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ABOUT THE IMMUNIZATION FIELD GUIDES

The Expanded Program on Immunization is viewed as one of the most successful
public health experiences in the Americas because it has played a pivotal role in
reducing infant mortality from vaccine-preventable diseases in the Region. In fact,
since the program was launched the countries stopped the transmission of wild
poliovirus in the Region in 1991 and interrupted indigenous measles transmission in
November 2002; they also are making significant gains in the battle to eliminate
rubella and congenital rubella syndrome. In addition, national immunization pro-
grams are undertaking extraordinary efforts to identify at-risk populations and over-
come inequities in vaccination. To maintain these advances and to cope with new
challenges, such as the introduction of new vaccines, partnerships will have to be
strengthened among governments, donor agencies, the private sector, scientific
associations, and society as a whole.

To this end, PAHO is promoting the best technical quality by issuing these practi-
cal field guides, which have been prepared by the Immunization Unit in the Family
and Community Health Area. The most recent techniques presented in the field
guides, coupled with useful illustrations, will help health workers in their efforts to
control, eliminate, or eradicate diseases such as poliomyelitis, neonatal tetanus, yel-
low fever, diphtheria, pertussis, tetanus, Haemophilus influenzae type b infections, hep-
atitis B, measles, and rubella. The field guides also include standardized methods
and procedures for conducting epidemiologic surveillance and maintaining an up-
to-date information system that makes it possible to take timely and effective deci-
sions.

These field guides are based on the latest scientific information and they bring
together the experience of prominent health professionals in the field. As a result,
they are particularly suitable for promoting strategies that have already proven to be
effective. The strengthening of prevention activities, the reduction of health
inequities, and the promotion of technical expertise in vaccination services were the
principles that guided the preparation of the guides.

The Expanded Program on Immunization, a joint effort of all the countries of the
Americas, effectively contributes to the attainment of the Millennium Development
Goals.

Dr. Mirta Roses Periago
Director

Pan American Health Organization






PREFACE

This Poliomyelitis Eradication Field Guide presents information and strategies that
health workers in the Americas should be familiar with in order to keep the hemi-
sphere polio-free. Perhaps a more appropriate title would be “Field Guide for the
Maintenance of Polio Eradication,” since the last case of this disease caused by wild
poliovirus in the Region was detected in 1991 (see Figure 1). In 1994, the Interna-
tional Commission for the Certification of Poliomyelitis Eradication in the Americas
(ICCPE) reviewed the evidence available in all the countries and territories of the
hemisphere and concluded that the indigenous circulation of wild poliovirus in the
Americas had been interrupted. As can be seen in Figure 2, this goal was achieved in
a continent where endemic poliomyelitis was present in most countries.

The strategies that allowed the eradi-
cation of polio in the Americas are the

same as those currently being used

globally, and are essentially the same 7,000
strategies that will make it possible to 6,000
keep countries disease-free. They con- g 5000
sist in reaching and maintaining high %
. . - 4,000
levels of vaccination coverage (through £
S 3,000

vaccination campaigns, if necessary)
and ensuring adequate epidemiologic 2,000 -

surveillance, which in the present con- 1,000

text means the immediate investigation

Figure 1. OPV3 coverage and incidence of poliomyelitis in the
Region of the Americas, 1969-2003
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These are the same strategies that % Type 1 vaccine-derived poliovirus (VDPV) in 2000 and 2001: 21 cases

were applied to combat the pOliO out- Note: Coverage data are for children under 1 year of age.

break that occurred in the Dominican

Republic and Haiti in 2000 and 2001 (see Figure 3). This outbreak, which was caused
by a virus derived from the Sabin vaccine itself, showed that reversion of the vaccine
virus to neurovirulence is a constant threat unless countries ensure adequate vaccina-
tion coverage. It also showed that surveillance for flaccid paralysis should be main-
tained at an optimal level, not only during eradication efforts but also afterwards.
Finally, it demonstrated that the vaccination strategies used during the eradication
campaign continue to be valid. The outbreak was controlled using live attenuated oral
poliovirus (OPV) vaccine. Given the importance of this outbreak for countries that

have already eradicated poliomyelitis, details of the outbreak are provided in Annex 1.

