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Abstract

Diphtheria is a highly contagious bacterial infection that primarily affects the throat and upper airways. Before the
introduction of vaccines, there were many case and fatalities from diphtheria. During the 1920s, over 150,000 case of
diphtheria with an average of 14,000 deaths reported each year in the United States of America. Ever since the diphtheria
toxoid vaccine has been made available in the 1940s, there have been a massive decline in diphtheria morbidities and
mortalities in developed countries as compared to developing and underdeveloped countries. The socioeconomic status
of Nigeria could have contributed to the recent Outbreak of diphtheria. As a country, Nigeria has struggled to have a
functioning Economy system but still no solution despite efforts from the government. For instance, the recent outbreak
has been linked to low vaccine coverage especially in rural communities in the country. Poor access to healthcare has also
played a role on the basis of insecurity and inadequate functioning health infrastructures. There is little or no awareness,
conferences, workshops concerning the importance of vaccination all because of shortage of health workers in the country.
Most of these factors above, have leads us to experiencing symptoms of diphtheria such as sore throat, low-grade fever,
and weakness, and progress to include a thick gray coating on the throat and difficulty breathing recently. Diphtheria can
be prevented if vaccination is done as scheduled by the WHO (World Health Organisation and NPI (National programme
for immunization). Thereby, treatment and potential complications such as heart and nerve damage, and in severe
cases, can be avoided. Outbreaks of diphtheria were also reported in Nigeria in the early 1990s, and again in 2011, 2017
and 2018 respectively. To prevent future outbreaks, low vaccine coverage and socioeconomic status must be tackled
effectively by the Nigerian Government.
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1. Introduction diphtheria control. As part of national immunization pro-

The contagious disease diphtheria may be prevented through
vaccination and once spread widely throughout the world. In
many nations, especially affluent nations, the prevalence of
diphtheria has significantly decreased as a result of the ex-
tensive use of vaccinations. Notwithstanding, diphtheria still
poses a threat to public health in some regions of the world,
particularly in those countries with poor vaccination rates or
inadequate healthcare infrastructures.

Although diphtheria can affect anyone, it tends to be more
serious in small children and elderly people. In populous ar-
eas like schools and densely populated housing, the disease
can spread through intimate contact with an infected person
or contaminated materials [1].

High levels of vaccine coverage, as well as rapid identifica-
tion and treatment of patients, are necessary for effective

grams, the World Health Organization (WHO advises routine
vaccination with the diphtheria, tetanus, and pertussis (DTP
vaccine. The group also offers recommendations for contain-
ing outbreaks and halting the disease’s spread [2].

Nigeria has lower diphtheria Immuniztion coverage com-
pared to many high-income countries but higher than some
other low- and middle-income countries. The exact coverage
rate varies by region and demographic locations. Neverthe-
less, Nigeria has being making progress in increasing access
to immunization services. However, WHO recommends at
least 95-96% coverage for full protection against diphthe-
ria. Nigerian’s socioeconomic crisis, including poverty, poor
sanitation, and limited access to healthcare, has contribute
to the spread of diphtheria by compromising the health and
immunity of the population [3, 4].
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These outbreaks were largely caused by low vaccination
coverage and poor access to healthcare in affected areas.
Ever since The World Health Organization (WHO has been
working with the Nigerian government and other partners
to improve access to diphtheria vaccinations and to control
and prevent future outbreaks of the disease. On the 20th Jan-
uary 2023 till date, 138 cases were reported by the national

center for disease control, NCDC Nigeria. In Kano State 100
case, 32 deaths; In Yobe state 17 cases, 3 deaths; Lagos state
5 cases, no deaths and Osun state a case with no death [5].

Diphtheria cases reported in Nigerian states as far December
2022 till February 2023.

