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Abstract  

Poliomyelitis is called childhood paralysis, anterior horn inflammation of the spinal cord and 

Heine-Medin disease. Poliomyelitis is caused by poliovirus. Infection spreads through 

ingestion of objects and foodstuffs contaminated with pharyngeal secretions or faeces. The 

virus multiplies in the intestine, from where it can attack the nervous system and can cause 

paralysis that is often permanent. The initial symptoms of polio include fever, headache, 

vomiting, stiff neck, and pain in the extremities. Majority of cases is either completely 

asymptomatic or result in a mild disease typical of a generalized viral infection; Poliomyelitis 

paralysis occurs in 0.1–1% of infections. There is no cure for polio, it can only be prevented 

by immunization. In 1988, the World Health Assembly adopted a resolution that committed 

all countries to polio eradication by the year 2000. 

The aim of the review is to summarize data on the incidence of polio virus infection in recent 

years in the world. 

PubMed databases and statistics from the Centers for Disease Control and Prevention (CDC), 

Polio Global Eradication Initiative and world data from WHO websites were searched in July 

and August 2020. In PubMed we used any text and medical terms ‘polio’, ‘poliomyelitis’, 

‘polio vaccine’. Twenty two publications were cited. 

In conclusion: Majority of the wold is free from polio. Polio still spreads in several countries.  
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In a country which is not free of polio all residents and longterm visitors (> four weeks) of all 

ages, should receive a dose of bivalent oral poliovirus vaccine (bOPV) or inactivated 

poliovirus vaccine (IPV) between four weeks and 12 months prior to international travel. It 

can helps with restrict of transmission of polio outside the border.  

 

Key words: poliovirus, poliomyelitis, vaccine, epidemiology, eradication  

 

Introduction 

Polio is a disease known since ancient times At the beginning of the 20th century, immunity 

of infants decreases and poliomyelitis spread (1). 

Poliomyelitis was called childhood paralysis, anterior horn inflammation of the spinal cord 

and Heine-Medin disease. Poliomyelitis is caused by poliovirus, a picornavirus with a small, 

lipid-free virion that causes disease mainly in children. It is highly contagious and dangerous, 

because the immune system of children cannot always cope with it, due to insufficient 

maturity of the cells of the system. There are three types of polioviruses - 1, 2 and 3. Getting 

sick from one type does not protect against the other types. Infection spreads through 

ingestion of objects and foodstuffs contaminated with pharyngeal secretions or faeces. The 

virus multiplies in the intestine, from where it can attack the nervous system and can cause 

paralysis that is often permanent. The incubation period of the disease ranges from 3 to 35 

days, including 3 to 6 days for the uninfected form and 7 to 21 days for the paralytic form. 

Patients shed viruses in their faeces for up to 6 weeks. The period of greatest infectivity 

occurs from a few days before the first symptoms of the disease appear to 3-4 weeks after 

their onset (2). Initial symptoms of polio include fever, fatigue, headache, vomiting, stiff 

neck, and pain in the extremities (Fig. 1.). Infections with the polio virus most often proceed 

without paralysis: they are asymptomatic in 90-95% of cases or abortive in the form of fever, 

headaches, gastrointestinal symptoms in 4-8%. Some infections run as serous aseptic 

meningitis. Polio affects the quality of life of those who have suffered from it and causes 

health problems including the post-polio syndrome (3,4). Interestingly, it has been observed in 

new research that colon cells infection with polio virus can induce a certain degree of 

resistance to the development of colon cancer decades later. The effect of poliovirus infection 

appears to be particularly strong in reducing colon cancer mortality (5) . 