Source: PAHO, Family and Community Health, Immunization Unit.
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Figure 2. Polio cases in the Americas, 1985

1 point = 1 case
Source: Pan American Health Organization, Family and Community Health,
Immunization Unit.

Figure 3. Areas in Haiti and the Dominican Republic with confirmed cases of polio,

2000-2001
¥ :
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3 = Areas with confirmed cases

Source: PAHO, Family and Community Health, Immunization Unit, PESS/HVP. Data through 30 May 2001.



1. INTRODUCTION

1.1 BACKGROUND

On 14 May 1985, the Director of the Pan American Health Organization (PAHO)
announced the goal of eradicating wild poliovirus in the Americas. At the XXXI Meet-
ing of the PAHO Directing Council in September 1985, the Member Governments
unanimously approved a resolution to adopt this goal. When the ICCPE met in
1994, poliovirus had not been detected in the Americas for three years, despite
intensive surveillance by more than 21,000 health units that submitted weekly
reports and the investigation of over 3,800 probable cases, which on close study
were discarded as not being poliomyelitis. The eradication effort also dramatically
strengthened vaccination services for other preventable diseases included in the
Expanded Program on Immunization (EPI).

A number of public and private agencies joined forces with PAHO to achieve the
eradication goal, including the United Nations Children’s Fund (UNICEF), the Inter-
American Development Bank (IDB), the United States Agency for International
Development (USAID), the United States Centers for Disease Control and Preven-
tion (CDC), the Canadian Public Health Association (CPHA), Rotary International,
and others.

2. EPIDEMIOLOGY

2.1 INFECTIOUS AGENT

The poliovirus is an enterovirus, and it has three antigenic types: 1, 2, and 3.
Although all three types can lead to paralysis, type 1 is most frequently responsible,
type 3 plays a lesser role, and type 2 is only rarely involved. Most epidemics are
caused by type 1. Cases associated with the vaccine, which contains all three types,
are usually caused by types 2 or 3.

Poliovirus derived from the Sabin vaccine, which has caused outbreaks in the
Dominican Republic, Egypt, Haiti, Madagascar, and the Philippines, is a virus that
has mutated from the original Sabin strain by more than 1% and reverted to neurovir-
ulence. Two types of vaccine-derived poliovirus (VDPV) have been recognized: iVDPV
(i stands for immunodeficient), which is isolated from immunodeficient individuals,
and cVDPV (c stands for circulating), which is isolated from outbreaks and shown to

have the same epidemiological and biological characteristics as the wild viruses.
2.2 DISTRIBUTION AND FREQUENCY

Poliomyelitis existed worldwide before the eradication initiative was undertaken,

first in the Americas and then globally. At the time of writing this field guide (Sep-
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tember 2005), three Regions of the world were certified as free from the indigenous
circulation of the wild poliovirus: the Region of the Americas in 1994, the Eastern
Pacific in 2000, and Europe in 2002. The transmission of the wild virus only persists
in 10 countries of the world, four of which (Indonesia, Nigeria, Sudan, and Yemen)
accounted for 91% of the cases reported during 2005. The annual number of cases
of polio reported was 719 in 2000 (in 23 countries), 483 in 2001 (in 15 countries),
1,918 in 2002 (in 9 countries), 784 in 2003 (in 15 countries), 1,255 in 2004 (in 18
countries), and 1,469 in 2005 (16 countries) (see Figure 4). The dramatic increase
in cases in 2004 was due to the fact that Nigeria interrupted its national vaccination
campaigns, which caused not only an increase in the number of cases in that coun-
try, but also led to the emergence of cases in countries that previously had eliminat-
ed polio but that had pockets of susceptibles, such as Botswana, Ethiopia, Guinea,
Mali, Saudi Arabia, and Sudan (see Figure 5). This experience reveals the risk of
imported cases to countries and regions of the currently polio-free world. It also
highlights the importance of maintaining high immunization coverage, conducting
national immunization days, sustaining good epidemiologic surveillance of acute

flaccid paralysis, and taking measures to contain wild poliovirus in laboratories.
2.3 TRANSMISSION

