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Poliovirus Characteristics (1)

• Enterovirus (genus) / Picornavirus (family)
• Nonenveloped; icosahedral symmetry; 30 nm
• Single-stranded, positive-sense RNA genome (c. 7,500

nucleotides)
• 3 antigenic types (serotypes 1, 2 and 3)
• 60 copies each of 4 capsid proteins: VP1, VP2, VP3, VP4
• Attaches to and enters cells via glycoprotein receptor (PVR,

CD155)



Poliovirus Characteristics (2)

• Oral entry
• Replication in oropharynx, intestines and draining lymph

nodes
• Enters bloodstream and can spread to CNS
• Excreted in feces
• Humans are the only reservoir



Clinical Course

• Only 1 in 100-200 infected individuals become paralyzed
• Inapparent infection (72%)
• Minor illness (e.g., fever, malaise, headache, nausea,

vomiting) (24%)
• Nonparalytic polio (aseptic meningitis) (4%)
• Paralytic polio (<1%) (minor illness, symptom-free 1-3

days, then rapid onset of fever and flaccid paralysis)

• Supportive treatment
• Physical therapy, bracing, orthopedic surgery
• Recovery of function in some
• Postpolio syndrome (25-40%)











































Live Poliovirus VaccineInactivated Poliovirus Vaccine

PL Ogra et al., NEJM 1968 (per D Salk & J Salk, Vaccine 1984)





Herd Effect of Inactivated Poliomyelitis Vaccine:
Attack rates in unvaccinated individuals







Attenuating Mutations in Sabin OPV Strains

Upper entries = amino acid substitutions
Lower entries = nucleotide substitutions

Sutter, Kew, Cochi, Aylward: Vaccines 6th Ed. 2013
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Countries with Naturally-Occurring Polio: 1988-2006



Bill Gates Annual Letter 2011







MMWR 2015

Global Cases of Polio Caused by cVDPV 2000-2014 // 2000-2019

2000-2019
142 (10%)

1,221 (88%)
18  (1%)

Total    1,381
Ave/Yr         69



Annual Global Cases of Polio Caused by Polioviruses (No. of Countries)
Wild cVDPV VAPP

1955:     c. 600,000  (All)
1988:     c. 350,000 (125)
2010:             1,352  (20) 60    (8) c. 400
2011:                650  (16) 67    (7) c. 400
2012:                223    (5) 71    (9) c. 400
2013:                416 (8) 66    (8) c. 400
2014:                359   (9) 56    (5) c. 400
2015:                  74   (2) 32    (7) c. 400
2016:                  37   (3) 5    (3) c. 300?
2017:                  22   (2) 96 (2) c. 300? 
2018: 33   (2) 104    (7)    c. 300?
2019:              176   (2) 369 (20) c. 300? →→ c. 100?



Annual Global Cases of Polio Caused by Polioviruses (No. of Countries)
Wild cVDPV VAPP c. % from OPV

1955:     c. 600,000  (All)
1988:     c. 350,000 (125)
2010:             1,352  (20) 60    (8) c. 400                            25
2011:                650  (16) 67    (7) c. 400                            42
2012:                223    (5) 71    (9) c. 400                            68
2013:                416 (8) 66    (8) c. 400                            53
2014:                359   (9) 56    (5) c. 400                            56
2015:                  74   (2) 32    (7) c. 400                            85
2016:                  37   (3) 5    (3) c. 300?                          89
2017:                  22   (2) 96 (2) c. 300?                          95 
2018: 33   (2) 104    (7)    c. 300?                          92
2019:              176   (2) 369 (20) c. 300? [→ c. 100?] 79



Polio 2019 vs. 2020: Year-to-Date (8/18/20)

WPV cVDPV
2019 Total:           176 (2)                  369 (20)

2019 YTD:               66 (2) 53 (11)
2020 YTD:             102 (2)               303 (22)

Number of Cases (Number of Countries)



Global WPV1 & cVDPV Cases1, Previous 12 Months2

Endemic country (WPV1)

1Excludes viruses detected from environmental surveillance;   2Onset of paralysis 05 Aug. 2019 – 04 Aug. 2020 Data in WHO HQ as of 04 Aug. 2020

WPV1 cases (latest onset)
Afghanis tan 47 29-Jun-20
Pakis tan 152 13-Jul -20
cVDPV1 cases (latest onset)
Phi l ippines 2 28-Oct-19
Malays ia 4 08-Jan-20
Myanmar 2 09-Aug-19
cVDPV2 cases (latest onset)
Afghanis tan 29 08-Jun-20
Angola 116 09-Feb-20
Benin 8 16-Jan-20
Burkina  Faso 10 10-May-20
Cameroon 4 11-Apr-20
CAR 15 05-Feb-20
Chad 62 16-Jun-20
Cote d'Ivoi re 19 14-May-20
DRC 78 28-Apr-20
Ethiopia 24 16-Mar-20
Ghana 28 09-Mar-20
Guinea 8 28-May-20
Mal i 1 06-Feb-20
Niger 4 15-Mar-20
Nigeria 4 01-Jan-20
Pakis tan 73 11-Jun-20
Phi l ippines 12 15-Jan-20
Togo 17 03-May-20
Zambia 1 25-Nov-19









Bruce Aylward 2013



2013

(66%)
(9%)

(24%)











* “A fifth of the world’s polio cases in 2016 
occurred in a part of the Shigal District where 
1000 people live.”  (IMB Report, August 2016)

*







Investigation Results of WPV Cases 
Afghanistan 2018





R.W. Sutter et al., Vaccines (6th Edition), 2013
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