Table 1: Shows States Affected By the Outbreak, Number of Case and Fatalities.

which 98 case of diphtheria was reported with 21% death in

STATES NUMBER OF CASES NUMBER OF FATALITIES
KANO 100 32
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Figure 1: Map of Nigeria Showing the States Affected By the
Outbreak

Aetiology

Diphtheria is a gram positive, encapsulated, non-acid fast
bacteria with tendency to club at one end or both. On Elec-
tron microscope it is approximately 3-6 x 0.6-0.8 Nanome-
tre in size. It was first described as a distinct disease in the
early 19th century by French physician Pierre Bretonneau
and first successfully cultured in 1883 by German physician
Friedrich Loffler [6, 7].

In 1885, O'Dywer tubes for laryngeal intubation in patients
with laryngeal obstruction was introduced by Joseph P.O
Dywer. It later replaced tracheotomy as a method used in
emergency diphtheria intubation. In the 1920s, there were
approximately 100,000 -200,000 diphtheria cases per year
causing over 13,000 fatalities per year in the United States.
In 1926, the Addition of Aluminium Salts by Alexander
Thomas Gleeny to the diphtheria toxoid increased its effec-
tiveness. In 1974, The World Health Organisation incorpo-
rated the diphtheria toxoid vaccine in their program for im-
munzation. Outbreak of cutaneous diphtheria was reported
in Seattle, Washington, United States of America in 1975. In
1994, 39,703 cases of diphtheria were reported in Russian
Federation. In 2006, 22 cases of Diphtheria were reported
with 5 fatalities [8].

kimba village, Miringa, Biu local government area of Borno
state, Nigeria. Recently 138 confirmed cases were reported
with 38 fatalities on the 20th January 2023 [5-10].

Mode of Transmission

Typically, ddiphtheria can spread from one individual to
another via generated respiratory droplets from coughs or
sneezes of an infected person [11].

It can occur from skin lesions that are infected with diphthe-
ria or from contaminated discharges that come from the le-
sions, although not usually common. In some situations, con-
taminated Objects or surfaces that have come into contact
with an infected person’s secretions can indirectly spread
the disease, if the Organism remains viable. Those who have
received the diphtheria vaccine have a lower risk of contract-
ing the illness and transmitting it to others if they do get in-
fected [12].

Signs and Symptoms

The symptoms of diphtheria can be mild, Moderate or severe
and typically appear 2 to 5 days after exposure to the bacte-
rium. The following are typical respiratory diphtheria signs
and symptoms

. Sore throat: This is often the initial sign of diphthe-
ria and may come with a slight fever and hoarseness.
. Grayish or whitish patches in the throat: A thick,

sticky membrane makes up these gray or white patches
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in the throat, which can make it challenging to swallow or
breathe.

. Swollen glands: The neck’s glands may swell, be-
come sensitive, and even enlarge.

. Difficult Breathing: Diphtheria can make it difficult
to breathe if the throat membrane thickens excessively.

. Muscle weakness: Diphtheria can lead to weakness
and weariness, especially in severe cases.

. Nausea and vomiting: Diphtheria patients occasion-
ally experience nausea and vomiting [13, 14].

. Cutaneous Diphtheria infection is usually commin-

gled in country with low hygiene status. Signs and symptoms
include:

. Areas of upper and lower limbs with pus filled
blisters.
. Red sores skin with large ulcer located centrally
[14].
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Figure 2: Types of Diphtheria

Complications

Diphtheria Toxin are responsible for these complications.
When absorbed, toxins affect distant vital organs distant
from the site of infection. Diphtheria can cause serious and
potentially life-threatening complications if left untreated.
The most common complications of the disease, includes
myocarditis, Peripheral Neuropathy and kidney related
symptoms including death [15-19].

Myocarditis which can lead to heart failure, irregular heart-
beats and other heart disease conditions can present early
or weeks later as the illness progress. Peripheral Neuropathy
often involves motor nerves resulting to weakness, difficulty
swallowing, and breathing difficulties which usually resolves
completely.