Fecal-oral transmission of the poliovirus is the predominant mode in the developing
countries where sanitation is poor, whereas oral-pharyngeal transmission is more
likely to predominate in industrialized countries and also during outbreaks. One
week after onset, little virus remains in the throat, but it continues to be shed in
stools for six to eight weeks. Cases are probably most infectious during the first few

days before and after the onset of symptoms.
2.4 RESERVOIR

Humans are the only reservoir of poliovirus, and infection is spread from person to
person. Given the large number of inapparent infections, it is sometimes difficult
to find the source of a case. A long-term carrier state is not known to occur, except
for rare cases in which the virus has been isolated repeatedly and over long periods
in immunodeficient individuals. Those cases have not been associated with polio

outbreaks.

2.5 INCUBATION

On average, the incubation period from exposure to the virus to the onset of the first
symptoms is 7 to 10 days, with an overall range of 4 to 40 days. The initial illness is

followed by a few days relatively free of symptoms before the onset of paralysis.
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Figure 4. Wild poliovirus, 2004-2005

G R T

' ; » -—
.'aof

T &

» L-
e Wild poliovirus type 1 o ‘ , " This excludes virus detected by
o Wild P liovi P 3 ®  environmental surveillance and
I'd poliovirus type A vaccine-derived poliovirus. 4

® Wild poliovirus types 1 and 3
[] Countries with endemic poliomyelitis

[] Countries with reestablished transmission
[#] Case or outbreak following importation

Source: World Health Organization, September 2005.

Figure 5. Spread of wild poliovirus, 2004-2005
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cases. Endemic transmission was
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Source: World Health Organization, May 2005.
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2.6 IMMUNITY

All unimmunized persons are susceptible to poliomyelitis. Epidemiologic evidence
shows that infants born to mothers with antibodies are protected naturally against
paralytic disease for a few weeks. Immunity is acquired through infection with the
wild virus and through immunization. Immunity following natural infection (includ-
ing inapparent and mild infections) or administration of a complete series of live
oral polio vaccine (OPV) results in both humoral and local intestinal cellular
responses. Such immunity is thought to be lifelong and can serve to block infection
with subsequent wild viruses, thereby interrupting the chain of transmission. The
inactivated poliovirus vaccine (IPV) confers humoral immunity but relatively less
intestinal immunity. Thus, vaccination with [PV does not provide resistance to car-
riage and spread of the wild virus in the community. There is believed to be little or

no cross-immunity between the poliovirus types.

2.7 CHANGES IN EPIDEMIOLOGY

The Global Polio Eradication Initiative has significantly reduced the number of cas-
es in the world, from an estimated 350,000 in 1988 to only 1,469 reported as of
November 2005. The disease continues to follow the same epidemiologic pattern
thatit had when incidence was high: it particularly affects poorer, non-immune pop-
ulations and retains the same epidemiological characteristics. On the other hand,
the emergence of outbreaks caused by vaccine-derived virus is a relatively recent phe-
nomenon that bears out the importance of achieving global eradication as soon as

possible.