The prevention and control of poliomyelitis consists of the action aiming to inactivate the 

source of the infection, cut the pathways of spreading the infection and increase the resistance 

of people susceptible to infection. Therefore, the vaccine is the most important target for viral 

eradication. Vaccines were invented in the 1950s and introduced into mass use in most 

countries as early as the second half of the 1950s (3). 
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Figure 1. Symptoms of poliomyelitis 

 

Aim  

The aim of the review is to summarize data on the incidence of polio virus infection in recent 

years in the world. Since 1988, several WHO Regions have been certified polio-free, 

including the Americas (in 1994), the Western Pacific Region (in 2000), the European Region 

(in 2002), and the South-East Asia Region, which includes the Indian subcontinent and 

Indonesia (in 2014). Still we are waiting for improvement of morbidity for the rest countries, 

which are fighting with polio.  

 

Materials and methods  

PubMed databases and statistics from the Centers for Disease Control and Prevention (CDC), 

Polio Global Eradication Initiative and world data from WHO websites were searched in July 

and August 2020. In PubMed we used any text and medical terms ‘polio’, ‘poliomyelitis’, 

‘polio vaccine’. No language restrictions were added. Twenty two publications were cited. 

 

Results 

Currently, there are two endemic countries where polio virus infections have been observed. 

They are: Afghanistan and Pakistan. Nigeria returned to the list of endemic countries 

following the detection of wild type 1 polio virus (WPV1) in August 2016, and was removed 

from the list in 2020.  
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In the same year, a fairly low number of polio cases was recorded - only 37, which is exactly 

half of the 74 cases reported in 2015. In 2017, there were even fewer cases: only 22 by the 

end of October (the year before, 27 cases were reported in the same period). However, in the 

following years, in 2018 (33 cases WPV1, 104 cases cVDPV) and 2019 (176 cases WPV1, 

368 cases cVDPV) there was a renewed increase in the number of polio infected cases with a 

further increase in 2020 (81 cases WPV1, 194 cases cVDPV on July 2020 (6).  

The risk of international spread of poliovirus remains a Public Health Emergency of 

International Concern (PHEIC) and its spread is at the highest point since 2014. This risk 

assessment is based on the ongoing WPV1 exportation from Pakistan to Afghanistan, and 

from Afghanistan to Pakistan; ongoing rise in the number of WPV1 cases and positive 

environmental samples in both Pakistan and Afghanistan with formerly polio free areas within 

the countries reporting cases in 2020 and the quickly increasing cohort of inaccessible 

unvaccinated children in Afghanistan. The COVID-19 pandemic has had a significant impact 

on public health programs, including polio eradication. Border closures and blockades can 

reduce risks in the short term. However this will be offset in the longer term by a decline in 

population immunity as vaccination is discontinued and normal movements resume. It is 

important to maintain high childhood immunization rates, encourage travellers to high-risk 

countries to check their polio vaccination status, and ensure strong surveillance of the entire 

healthcare system for polio-like diseases. The knock-on effect of failing to meet the polio goal 

would have a profound detrimental effect on other global health initiatives, including the 

elimination of measles and rubella. One great final effort is needed to rid the world of this 

contagious plague once and for all. The strategic plan to end polio required the sequential 

removal of Sabina polio virus serotypes from the trivalent oral polio vaccine (tOPV) and the 

introduction of ≥1 dose of inactivated polio vaccine (IPV) to maintain the basis of immunity 

against polio type 2 viruses. Two doses of fIPV were found to be more immunogenic than a 

single full dose, which is associated with significantly increased seroconversion rates and 

antibody titres. Therefore, a two-dose schedule of FIPV (Fractional IPV, in which one-fifth 

(0.1 ml) of the full dose of intramuscular IPV (0.5 ml)) at 6 and 14 weeks of age has been 

approved in some affected countries (7) The basis of the virus type 2 immunity should reduce 

the paralytic consequences of exposure to type 2 polio virus and improve the immune 

response. The introduction of IPV (in countries that previously only used OPV) increased 

global demand for IPV, both standalone and used in combination vaccines, from around 80 

million doses in 2013 to around 200 million doses in 2016 (8). 

The  Global  Commission  for  the Certification  of  the  Eradication  of Poliomyelitis certified 

the eradication of WPV2 in September 2015, making WPV2 the first human pathogen to be 

eradicated after smallpox (9). Nevertheless, other strains of the virus still remain unchallenged 

and infect people in few countries. 