Kidney related symptoms may present as proteinuria, he-
maturia and reduced kidney function. Other complications
include Pneumonia, septicemia, otitis media and Airways ob-
struction particularly in infants. Antibiotics should be used
as a prompt treatment in the preventing Diphtheria com-
plications. Therefore, in order to ensure timely and efficient
management, it is crucial to seek medical attention if you
suspect diphtheria. Vaccination is also a crucial strategy in
preventing diphtheria and its complications [9-20].

Examination and Testing

Diagnosing Respiratory Diphtheria is made by clinical pre-
sentation because it's essential to commence management
immediately. On the other hand, cutaneous diphtheria may
not be clinically confirmed but through laboratory testing.
The confirmation test includes culture to identify the bacte-
rial species. These species can be distinguished by culture
on selective media containing tellurite. Diphtheria toxin Pro-
duction by the bacteria is confirmed by Elek test.

In a case of presumed C. diphtheria and culture was negative
or no response to Antibiotic therapy, A positive polymerase
chain reaction (PCR for the tox gene of C. diphtheria and
isolation of the organisms from close contact via culture of
specimen will support our presumed diagnosis [9-21].

Prophylaxis

In comparison to the global average, Nigeria has lower im-
munization coverage. The average immunization rate in Ni-
geria is roughly 37%, which is lower than the 85% global
average. Nevertheless, the nation has been making an effort
to increase vaccination rates through a number of programs,
such as expanding vaccine access and enhancing routine im-
munization services [22].

Figure 3: Shows National Immunization Coverage Survey in
Nigeria from 2016 -2017.
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Vaccination is the gold standard for the prevention of Diph-
theria. In Nigeria, 3 doses of Pentavalent vaccine (containing
diphtheria toxoid are given in the first year of life usually at
the 6th, 10th and 14th weeks. It is imperative parent ensure
that their children are properly vaccinated. Health workers
should be on the outlook for any signs and symptoms of the
disease. However, Health workers with high level of expo-
sure to the diphtheria should also get vaccinated [23].

Table 2: Shows the Vaccine schedule of Diphtheria Toxoid
vaccine in the first Year of life in Nigeria.[23]

VACCINES SCHEDULES

Diphtheria,Pertussis and Tetanus I 6th weeks
Diphtheria,Pertussis and Tetanus II 10th weeks
Diphtheria,Pertussis and Tetanus III 14th weeks

Medical Management

Organisms producing toxins has been taking advantage of
by humans in biological warfare and one of them is diph-
theria. In the 1980s, The Soviet Union was suspected of hav-
ing developed a biological weapons program that included
Anthrax, botulinum toxin, Tularemia, Small pox, Plague and
diphtheria as a potential agent. It’s crucial to remember that
using biological weapons is forbidden by international law
and is regarded as a war crime. The use of diphtheria has
made many governments in the world store up Diphtheria
vaccines, Diphtheria Antitoxin and Antibiotics in the event of
any occurrence [24].

Diphtheria Antitoxin are derived from horses (horses’ anti-
bodies that have been challenged with diphtheria toxin). The
antitoxin does not neutralised toxin that is already tissue
bound but circulating toxin. Hence, any delay in its adminis-
tration risks death. Diphtheria antitoxin is not administered
in the case of non- respiratory form of diphtheria and also
not used in prophylaxis with diphtheria patient’s contact.
In a suspected case of diphtheria, a person should urgently
receive diphtheria antitoxin and antibiotics while awaiting
confirmatory diagnosis. Antibiotics such as Erythromycin
(injection or orally), procaine Penicillin G, and Metronida-
zole can be administered [25, 26].