3. CLINICAL ASPECTS

3.1 PATHOGENESIS

The mouth is the usual site of entry, and the virus first multiplies in the lymph nodes
of the pharynx and the gastrointestinal tract. It is usually present in the pharynx and
in the stool before the onset of paralytic illness. Once the virus has entered the body,
it invades local lymphoid tissue, enters the bloodstream, and then may invade cer-
tain types of nerve cells. As it multiplies intracellularly, the virus may damage or

destroy the nerve cells completely.
3.2 CLINICAL FEATURES

For reporting purposes, surveillance is chiefly concerned with identifying paralytic
cases. Many people infected with the wild poliovirus have only a mild illness that
cannot be distinguished clinically from illnesses due to a large number of other caus-

es. Symptoms associated with these minor illnesses include mild fever, muscular
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pain, headache, nausea, vomiting, stiffness in the neck and back, and, less frequent-
ly, signs of aseptic (nonbacterial) meningitis. Inapparent (subclinical) infections are
common: depending on the strain of poliovirus, the ratio between subclinical and
clinical infections is estimated to range between 100:1 and 1,000:1 (see Figure 6).

Older children and adults run a greater risk of developing paralytic illness. The
case-fatality rate ranges between 2% and 20% among persons who do develop the
paralytic form of the disease. However, if there is bulbar or respiratory involvement,
the case-fatality rate may be as high as 40%. Most deaths occur within the first week
following the onset of paralysis.

3.3 DIFFERENTIAL DIAGNOSIS

Every case of acute flaccid paralysis (AFP) in persons under 15 years old that is clear-
ly not due to severe trauma should be investigated. If there is a strong suspicion of

polio in persons over 15 years of age, such cases should also be thoroughly investigated.

Figure 6. Pathogenesis and clinical course of acute poliomyelitis
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Source: Adapted from Paul JR, Epidemiology of Poliomyelitis, WHO Monograph No. 26, 1955.

HEADACHE (SEVERE)
2y HEADACHE VOMITING
ou SORE THROAT STIFF NECK AND BACK
=2 ¢——— NORMAL =——p €——— SYMPTOM-FREE === STIFF HAMSTRINGS
s = PAIN IN LIMBS
=4 ANOREXIA
VOMITING ¥ PARALYSIS
= 103
2 102
= 101
w 100
= 99
- 98 [Days after exposure
Cerebrospinal fluid (CSF)| O 5 10 15 20 25
Cells 0 ++ ++ + + 0
Elevated protein 0 + + ++ ++ +

Source: Horstmann DM, “Clinical aspects of acute poliomyelitis,” American Journal of Medicine, 6(5), 598; copyright 1949, with the authorization of Excerpta Medica, Inc.
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It is difficult to confirm paralytic poliomyelitis in the acute phase based on clini-
cal symptoms and signs alone, since a large number of other diseases and condi-
tions may cause similar symptoms. Laboratory confirmation is therefore critical to
the final diagnosis. The two diseases most frequently confused with polio are Guil-
lain-Barré syndrome (GBS) and transverse myelitis (see Table 1).

Other conditions that may present symptoms similar to those of paralytic
poliomyelitis include traumatic neuritis, certain tumors, and, less frequently,
meningitis/encephalitis, as well as illnesses produced by a variety of toxins. The
most prominent difference between poliomyelitis and other causes of AFP is that
for polio the paralytic sequelae are generally severe and permanent, whereas with
other causes, the paralysis tends to resolve or improve within 60 days of onset. A
record should be kept of the definitive diagnosis corresponding to all discarded
cases of AFP (Annex 2). For a more detailed discussion of the differential diagno-

sis of poliomyelitis, see Annex 3.

When paralysis due to poliomyelitis occurs:

e |Itis typically flaccid (the muscles are not stiff or spastic).
» Patients usually have problems standing and walking.

e Itis commonly preceded by symptoms of a minor illness, such as sore throat, headache, backache, fever,
vomiting, etc.

* Paralysis develops rapidly, usually within four days.
o Fever is usually present at onset of paralysis.

* Most patients have limited or no sensory loss (for example, they will feel a needle prick). This sign may be
difficult to determine in children.