Only 2 countries (Pakistan and Afghanistan) and recently Nigeria have never interrupted 

indigenous poliovirus transmission. The persistent safe haven for the polio virus in the 

northern states of Nigeria and in the border areas between Pakistan and Afghanistan have 

repeatedly spread the virus to other countries, both to neighboring countries and beyond (10).  
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The eighteenth meeting of the Emergency Committee under the International Health 

Regulations (IHR) regarding the international spread of poliovirus was convened by the 

Director General on 15 August 2018. The following countries provided updated information 

on the situation and implementation of WHO's interim recommendations: Afghanistan, the 

Democratic Republic of the Congo (DR Congo), Nigeria, Pakistan, Papua New Guinea (PNG) 

and Somalia. The number of cases worldwide remained low in 2018 (total cases - 33), 

however The Committee was very concerned by the increase in WPV1 cases in Afghanistan 

in 2018. The number of WPV1 cases remained low and from October 2017 (until April 2018) 

WPV1 did not spread internationally (11). These numbers were still low in comparison to 

2015 and 2016 (Tab. 1.). 

 

Tab.1. Poliomyelitis cases in 2015 and 2016. 

2015                 WPV1              cVDPV 2016                   WPV1              cVDPV 

Globally              74                     32 Globally                37                       5 

Nigeria                  -                       1 Nigeria                   4                        1 

Afganistan           20                      - Afganistan             13                       0 

Pakistan               54                      2 Pakistan                 20                       1 

 

The nineteenth meeting of the Emergency Committee was on 27 November 2018 . There was 

an increase in the number of WPV1 cases worldwide in the second half of the year (especially 

in Afghanistan, the number almost doubled: from 19 cases reported by November, compared 

to 10 at the same time the year before), and there was a cross-border spread of wild polio 

virus. In Pakistan, the number of cases in 2018 was at the same level as in 2017 as a whole. 

Somalia and Kenya, and the spread of cVDPV2 from Nigeria to Niger, showed that 

traditionally cVDPV viruses rarely spread across borders. The coverage of routine 

vaccinations was still very low then (12). 

The twentieth meeting of the Emergency Committee under the International Health 

Regulations  (IHR) regarding the international spread of poliovirus was on 19 February 2019. 

However, the Committee was very concerned about the increase in the number of WPV1 

cases worldwide in 2018 (33 cases total WPV1 and 104 cVDPV) with more cases in Nigeria 

and Pakistan than in 2017 (Tab.2.) (13). 

 

Tab.2. Poliomyelitis cases in 2017 and 2018. 

2017                WPV1              cVDPV 2018             WPV1                  cVDPV 

Globally             22                     96 Globally            33                      104  

Nigeria                -                        - Nigeria              15                       34 

Afganistan         14                       - Afganistan        13                        21 

Pakistan              8                        - Pakistan            58                        12 

 

The twenty-first meeting was on 14 May 2019. The following countries provided an update 

on the situation and implementation of WHO's interim recommendations since the last 

committee meeting on 19 February 2019: Afghanistan, DR Congo, Indonesia, Nigeria, 

Pakistan and Somalia.  
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It was noted that an increasing number of cases in Pakistan and Afghanistan occurred during 

that part of the year which was usually considered to be of low transmission. Additionally, 

increasing social and individual resistance to the polio control program has been observed. 

The growing risk of spreading cVDPV: the newly developed cVDPV2 strain in Nigeria and 

the Democratic Republic of the Congo was also worrying. There were also problems with 

poor routine vaccination systems and gaps in access to vaccines, affected by various crises, 

conflicts and complex emergencies (14). 

