. 

 

Immunization Status 

Nineteen (38.8%) of the children were fully 

immunised, while 26 (53.1%) had incomplete 

immunisation and 4 (8.1%) were not immunised, 

as shown in Figure 1.  

 

   
Figure 1: Immunisation status according to sex 

 

Pattern of diphtheria complications among 

different age groups 

Airway obstruction was the most common 

complication (24; 49%), followed by myocarditis 

(8; 16.3%), Acute Kidney Injury (AKI) and 

pneumonia (6; 12.2%) and neurologic 

complications (5; 10.3%) as shown in Table II 

below.

 

 

Table II: Frequency of complications and associated mortalities across the different age groups 

Complications <5yrs 5-10 years >10years Total  

Airway Obstruction 12 (6) 9 (2) 3 (0) 24 (8) 

Acute Kidney Injury 1 (1) 4 (3) 1 (0) 6 (4) 

Pneumonia 1 (1) 3 (1) 2 (1) 6 (3) 

Myocarditis 2 (1) 4 (1) 2 (0) 8 (2) 

Neuropathy 3 (1) 1 (0) 1 (0) 5 (1) 

Total 19 (10) 21 (7) 9 (1) 49 (18) 

Figures in parentheses are the number of deaths in the respective group 
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In the <5 years age group, airway obstruction was 

the most prevalent complication with the highest 

number of deaths while acute kidney injury 

recorded the highest number of deaths in the 5-10 

years group. The only death in the >10 years 

group had pneumonia, as shown in Table II. 

 

Clinical outcomes  

The clinical outcomes included full recovery in 

51.0%, death in 36.7% and premature voluntary 

discharge (signing against medical advice) in 

12.2%. High mortality was associated with the <5 

years group, incomplete immunisation status, 

non-administration of DAT and presence of 

airway obstruction. In the latter, only 12.5% had 

the required interventions done (two had 

tracheostomy, and one had endotracheal 

intubation) as shown in Table III.

 

Table III: Relationship between clinical outcomes and selected characteristics of the subjects 

Age group Recovery Death SAMA Statistics 

< 5yrs 3 (6.1) 10 (20.4) 0 (0.0)  

5-10yrs 14 (28.6) 7 (14.3) 4 (8.2) ꭓ2 = 13.85 

>10yrs 8 (16.3) 1 (2.0) 2 (4.1) p = 0.0078 

Total 25 (51.0) 18 (36.7) 6 (12.3)  

Sex     

Male 11 (22.5) 8 (16.3) 3 (6.1) ꭓ2 = 0.073 

Female 14 (28.5) 10 (20.4) 3 (6.1) p = 0.964 

Total 25 (51.0) 18 (36.7) 6 (12.3)  

Immunization 

status 

    

Complete 18 (36.8) 1 (2.0) 1 (2.0) ꭓ2 = 23.04 

Incomplete 5 (10.2) 16 (32.7) 4 (8.2) p = 0.000124 

Zero 2 (4.1) 1 (2.0) 1 (2.0)  

Total 25 (51.0) 18 (36.7) 6 (12.2)  

DAT 

administration 

    

Yes 13 (26.5) 4 (8.2) 1 (2.0) ꭓ2 = 5.18 

No 12 (24.5) 14 (28.5) 5 (10.2) p = 0.075 

Total 25 (51.0) 18 (36.7) 6 (12.2)  

Complications     

Airway 

obstruction 

15 (30.6) 8 (16.3) 1 (2.0) ꭓ2 = 7.74 

Acute Kidney 

Injury 

1 (2.0) 4 (8.2) 1 (2.0) p = 0.459 

Pneumonia 2 (4.1) 3 (6.1) 1 (2.0)  

Myocarditis 4 (8.2) 2 (4.1) 2 (4.1)  

Neuropathy 3 (6.1) 1 (2.0) 1 (2.0)  

Total 25 (51.0) 18 (36.7) 6 (12.3)  

SAMA – Signed Against Medical Advice (Premature voluntary discharge) 

 

There were statistically significant associations 

between age, immunisation status and outcome (p 

< 0.05), with under-five children having the 

highest mortality. On the other hand, no 

statistically significant association was observed 
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between sex, DAT administration, pattern of 

complication and clinical outcomes (p > 0.05). 

 

Table IV: Multinomial logistic regression showing associations between independent variables and clinical 

outcome 

Predictor /  

Comparison (vs reference) 

OR (95 % CI) for 

Recovery vs Death 

p-value OR (95 % CI) for 

SAMA vs Death 

p-value 

Age: <5 yrs vs >10 yrs 0.04 (0.003–0.43) 0.009 0.03 (0.001–0.93) 0.046 

Age: 5–10 yrs vs >10 yrs 0.25 (0.03–2.42) 0.23 0.29 (0.02–4.24) 0.36 

Immunization: incomplete 

vs complete 

0.02 (0.002–0.17) <0.001 0.25 (0.01–4.92) 0.36 

Immunisation: zero vs complete 0.11 (0.005–2.55) 0.17 1.00 (0.02–50.4) 1.00 

DAT: no vs yes) 0.26 (0.07–1.03) 0.055 1.43 (0.13–15.97) 0.77 

 

Age and immunisation status were strong 

predictors of outcomes, with children under five 

years old having significantly lower odds of 

recovery compared with older age groups. 