* The legs are more commonly involved than the arms, and the large muscle groups are at greater risk than
the small groups. The proximal muscles of the extremities tend to be more involved than the distal ones.

* Itis asymmetric (not affecting both sides equally). Although any combination of limbs may be paralyzed,
the most typical pattern is involvement of one leg only, and, less often, one arm. It is less common for
both legs or both arms to be affected. Quadriplegia is rare in infants.

* Sequelae tend to last longer than 60 days after onset.

3.4 COMPLICATIONS

The complications are essentially related to the severity of the illness. Some people
with paralytic poliomyelitis manage to recover partially or completely, but the large
majority of patients have permanent sequelae in the form of paralysis of the affect-
ed members. Those who experience muscle weakness or paralysis for over 12
months will usually have permanent residual paralysis.

During the acute phase, the most severe complication is bulbospinal paralysis,
which gives rise to paralysis of the respiratory muscles. The case-fatality rate for par-
alytic poliomyelitis is usually 2% to 5% in children and 15% to 30% in adults
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Table 1.

Criteria for the differential diagnosis of poliomyelitis

Time from onset of paralysis
to full progression

Fever

Flaccid paralysis

Muscle tone

Deep-tendon reflexes

Sensation, pain

Cranial nerve involvement

Respiratory insufficiency

Autonomic signs & symptoms

Cerebrospinal fluid

Bladder dysfunction

Nerve conduction velocity at 3
weeks

Sequelae at 3 months up to 1 year

Usually from two to three
days

Fever with onset of paralysis,
usually disappearing within
three to four days

Acute, asymmetrical,
principally proximal (upper
part of arms and legs)

Reduced or absent in the
affected limb

Decreased or absent

Sensation usually normal;
severe myalgia, backache

Only when bulbar
involvement is present

Only when bulbar
involvement is present

Rare

Inflammatory

Absent

Abnormal: anterior horn cell
disease (normal during the
first 2 weeks)

Severe, asymmetrical atrophy;
skeletal deformities appear
later

From hours to 10 days

Not common

Generally acute, symmetrical, and
distal (lower part of arms and
legs)

Reduced or absent

Absent

Cramps, tingling, reduced
sensation on palms and soles

Often present, low and high:
Miller/Fisher variant

In severe cases, complicated by
bacterial pneumonia

Frequent blood pressure
alterations, sweating, blushing,
body temperature fluctuations

High protein content with
relatively few cells

Transient

Abnormal:
demyelinization

Symmetrical atrophy of peroneal
muscles (outer side of leg)

From hours to four days

Commonly present before, during,
and after flaccid paralysis

Asymmetrical, acute, usually
affecting only one limb

Reduced or absent in the
affected limb

Decreased or absent

Pain in buttocks, reduced sensation
to cold and heat

Absent

Absent

Hypothermia in affected limb

Normal

Never

Abnormal: axonal damage

Moderate atrophy, only in affected
lower limb

From hours to four days

Rarely present

Acute, lower limbs
affected symmetrically

Deduced in lower limbs

Absent in lower limbs

Anesthesia of lower
limbs with sensory
perception

Absent

Often thoracic paralysis,
with sensory perception

Present

Normal or mild increase
in cells

Present

Normal or abnormal,
no diagnostic value

Atrophy, flaccid diplegia
years later

Source: Alcala H, Olivé J-M, de Quadros C. “The Diagnosis of Polio and Other Acute Flaccid Paralyses: A Neurological Approach.” Document presented at the Ninth Meet-
ing of the Technical Advisory Group on Vaccine-preventable Diseases, held in Guatemala City, Guatemala, 12-15 March 1991. (Doc. EPI/TAG/91-10).
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(depending on the patient’s age). This figure increases from 25% to 75% when there

is bulbar involvement.
3.5 TREATMENT

There is no specific treatment for poliomyelitis. During the acute phase, the only
medical care is life support to preserve vital functions. Once the acute stage has
passed, physical therapy and other measures that facilitate the recovery of move-

ment and locomotion are helpful.

