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Diphtheria is a serious bacterial infection most often caused by Corynebacterium diphtheriae [1]. It spreads 
into the mucous membranes of the throat, producing a diphtheria toxin, a bacterial exotoxin that kills 
cells by preventing protein synthesis [2]. The toxin impairs the lining of the throat and creates a false 

membrane, a typical feature of throat-, nose-, and tonsils-related diphtheria [2]. Occasionally, toxic strains of 
C. ulcerans and C. pseudotuberculosis also cause diphtheria [1]. Typically, bacterial culture followed by tests for 
detecting enzymes and toxins validates the clinical diagnosis after isolating and identifying the accountable 
Corynebacterium diphtheriae [3].

SIGNS AND SYMPTOMS OF DIPHTHERIA
The disease's distinctive signs and symptoms normally show up two to five days after infection [2], the most 
typical being hoarseness, a sore throat, and a thick, grey membrane covering the tonsils and throat. Addition-

ally, rapid or difficult breathing and enlarged lymph nodes in the neck may develop 
[1]. In severe cases, after circulating in the blood or lymphatic system, the diphthe-
ria toxin can invade outlying organs, potentially leading to nerve damage, renal fail-
ure, and inflammation of the heart myocardium in its later stages, especially in young 
children, where it can be fatal even with treatment [3]. However, some individuals 
who contract diphtheria-causing germs only develop a mild illness or none at all [2]. 
In most cases, diphtheria affects the nose and throat mucous membranes. It can also 

impact the skin, producing discomfort, redness, and swelling in cases of bacterial skin infections, and gray 
membrane-covered ulcers [2]. People who have poor hygiene and live in cramped quarters are typically more 
susceptible to the disease, which is usually transmitted through airborne means, and more rarely via touch, an 
organism’s liquids, or contact with an infected wound (Figure 1) [2].

PREVALENCE AND OUTBREAKS IN DEVELOPING COUNTRIES
Diphtheria is relatively rare in the USA and other devel-
oped countries due to immunisation programs and is more 
prevalent in those with inadequate medical services or im-
munisation alternatives (such as homoeopathic remedies) 
[2]. Despite the availability of effective vaccines, diphtheria 
could reappear in nations with unmaintained recommended 
immunisation regimens and rising numbers of adults at risk 
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of infection; for example, many countries in Asia and Africa still have many outbreaks and cases annually [1]. 
Recent outbreaks linked to displaced populations and infrastructure issues highlight the ongoing dangers of 
diphtheria, such as the November 2017 outbreak among Rohingya refugees in the Kutupalong camp in Ban-
gladesh, where 8740 cases and 45 fatalities have been recorded by June 2019 [4]. The Bangladesh outbreak 
was preceded by others in Venezuela (1904 suspected cases, 164 fatalities), Yemen (1907 suspected cases, 98 
fatalities), and Haiti (808 probable cases, 107 fatalities) [4]. In the 1990s, a decade-long outbreak in Eastern 
Europe that resulted in 157 000 cases and 5000 fatalities grew into a global epidemic [4].

VACCINATION CHALLENGES IN DEVELOPING COUNTRIES
Diphtheria was a common disease in young children before the development of antibiotics [5]. Today, a vac-
cine makes the illness not only treatable, but also preventable. Immunisation against tetanus, pertussis, and 
diphtheria is frequently done through one vaccination; its most recent iteration, referred to as the diphtheria, 
tetanus, and pertussis (DTaP) vaccine, is often advised by doctors in the USA for infants [5]. Children under 
the age of seven can get vaccinated against the disease with these vaccines, which are commonly available as 
Daptacel, Quadracel, and Vaxelis. They can also be given diphtheria (DT) vaccines, which only fight against 
diphtheria and tetanus [6]. Another iteration is the tetanus, diphtheria, and pertussis (Tdap) vaccine (Adacel, 
Boostrix) for adults and older adolescents [5], which is also advised during pregnancy [6]. However, adults, 
like children, can also be given tetanus and diphtheria (Td) vaccines, as they do not get whooping cough as 
frequently as infants do [6]. The vaccination of children in Pakistan, however, has always been a challenge, as 
approximately three million children annually are denied access to basic immunisation [7]. The proportion of 
vaccination coverage varies significantly among various provinces [7]. Common causes of partial or non-im-
munisation of children include a lack of knowledge, fear of potential side effects, a lack of vaccines or vaccine 
providers, and a lack of communication between health care professionals and primary caregivers [8]. This 
causes a subsequent knowledge gap about follow-up vaccines and their significance.

Figure 1. Summary of diphtheria.
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RECENT OUTBREAK IN PAKISTAN AND THE WAY FORWARD
Since 2016, there has been a steady rise in the number of cases of diphtheria recorded worldwide, which dou-
bled from an average of 8105 cases between 1997 and 2017 to 16 651 in 2018 [9]. Based on recent reports, 
the National Institutes of Health (NIH) has issued an alert regarding a potential diphtheria outbreak in Paki-

stan [10] due to the rising number of cases in the winter 
months from November 2022 to February 2023 [10]. As of 
February 2023, about 26 cases of diphtheria were reported, 
with the warning of a need to suppress the spread of the 
bacterial infection [10]. However, as highlighted by Siddiqi 
et al. [11], there is low coverage, awareness, and knowl-
edge of the third dose of the diphtheria-pertussis-tetanus 
vaccine (DPT3) in Pakistan. Moreover, On 27 September 
2022, the southern Pakistani state of Sindh recorded 10 
diphtheria deaths in the last two months; the true death 
toll may be five times greater, yet even these official num-
bers are a cause for concern [12]. Consequently, health au-
thorities are in fear and anticipation of a more widespread 
and deadly wave of diphtheria if sufficient precautionary 
measures are not taken [12].

To contain outbreaks, Pakistan requires more diphtheria-
pertussis-tetanus (DPT) booster vaccines in its Expanded 
program on immunization (EPI) program along with high-
er rates of routine childhood immunisation, a task made 
difficult by the large immunisation coverage area [12]. 
Diphtheria cases are common in Pakistan, but because gen-

eral practitioners lack the necessary training and experience, they are only occasionally referred to specialised 
hospitals before they have reached an irreversible stage, where even an antitoxin proves ineffective [12]. Paki-
stan must develop a comprehensive immunisation program covering every area in every province if it wants 
to entirely eradicate this illness and stop any subsequent outbreaks. To prevent diphtheria from becoming fa-
tal, doctors should be trained to recognise early warning signs and take timely action, while public service an-
nouncements emphasising hygiene and proper waste disposal should be made, and sanitary goods should be 
distributed to rural and flood-affected communities.

Photo: Vaccination against the bacteria can be pivotal in preventing diphtheria. Source: 
National Institutes of Health, National Institute of Allergy and Infectious Diseases. 
Available: https://www.flickr.com/photos/54591706@N02/14165434229. Licensed un-
der CC BY 2.0 license.
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