Immunisation status was strongly protective, as 

children with incomplete vaccinations had a 

lower chance of recovery than fully immunised 

children. The administration of DAT suggested a 

borderline-significance protective effect, as 

children who did not receive DAT had lower 

recovery odds, whereas the association with 

premature discharge (SAMA) was not 

significant.  

 

Discussion  

This study highlights the continued burden of 

diphtheria and its complications among children 

in north-western Nigeria. The predominance of 

cases among children aged 5–10 years is 

consistent with findings from recent Nigerian 

studies, suggesting waning immunity or 

incomplete booster doses among school-aged 

children.9 Similar age distributions have been 

reported during outbreaks of diphtheria in Kano, 

Katsina, and Yobe States of northern Nigeria, 

between 2021 and 2024. 7,9 

 

The slightly higher proportion of females 

observed in this study contrasts with some 

Nigerian studies reporting male predominance, 7, 

9 but aligns with reports from parts of sub-Saharan 

Africa where no clear sex difference has been 

established.10 The absence of a significant 

association between sex and outcome further 

supports the view that biological sex does not 

substantially influence diphtheria prognosis. 7,9 

More than half of the children were from rural 

areas, underscoring persistent rural-urban 

disparities in immunisation coverage and access 

to healthcare. Studies from northern Nigeria and 

Ethiopia have similarly documented higher 

diphtheria burden in rural communities, 

attributed to limited primary healthcare services 

and poor vaccine uptake. 9,13 - 15 

Incomplete immunisation was a major finding in 

this study, with over half of the children 

hospitalised with diphtheria lacking full 

vaccination. This aligns with recent Nigerian 

reports indicating declining routine immunisation 

coverage, particularly in conflict-affected and 

underserved areas. Inadequate immunisation has 

been consistently associated with severe disease 

and complications. 5,12,13 

 

The present study also observed that airway 

obstruction was the predominant complication 

among children with diphtheria, particularly in 

the youngest patients. This pattern likely reflects 

delayed presentation to the hospital and extensive 

pseudomembrane formation in the throat, leading 

to rapid upper-airway compromise. The high 

number of deaths associated with airway 
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obstruction underscores its role as an immediate 

life-threatening complication. Interestingly, this 

pattern differs from larger northwest Nigerian 

cohorts, where cardiac complications and 

neuropathy were more common. 10,12,15 The 

difference may stem from the Birnin Kebbi 

cohort capturing children with more advanced 

local disease, whereas larger cohorts may have 

included patients who survived the early 

obstructive phase and subsequently manifested 

toxin-mediated cardiac and neurological 

problems. Although 40% of the subjects were 

eligible for surgical intervention for acute 

respiratory obstruction, only 6% received it. This 

was due to some patients passing away before the 

procedure could be performed, while others were 

unable to afford the surgery due to financial 

constraints.  

 

Systemic complications - myocarditis, 

neuropathy and acute kidney injury - were less 

frequent compared with airway obstruction but 

carried a significantly higher risk of mortality. 

The few cases of acute kidney injury were 

associated with the highest crude fatality, echoing 

findings from other Nigerian studies that link 

renal dysfunction to increased odds of death and 

highlight elevated creatinine as an independent 

predictor of mortality. These results support 

routine cardiac, neurologic and renal monitoring 

for all hospitalised children with diphtheria, even 

when airway symptoms predominate. 5 - 7,14,15 

 

The lack of an association between DAT 

administration and outcome should be interpreted 

with caution. In addition to late presentation and 

small sample size, DAT administration in this 

cohort was influenced by intermittent availability 

in the hospital, introducing potential selection 

bias. Consequently, the observed effect may not 

reflect its true therapeutic benefits. WHO 

recommends early DAT administration in 

suspected cases of diphtheria because delayed 

neutralisation of circulating toxin reduces the 

effectiveness of the antitoxin. The present study, 

therefore, reflects operational realities, including 

ongoing shortages of DAT in many African 

countries, rather than evidence against its value. 
4,9,14 

 

The overall case-fatality rate of 36.7 %, though 

high, is lower than rates recorded during some 

Nigerian outbreaks. Mortality was closely tied to 

younger age and incomplete immunisation status, 

indicating that host vulnerability and lack of 

immunity are major determinants of survival, 

while sex had no prognostic relevance. 5 – 7 The 

proportion of children discharged against medical 

advice may reflect socioeconomic challenges, 

health beliefs, and financial constraints, which 

remain significant barriers to optimal care in 

many Nigerian settings. 5,7,9,14 

 

Limitation 

The hospital-based design and small sample size 

limit generalizability. The limited and 

inconsistent availability of diphtheria antitoxin 

during the study period may have impacted 

treatment allocation and outcomes, potentially 

introducing bias in the evaluation of its 

effectiveness 

 

Conclusion 

The study highlights that diphtheria continues to 

pose a severe threat in north-western Nigeria, 

with school-aged children most affected. Still, 

mortality is highest among younger patients and 

those lacking complete vaccination. Airway 

obstruction predominates as the most fatal 

complication, while toxin-mediated issues such 

as myocarditis, neuropathy and acute kidney 

injury are less common but are still associated 

with deaths. Given an overall high case-fatality 

rate, there is a need for widespread vaccination, 

early recognition in peripheral clinics and prompt 

supportive care to avert further deaths. 
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