4. VACCINES

There are two types of polio vaccine: (1) trivalent oral (live, attenuated) polio vac-
cine (OPV) and (2) inactivated or killed polio vaccine (IPV). This guide provides
more detail on the use of the Sabin oral vaccine (OPV) because it is recommended
by the Technical Advisory Group of the PAHO Immunization Program, and it has
been and continues to be used in global campaigns to eradicate poliomyelitis.

The Sabin OPV vaccine is prepared using strains of different live viruses that have
been attenuated for oral administration. Because it is replicative, it is the vaccine
that more closely simulates the natural infection process. Also, it stimulates the pro-
duction of secretory IgA antibodies and circulating IgGs. Today the trivalent form is
used throughout the world (although it should be noted that vaccines have been
made using a single virus type, ranging in color from pale yellow to light pink). Since
the vaccine virus is live and the preparation is administered orally, imitating the nat-
ural route of infection, it also can be transmitted from a vaccinated person to close
contacts who have not been immunized. Its circulation interrupts transmission of
the wild virus by displacing it. This effect is greater if the vaccine is administered to
entire communities on national immunization days.

OPV is usually provided in vials of 10 or 20 doses using a dropper. Each dose, usu-

ally two drops, contains:

e Poliovirus | 1,000,000 infective units
e Poliovirus Il 100,000 infective units
e Poliovirus Il 600,000 infective units

The vaccine contains small traces of streptomycin and neomycin, and it has no
preservatives. The use of a live poliovirus vaccine spreads the vaccine viruses in the
environment, resulting in transmission of the virus to other individuals, both vacci-
nated and unvaccinated.

The IPV, or Salk-type vaccine, is non-replicative. It is made with inactivated or
killed viruses and inoculated either subcutaneously or intramuscularly. The virus is

not shed in stools, and it does not colonize lymphoid tissue in the throat. The vac-
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cine stimulates the production of circulating antibodies and suppresses pharyngeal
excretion of the virus, but it does not prevent intestinal infection; consequently, it
has not been used in the polio eradication campaign. It is available in monovalent
form or combined with other vaccines, such as triple diphtheria, pertussis, tetanus
(DPT), hepatitis B, or Haemophilus influenzae type b (Hib).

4.1 IMMUNITY

Under ideal conditions, a primary series of three doses of OPV produces seroconver-
sion to all three virus types in over 90% of vaccine recipients, and it is thought to
have clinical efficacy of nearly 100%. Three properly spaced doses of OPV should
confer long-term immunity. In some countries, especially in tropical climates, there
have been reports of insufficient serologic response to OPV. This result may be due
to interruptions in the cold chain, interference due to intestinal infection with other
enteroviruses, or the presence of diarrhea that causes excretion of the virus before it

can attach to the mucosal cells.
4.2 VACCINATION SCHEDULE, CONTRAINDICATIONS, AND ADVERSE EVENTS

Although the schedule may vary in some countries, in routine circumstances it is rec-
ommended to give three doses of trivalent OPV at four-to eight-week intervals start-
ing at 6 weeks of age or 2 months, if so specified in the national immunization
schedule. A dose at birth is highly recommended in endemic areas, although it is not
counted as part of the primary series and is referred to as “OPV zero.” In the case of
intervals between doses that are longer than the recommended four to eight weeks,
it is not necessary to restart the schedule. Polio vaccine may be given simultaneous-
ly with any other childhood immunization.

There are no contraindications to vaccination with OPV. Although diarrhea is not a
contraindication, a dose administered to a child with diarrhea should not be counted
as part of the series, which should be completed as soon as the diarrhea has passed.