On 16 September 2019 was the twenty-second meeting and the twenty-third meeting was held 

on 11 December 2019 of the Emergency Committee under the International Health 

Regulations (IHR) regarding the international spread of poliovirus. The Emergency 

Committee reviewed data on wild-type poliovirus (WPV1) and circulating vaccine-derived 

polio viruses (cVDPV). There was a further significant increase in the number of WPV1 cases 

worldwide to 176 in 2019. The increase is due to the ongoing epidemic in Pakistan. In 

Pakistan, the growing refusal by individuals and communities to accept immunization has 

been a serious obstacle to fight the infection (15). In Afghanistan, the deteriorating security 

environment has severely hampered progress towards global polio eradication. Inaccessible 

and lost children (especially in the south) have caused and continue to make Afghanistan a 

large and growing group of children susceptible to the disease. The risk of the virus spreading 

internationally was again increasing. In Nigeria no WPV1 virus has been detected in three 

years and it is possible that the African region could be certified WPV free in 2020. The 

rapidly growing number of unvaccinated children in Afghanistan threatened to outbreak, 

which also exacerbated declining immunity to PV2 in children, gaps in surveillance, 

temporary lack of vaccine supply, population movements and the evolution of cVDPV2 

strains (15,16). 

The Twenty-fourth meeting of the Emergency Committee under the International Health 

Regulations (IHR) on the international spread of poliovirus was on 26 March 2020. The 

Committee remains gravely concerned by the significant increase in WPV1 cases globally in 

2019 and 2020, with 176 cases in 2019 compared to 33 in 2018. In Pakistan, spread of the 

disease was still widespread. Issues of refusing vaccinations by individuals and communities, 

as well as problems with managing the national polio program, have become a growing 

concern. There is an increasing number of outbreaks of VDPV (VDPV - Vaccine derived 

poliovirus (VDPV)) in four regions (Eastern Mediterranean, Southeast Asia and Western 

Pacific). Two new countries have reported outbreaks since the last meeting (Malaysia and 

Burkina Faso). The coronavirus infection disease (COVID-19) pandemic can adversely affect 

polio eradication efforts and may increase viral transmission. There is a risk of exportation of 

both WPV1 and cVDPV to known high risk countries, to which it may take a lot of time and 

effort to adequately respond. Many countries have weak immunization systems that can be 

further impacted by various humanitarian emergencies including COVID19 (17). 

The last one, the twenty-fifth meeting of the Emergency Committee on the international 

spread of poliovirus was on 23 June 2020. As it turns out, the number of outbreaks of vaccine-

derived polio virus type 2 (cVDPV2) is significantly greater than expected. The novel oral 

polio vaccine type-2, which will be made available under the Emergency Use Listing 

procedure (EUL), is expected to be an important new tool to stop the vicious cycle of using 

monovalent Sabin OPV2 to combat outbreaks, but in turn seeding new outbreaks of cVDPV2. 
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Still the global situation remains of great concern with the increased number of WPV1 cases 

that started in 2019 continuing in 2020. This year there have been 70 WPV1 cases as at 16 

June 2020, compared to 57 for the same period in (18) (Tab.3.). 

 

Tab.3. Poliomyelitis cases in 2019 and 2020. 

2019                WPV1              cVDPV until July 2020          WPV1         cVDPV 

Globally             176                    368 Globally                      81                 194 

Nigeria                 -                       18 Nigeria                          -                    1 

Afganistan          29                       - Afganistan                   26                  17 

Pakistan             147                     22 Pakistan                       55                  47 

 

Other states infected with WPV1, cVDPV1 or cVDPV3 with potential risk of international 

spread were enumerated in Table 4. (18):  

 

Tab.4. States infected with WPV1, cVDPV1 or cVDPV3 with potential risk of international 

spread. 