2. Conclusion

This re-emergence of diphtheria should set out as a warn-
ing of how potentially the DPT epidemic in Nigerian popula-
tions is, which is accompanied by inadequate or interrupted
routine immunization facilities. This can however, be tackle
or prevent the disease re-occurrence, via intensive vaccine
awareness and epidemiological metrics, as done in most de-
veloped countries that were previously affected by the dis-
ease (DPT). Furthermore, the Nigerian government should
also be reminded that diphtheria may still have a great neg-
ative impact on overall community’s health and sustainable
growth if left neglected. Additionally, creation of proper/
functioning healthcare system, possible solution to insecu-
rity, improve a strong or reliable partnership with national
and international health organizations, organising more
conferences, workshops and vaccine awareness programs
will surely serve as a first step forward in preventing a forth-

coming DPT resurgence. However, progress is being made
in controlling diphtheria but sustainable vaccination efforts
are necessary to put an end to future outbreaks and maintain
progress against the disease.

References

1. World Health Organization. (2018). Weekly Bulletin on
Outbreak and other Emergencies: Week 27: 30 June-06
July 2018.

2. World Health Organisation country co-operation strate-
gy at a glance- global health observation 2017-who.int/
gho/data/node.cco

3. National immunization coverage survey (NCIS www.
jhsph.edu/ivac/wp-content/uploads/2018/04 /Nigeria
- NICIS

4. Eze, P, Aniebo, C. L., Agu, U. ], Aguy, S. A, Acharya, Y. et al
(2022). Validity of maternal recall for estimating child-
hood vaccination coverage-Evidence from Nigeria. Vac-
cine, 40(1), 28-36.

5. NCDC-Nigeria Centre for Disease control and preven-
tion-Diphtheria Health Advisory for health care workers
amidst outbreak in Nigeria- 23 January 2023-www.ncdc.
gov.ng/news/4361

6. Diphtheria”. Online Etymology Dictionary. Archived from
the original on 13 January 2013. Retrieved 29 November
2012.

7. Bretonneau, P. F. (2018). Bretonneau. Correspondance
d’'un médecin-Tome 2: Une carriére entre observations,
interrogations et réflexions (1820-1840. Presses univer-
sitaires Frangois-Rabelais.

8. Drmd.Mohsin Shah, Dr Ansan Abdullah, Dr. Rahma-
ni Shahada Parveen et al. Diphtheria and Unani Treat-
ment: A Review- Journal of Innovative Research (JETIR
2021-]JETIR February 2021, vol 8, issue 2; www.jetir.org
(ISSN-2349-5162)

9. Wodj, A. P, Hamborsky, ]., Morelli, V., Schillie, S. (2021).
Epidemiology and prevention of vaccine-preventable
diseases (pp. 275-286). E. Hall (Ed.). US Department of
Health and Human Services, Centers for Disease Control
and Prevention.

10. Besa, NC,, Coldiron, ME., Bakri, A., Raji, A., Nsuami, M]., et
al. diphtheria outbreak with high mortality in northeast-
ern Nigeria Epidemiol Infect.2014

11. Bampoe, V.D.,Boswell, H.C,, Yu, Y. C.,, Acosta, A. M. (2022).
A Review of Adverse Events From the Use of Diphtheria
Antitoxin (DAT in the United States, 2004-2019. Clinical
Infectious Diseases, 74(11), 2082-2083.

12. Rau, ], Eisenberg, T, Peters, M., Berger, A., Kutzer, P,
et al (2019). Reliable differentiation of a non-toxigenic
tox gene-bearing Corynebacterium ulcerans variant fre-
quently isolated from game animals using MALDI-TOF
MS. Veterinary microbiology, 237, 108399.

13. National health service -Diphtheria Symptoms-NHS
Choices, archived from the Original on 28 June 2015, Re-
trieved 28 June 2015

14. Nasih, O., Madekwe, R. S. K. C. C., Madekwe, C. C., Gupta,
S. (2022). A Short Review on Monkey Pox Disease. Neu-
roQuantology, 20(9), 1524.