On rare occasions, OPV has been associated with paralysis in vaccine recipients
or their contacts. In the United States, the overall frequency of OPV vaccine-associ-
ated paralysis is 1 case in 2.6 million doses distributed. The relative frequency of
paralysis varies depending on the number of doses received in the series. For recipi-
ents of the first dose, the frequency is 1 case in every 1.4 million doses, while for sub-
sequent doses the frequency is 1 case in every 27.2 million doses.

In countries where human immunodeficiency virus (HIV) is widespread, children
should be immunized following the regular schedule, using antigens provided by the
Expanded Program on Immunization. This recommendation also applies to persons
with HIV infection. Unvaccinated individuals with clinical (symptomatic) AIDS living
in countries where poliomyelitis still poses a serious threat should also receive OPV

according to the regular established schedule. In this regard it should be noted that
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the American Academy of Pediatrics recommends the use of IPV (inactivated polio
vaccine) for patients with immunodeficiencies. It should be made clear that these

patients cannot be guaranteed an adequate immune response from the IPV.
4.3 DOSAGE AND ADMINISTRATION

The basic schedule calls for three doses of OPV, given either at 6, 10, and 14 weeks
of'age orat 2, 4, and 6 months. In areas where polio is still endemic, a dose for new-
borns is also recommended. OPV should be administered orally (that is, directly in
the mouth). Each dose consists of two drops of live oral poliovirus vaccine (the man-
ufacturer’s instructions should be reviewed). It is given by drops in the child’s
mouth, making sure that the dropper does not contaminate the mucosa; if the child

spits out the vaccine, he or she should be vaccinated again.

4.4 CoLD CHAIN AND SUPPLY

OPV is one of the most heat-sensitive vaccines in common use. It can be stored for
up to 1 year, and it should be kept frozen whenever possible. Otherwise, at the local
level it should always be kept at temperatures no higher than 8 °C (i.e., from 0 °C to
+8 °C). In regional facilities at the central level it is recommended to store the vac-
cineat-15°Cto -25 °C.

Sealed vials of polio vaccine can be kept at 0 °C to 8 °C for up to six months, and
they can be thawed and refrozen without damage. However, the EPl recommends
that they be stored for a maximum of three to six months in regional facilities, and
for one to three months at facilities at the local level.

Vials of polio vaccine that have been transferred from the refrigerator to a vaccine
carrier for local outreach activities (e.g., for use at mobile clinics or in house-to-house
vaccination) should be discarded at the end of the day if they were opened.
Unopened vials should be returned to the refrigerator and used as soon as possible.
Annex 4 shows a sample of a form that can be used to record temperature and oth-
er basic aspects of refrigerator maintenance in order to ensure proper conservation
of the vaccines.

4.5 VACCINE EFFICACY

Since no vaccine is 100% effective, not all persons given polio vaccine are necessari-
ly protected against the disease. The best way to determine whether the number of
vaccine recipients who develop poliomyelitis is too high is to calculate the vaccine’s
efficacy. Low efficacy (for example, less than 80%) may indicate that there are prob-
lems with the cold chain, the manufacturing process, application techniques, or use
of vaccine lots of different origin that affect the vaccine’s protective capacity.

There are several ways to calculate vaccine efficacy, including the use of coverage
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data and the investigation of outbreaks using case-control studies. These methods
are too detailed to describe here. A preliminary assessment is outlined below to
quickly determine whether the efficacy is within expected limits.

