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Editorial  

In the poor world and among people who are socioeconomically 
disadvantaged in wealthy industrialised countries, the mortality rate among 
children who have major infectious diseases is much greater. The 
higher prevalence of whooping cough (pertussis) in these groups is 
caused by factors such as inadequate sanitation, overcrowding, 
insufficient access to pertussis vaccines, and fading immunity after 
infection and vaccination. Children and infants are currently immunised 
using two different types of vaccinations. According to the vaccine 
manufacturer, the whole cell pertussis vaccine, the most widely used 
vaccine in the world, is typically administered in combination with 
chemically or genetically inactivated diphtheria and tetanus toxoids 
(DTwP or DTPw), with or without combination with Haemophilus 
Influenzae type B [Hib], hepatitis B, or Inactivated Polio Virus Vaccine 
(IPV). In the 1940s, this vaccination was crucial in lowering whooping 
cough morbidities and fatalities. The whole cell vaccine was replaced 
by acellular pertussis vaccine formulations (DTaP) due to better 
reactogenicity profiles because of the perceived seriousness of the side 
reactions, particularly febrile prolonged convulsions or encephalopathy, 
albeit in an insignificant number of vaccinees, has been reported in 
temporal association with DTwP vaccination [1]. The Filamentous 
Haemagglutinin (FHA), Pertactin (PRN), and Fimbrial Antigens (FIM) 
with or without chemically or genetically inactivated/
Detoxified Pertussis Toxin (dPT) make up the aP component in the 
DTaP formulations. Depending on the vaccine manufacturer, other 
ingredients in the DTaP vaccine formulation are the same as those 
listed above for the DTwP vaccine with or without combination with Hib, 
hepatitis B, or Inactivated Poliovirus Vaccine (IPV). The introduction of 
the adult-formulation acellular pertussis combination vaccine, Tdap, 
containing reduced pertussis and diphtheria antigen concentrations, for 
immunising adults and adolescents was prompted by the 
resurgence of pertussis epidemics around the world and increased 
proportions of cases in older children and adults [2]. Given the price of 
DTaP at around US $21 per dose and the price of Tdap at around US $37 per 
dose, a recent recommendation to give booster pertussis vaccinations 
regularly throughout life will not be affordable in developing 
countries and is unlikely to be cost-effective and adopted by 
socioeconomically disadvantaged groups in developed countries. The 
production/manufacture of the wP component of the DTwP vaccine is 
more cost-effective, which is undoubtedly one reason for the lack of 
acceptance of the DTaP vaccination in resource-poor areas. It may be 
preferable to use strains that have been shown to yield high protective 
efficacy regardless of the origin of the vaccine strain, although the 
regulatory hurdles in various countries are likely to be significant.

This is because the performance of different wP vaccine batches produced 
as a result of using native B pertussis strains in different countries may vary.

Due to the high price of the DTaP and Tdap vaccines, which make them 
unaffordable for many people in the developing world, efforts to develop 
alternative affordable vaccines have been limited primarily to 
DNA and/or live attenuated whooping cough vaccines, with nanoparticle-
based pertussis toxoid vaccines having been reported to primarily 
produce Th2-polarized immune responses in the pertussis mouse 
model. Despite the fact that DNA vaccines for whooping cough have 
produced mixed results, likely as a result of the various methods used to 
deliver vaccine candidates, better protection is obtained using the 
primeboost strategy, which boosts with purified recombinant 
proteins or granulocyte macrophage colony stimulating factor (also 
Fry S, Daggard G, Chen A, and Mukkur T, Unpublished). However, the 
primeboost strategy is more expensive, making it unaffordable for 
not The pertussis DNA vaccines do, however, cause cell-mediated 
immune reactions, so further research into creating eukaryotic vectors 
that can facilitate the induction and enhancement of antibodies, 
cell-mediated immune responses, and protective responses when 
given as a single dose may result in a vaccine that is both effective 
and affordable [3]. 

The development of live attenuated, nonreverting vaccine candidates, as has 
been reported for many other pathogens such as Salmonella species, is an 
interesting strategy but is not novel in concept. The key benefit of live 
attenuated vaccines is that they imitate natural infections and have the 
ability to trigger protective immune responses against the majority, if not all, 
of the virulence-associated antigens. Two live attenuated whooping cough 
vaccine candidates were created, and animal models have shown that a 
single dose was enough to trigger protective immune responses against 
challenge infections with virulent B pertussis [4]. The second vaccine 
candidate, BPZE1, has been attenuated by genetic detoxification and 
deletion or substitution of certain B pertussis toxin genes, but one of these 
vaccine candidates, aroQ B pertussis, also known as aroQBP, is metabolite-
deficient and therefore avirulent. To demonstrate the viability of a live 
attenuated pertussis vaccine, phase 1 trials on the BPZE1 candidate were 
conducted in 2011–2012. Given the nonreverting nature of the aroQBP, it 
will be interesting to assess how detoxifications affect the vaccine 
candidate's immunogenicity. From a production standpoint, it is expected to 
be less expensive to create the prototype live attenuated whooping cough 
vaccine than the currently commercialised DTaP vaccines, regardless of 
whether it produces the best protective immune responses [5]. However, 
given the probable regulatory restrictions in both the developed and 
developing worlds, it is equally crucial to encourage intense efforts to 
discover Th-1 polarising adjuvants as a backup. The best vaccine currently 
available should be used to vaccinate newborns and children in socially 
disadvantaged populations in the developed world and poor developing 
countries at affordable rates, with the use of the cocoon vaccination 
approach being taken into consideration if practical 
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