15. Daniel Todd, M.D Facs, Rhinoplasty sinus allergy, certi-
fied in otorhinolaryngology; Midwest sinus and allergy;

Volume - 2 Issue - 1

Ciatation: Karama, R. S., Kama, J., Nasih, O., Prithvi, J., (2024). Diphtheria Outbreak Triggered by Low Vaccine Coverage and Socioeconomic Status In 2023: Nige- Page 4 of 5

ria. Journal of Epidemiology and Public Health, 2(1), 1-5.



Journal of Epidemiology and Public Health

16.

17.

18.

19.

20.

21.

April 12 2014; www.midwestsinus.com/diptheria/- im-
ages.

Dr.md.Mohsin Shah, Dr Ansan Abdullah, Dr. Rahma-
ni Shahada Parveen et al. Diphtheria and Unani Treat-
ment: A Review- Journal of Innovative Research (JETIR
2021-]JETIR February 2021, vol 8, issue 2; www.jetir.org
(ISSN-2349-5162)

Kin, F. S.,, Azman, M, Yi, B. Q,, Jeing, Y. D. (2019). Stran-
gling angel of children-diphtheria: A case series of air-
way management and disease progress in diphtheria.
International Journal of Pediatric Otorhinolaryngology
Case Reports, 25, 100671.

James, William D.; Berger, Timothy G.; et al. (2006). An-
drews’ Disease of the skin: clinical Dermatology. Saun-
ders Elsevier. ISBN 0-7216-2921-0

Shpachynskyi, 0., Didkovskiy, V., Kopchak, A. (2020). Ra-
diological changes in maxillary sinus morphology after
lateral sinus floor augmentation.

Karama, R. S., Simon, N. H., Chatterjee, A., Aswasthi, S,
Akinola, A, et al (2022). Effectiveness of video-based
teaching program to assess the knowledge of young
mothers in identifying developmental milestones in Del-
hi NCR, India. International Journal of Health Sciences,
6,12194-12204.

Kimes, K., Kasule, S., Stockamp, N., Thompson I1], G., Fish-
er, F, et al (2020, February). Pulmonary coccidioidomy-
cosis. In Seminars in Respiratory and Critical Care Medi-

22.

23.

24.

25.

26.

Copyright © Rahama Sanusi Karama

cine (Vol. 41, No. 01, pp. 042-052). 333 Seventh Avenue,
New York, NY 10001, USA.: Thieme Medical Publishers.

National immunization coverage survey (NCIS www.
jhsph.edu/ivac/wp-content/uploads/2018/04 /Nigeria
- NICIS

Akinola, A, Karama, R, Rajput, M. (2022). Awareness
of natural breastfeeding milk among mothers and the
importance of colostrum within the first hour of birth
in India. International Journal Of Community Medicine
And Public Health, 9(7), 2992-2997.

Clark DP, Pazdernik NJ]. Biological Warfare: In-
fectious Disease and Bioterrorism; Biotechnolo-
gy;2016:687719;d0i:10.1016/B978-0-12-385015-
7.00022-b;2015-Jul-0198 www.ncbi.nlm.nih.gov/pmc/
articles/PMC7150198/

Liang, J. L., Tiwari, T, Moro, P, Messonnier, N. E., Rein-
gold, A, et al (2018). Prevention of pertussis, tetanus,
and diphtheria with vaccines in the United States: rec-
ommendations of the Advisory Committee on Immuni-
zation Practices (ACIP). MMWR Recommendations and
Reports, 67(2), 1.

Corsaro, L., Frazzetto, E., Bertino, E., Bellia, M., Bertino,
G., et al. (2020). Hepatitis C virus infection in children
and pregnant women: an updated review of the litera-
ture on screening and treatments. American Journal of
Perinatology Reports, 10(01), e121-e127.

Volume - 2 Issue - 1

Ciatation: Karama, R. S., Kama, J., Nasih, O., Prithvi, J., (2024). Diphtheria Outbreak Triggered by Low Vaccine Coverage and Socioeconomic Status In 2023: Nige- Page 5 of 5

ria. Journal of Epidemiology and Public Health, 2(1), 1-5.