Vaccine efficacy can be estimated if the two fol-

lowing variables are known: (1) the proportion of Figure 7. Vaccine efficacy

cases occurring in vaccinated individuals (PCV) 100 100
and (2) the proportion of the at-risk population % \|( %
that is vaccinated (PPV). The curves in Figure 7 % \\ ////’ 0
indicate theoretical vaccine efficacy levels based § . X\ \\ //I "
on these two variables (PCV and PPV). In this 3 //
example, the proportion of cases with three or % 00 58.8% 60
more doses of polio vaccine (PCV) is 58.8%. g ST, VACCINEEFFCACY (%) —p40;506070 801095 50
Based on prior coverage estimates, the at-risk 2 @ 40
population (children under 5 years of age) that g 30 e 30
was vaccinated (PPV) was 75%. Figure 7 shows 5 5 - 2
the intersection of these two values (point x). 0 //// 75% — 88%—1 10
Since x is to the left of the 60% curve, vaccine effi- %/_44/ || |

0= . 0
cacy in this case is estimated to be less than 60%. 0 10 20 30 40 50 6 70 8 9 100
In another example with the same percentage of Percentage of population vaccinated (PPV)

individuals receiving three or more doses of vac- ?gl;rsc_ei(?ﬁrg-nstein WA et al., “Field evaluation of vaccine efficacy” Bull WHO 1985; 63(6):
cine (PCV = 58.8%) but a higher proportion of

individuals vaccinated (PPV = 88%), the intersection of these values on the graph

(pointy) is located to the right of the 80% curve, indicating vaccine efficacy that is

higher than 80%. This method does not give precise estimates of vaccine efficacy,

but it does provide a rough guide as to whether further evaluation is necessary.

The efficacy of routine immunization activities can be monitored by monthly
reviews of the vaccination records of the 1-year-old population (12 to 23 months of
age) to determine whether or not the children were fully immunized by the end of
their first year of life. Reasons for noncompliance with the vaccination schedule
should be identified and strategies should be adjusted accordingly (see Annexes 5
and 6).

5. IMMUNIZATION ACTIVITIES

5.1 ROUTINE IMMUNIZATION

Systematic or routine immunization is conducted by the permanent health services
on an ongoing basis. The objective is to ensure that all new cohorts entering the pop-
ulation are immunized as early as possible to prevent pockets of susceptibles from

developing. The success of routine immunization depends on the following:
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* Integration of immunization within routine health services delivery;
* Activities aimed at reducing missed opportunities;
* Improved outreach activities conducted by the health services;

* Ahigh level of cooperation between the health services and the community in
finding the most effective means of reaching groups that are in remote areas

or are less receptive to immunization.

5.2 MAss CAMPAIGNS

Conducting national immunization days is an integral part of the strategy, and with-
out such campaigns polio cannot be eradicated. Widespread vaccination produces
extensive dissemination of the vaccine virus, which competes with the wild virus and
can quickly interrupt its transmission. Such campaigns are intended to supplement
routine immunization programs and can be held at the local or national level.

During these mass campaigns a single dose of trivalent OPV should be given,
regardless of immunization status. Two vaccination rounds should be conducted
each year, allowing an interval of at least four weeks and no more than eight weeks.
Although the experience in Latin America has shown that in general it is sufficient to
conduct two well-executed vaccination campaigns, elsewhere in the world (especial-
ly in Asia), in densely populated countries with poor health conditions and with very
low coverage, it is necessary to carry out several national immunization days before
managing to interrupt the circulation of the wild poliovirus. Children who have
missed another vaccination (for example, measles) should be referred to the nearest
health center for additional immunization if the missing vaccination cannot be giv-
en at the time of the polio campaign for logistical reasons. The opportunity should
also be taken to offer other health services, such as the provision of vitamin A or par-
asiticides, health education, and case referral.

Countries that have failed to interrupt transmission, that are still experiencing cov-
erage deficits, or that are facing a reduction in coverage should consider holding
more immunization days. The aim is to vaccinate as many children under 5 years of
age (including newborns) as possible, regardless of their previous vaccination histo-
ry. The simultaneous administration of multiple antigens (including tetanus toxoid
for women of childbearing age who live in high-risk areas) is encouraged.

The most effective immunization campaigns are organized at the national level,
thus enabling many resources (educational, military, religious, private enterprise,
and community) to be mobilized nationwide for one to three days (in remote areas,
the campaign may need to last as long as one week). Su