WPV1:  

Afganistan 

Pakistan 

(most recent detection 27 May 2020)  

(most recent detection 8 June 2020) 

 

cVDPV1  

Malaysia 

Myanmar 

Philippines 

(most recent detection 12 February 2020) 

(most recent detection 9 August 2019) 

(most recent detection 28 November 2019) 

 

States infected with cVDPV2s, with potential or demonstrated risk of international spread 

were enumerated in Table.5.(18). 
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Tab.5. States infected with cVDPV2s, with potential or demonstrated risk of international 

spread. 

cVDPV2s  

Afghanistan 

Angola 

Benin 

Burkina Faso 

Cameroon 

Central African Republic 

Chad 

China 

Cote d’Ivoire 

Democratic Republic of the Congo 

Ethiopia 

Ghana 

Malaysia 

Mali 

Niger 

Nigeria 

Pakistan 

Philippines 

Somalia 

Togo 

Zambia 

(most recent detection 15 May 2020) 

(most recent detection 9 February 2020) 

(most recent detection 16 January 2020) 

(most recent detection 30 March 2020) 

(most recent detection 5 May 2020) 

(most recent detection 5 February 2020) 

(most recent detection 9 May 2020) 

(most recent detection 18 August 2019)  

(most recent detection 9 May 2020) 

(most recent detection 8 February 2020) 

(most recent detection 16 March 2020) 

(most recent detection 11 March 2020) 

(most recent detection 22 January 2020) 

(most recent detection 6 February 2020) 

(most recent detection15 March 2020) 

(most recent detection 1 January 2020) 

(most recent detection 2 May 2020) 

(most recent detection 16 January 2020) 

(most recent detection 8 May 2020) 

(most recent detection 3 May 2020) 

(most recent detection 25 November 2019) 

 

There are three possible solutions:  

1. 12 months from the date of the last case, other people, especially those with similar 

symptoms, should be examined and meticulous laboratory tests for polio should be 

performed. 

2. Community environmental isolation in the country 12 months after the last Positive 

Development Assessment has been taken plus laboratory testing and reporting period. 

3. When a country meets the criteria as not already infected, considered susceptible to 

infection for 12 months examination. After this period, the country will no longer be 

subject to interim recommendations unless the Committee takes a position based on 

the final report (14). 

 

Vaccines and the ability to prevent morbidity and mortality due to infectious diseases have 

been one of the greatest public health success stories. On a global level, it is one of the few 

cost-effective medical measures that result in universal benefit. Despite this, there is evidence 

of a growing anti-vaccine movement (19). Vaccine hesitancy is a reluctance to be vaccinated 

or to have one's children vaccinated against despite the availability of vaccination services. It 

is identified by the WHO as one of the top ten global health threats.  
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The phenomenon has taken hold in a number of countries around the world in recent times, 

and notably in the U.S. as well. In 2017, the percentage for American children aged 19-35 

months who did not receive any immunizations quadrupled since 2001 (20). A social 

movement of public health vaccine opposition has been growing in the United States in recent 

years; subsequently, measles outbreaks have also increased. New foci of antivaccine activities 

are being established in metropolitan areas, rendering select cities vulnerable for vaccination-

preventable diseases (21). According to the WHO, immunization prevents between 2 million 

to 3 million deaths every year across the world. Despite that claims, due to parental concerns 

about vaccine safety and efficacy, many families choose to opt out their children from 

vaccinations required for school entry by obtaining nonmedical exemptions (NMEs) based on 

religious or philosophical beliefs. Regarding concerns about vaccines and autism, the peer-

reviewed literature does not recognize a link between vaccines and autism spectrum disorder. 

But when immunization rates are low, disease outbreaks may occur, creating a health and 

economic toll. Recently, communities in Minnesota and Washington experienced outbreaks of 

measles and mumps, respectively, due to low vaccination rates among certain populations  

(22). It happens not only in U.S. but also in countries which are fighting polio. 

 

Conclusion 

Majority of the world is free from polio. Polio still spreads in several countries. In a country 

which is not free of polio all residents and long-term visitors (i.e. > four weeks) of all ages, 

should receive a dose of bivalent oral poliovirus vaccine (bOPV) or inactivated poliovirus 

vaccine (IPV) between four weeks and 12 months prior to international travel. It can helps 

with restrict of transmission of polio outside the border.  
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