Original Research

Vaccine-Related Adverse Events in Cuban Children, 1999-2008

Belkys M. Galindo MD MS, Damarys Concepcion, Miguel A. Galindo MD, Antonio Pérez MD PhD, JesUs Saiz MD MS

ABSTRACT

INTRODUCTION Cuba has implemented an effective National Immu-
nization Program since 1962. The schedule, administered primarily to
children, comprises 11 vaccines (8 domestically produced) protect-
ing against 13 diseases. In 1999 Cuba launched a national vaccine
adverse event surveillance system to monitor and assess the safety
of the immunization program, its vaccination procedures and the prod-
ucts administered.

OBJECTIVES Describe adverse events following vaccination report-
ed in children aged <16 years in Cuba from 1999 through 2008.

METHODS A retrospective descriptive study was conducted of
adverse events following vaccination reported from January 1999
through December 2008. Variables used: year, number of adverse
events, province, type of vaccine, type and severity of adverse events
(common minor, rare, severe), vaccination program errors, number
of deaths, and final results of investigations of severe events. Per-
centages and rates per dose administered were calculated. Adverse
event rates were calculated per 100,000 doses administered and by
percentages of individual effects among events reported.

RESULTS A total of 45,237,532 vaccine doses were administered,
and 26,159 vaccine-associated adverse events were reported (overall
rate: 57.8 per 100,000 doses). The group aged 0-5 years reported

INTRODUCTION

Vaccines have been developed to prevent disease and are gen-
erally administered to healthy people, primarily children. They
have had a major impact on controlling infectious diseases, but
as these become less frequent, adverse events that can appear
following vaccine administration have acquired greater impor-
tance, raising doubts about immunization in the public mind.[1]

Vaccination programs are acknowledged as having prevented
more infectious diseases and deaths worldwide than any other
intervention in the history of public health.[2] Among public health
measures, vaccination has the second most favorable cost-
benefit ratio after provision of safe drinking water, contributing to
increased life expectancy and time devoted to productive activi-
ties, and hence to poverty reduction.[2,3]

Nevertheless, vaccination is not without controversy. News about
a 1999 British study linking the measles—mumps—rubella combina-
tion vaccine with autism[4] was widely circulated and many parents
stopped having their children vaccinated. The unfortunate result
was the emergence of measles cases and related deaths ten
years later. Other countries such as Austria, Israel, Italy, Switzer-
land and the United States, also experienced measles outbreaks.
Several studies found no evidence that the vaccine caused autism,
but there was tangible evidence of new cases of measles and of
measles-related deaths because of falling vaccination rates.[5,6]

Hence, sustained vaccination program effectiveness depends
on continued public confidence. Like any drug or medical tech-
nology, vaccines are subject to rigorous testing to evaluate their
safety, immunogenicity and efficacy before being licensed for

the highest rate of vaccine-associated adverse events (82/100,000
doses). The DTwP vaccine exhibited the highest rate of adverse
events. Common minor events were: fever (17,538), reactions at
injection site (4470) and systemic side effects (2422). Rare events (by
WHO definition) reported were: persistent crying (2666), hypotonic-
hyporesponsive episodes (3), encephalopathy (2) and febrile seizures
(112). Severe events included: anaphylaxis (2), respiratory distress
(1), multiple organ failure (1), sudden death (1), vaccine-associated
paralytic poliomyelitis (2), toxic shock syndrome (3), and sepsis (1).
The 10 deaths and 3 cases of disability were investigated by an expert
commission, which concluded that 8 of the 13 severe events were
vaccination-related.

CONCLUSIONS Low rates of severe vaccine-associated adverse
events observed in this study underline the low risk of vaccina-
tion relative to its demonstrated benefits in Cuba. Decision-making
for the continued success of the National Immunization Program
is supported by reliable information from comprehensive national
surveillance with standarized reporting, along with multidisciplinary
expert analysis of rare and severe adverse events and program
errors.
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nation; product surveillance, postmarketing; adverse drug event; com-
municable disease control; Cuba

human use, but the need for vigilance does not stop there. Once
on the market, vaccines must be monitored to detect any rare or
unexpected adverse events not observed in premarketing clinical
trials.[7,8]

When WHO created the Expanded Program on Immunization in
1974, it recommended that its member countries set up postmar-
keting surveillance systems for adverse events following vaccina-
tion to enhance health systems’ ability to ensure vaccine safety
and to maintain public confidence in and acceptance of vacci-
nation programs.[9] Such systems monitor suspected vaccine-
associated adverse events (VAAE) [8,10] and assess both their
severity and likely relationship to the vaccine or to the circum-
stances of its administration.[8,11,12]

Common minor events such as local reaction, fever and mal-
aise are part of the normal immune response and can also be
caused by vaccine components, such as aluminum hydroxide or
preservatives.[8,12] Virtually all rare and severe events (e.g., sei-
zures, thrombocytopenia, hypotonic-hyporesponsive episodes,
persistent crying) leave no aftereffects or sequelae. Although
anaphylaxis can be fatal, it leaves no sequelae if treated in a
timely manner. Encephalopathy is cited as a rare reaction to the
measles and the diphtheria, tetanus and pertussis or whooping
cough (DTP) vaccines, but a causal relationship has not been
demonstrated.[8,12,13]

It is hard to determine whether a VAAE is actually the result of vac-
cination or simply coincides with it; most vaccines are administered
in the first years of life, precisely when problems such as hearing
loss and developmental disorders become noticeable. If a causal
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relationship does exist, it is furthermore necessary to distinguish
between the effect of the vaccine itself and program errors in vac-
cine transport, storage, handling, or administration.[14]

In 1962 Cuba created the National Immunization Program (NIP),
grounded in four basic principles: accessibility, provision of vac-
cines at no cost to the patient, universality and active community
participation.[15] The NIP vaccination schedule includes 11 vac-
cines—70% of which are now domestically produced—protecting
against 13 diseases (Table 1).[16] Vaccine-preventable diseases
have become less of an issue in Cuba thanks to NIP’s effective-
ness: with >95% coverage,[17] it has brought about the elimina-
tion of five diseases (polio, diphtheria, measles, pertussis, and
rubella), two severe clinical forms (neonatal tetanus and tuber-
culosis meningitis), and two serious complications (congenital
rubella syndrome and mumps meningoencephalitis). Other dis-
eases—such as tetanus, typhoid fever, mumps and Haemophi-
lus influenzae type b (Hib) infections—are no longer public health
problems. Morbidity and mortality from meningococcal disease
and hepatitis B have plummetted, falling by more than 95% since
2002 and 2003, respectively.[17]

Hence, the greater attention to VAAEs and establishment in 1999 of
a surveillance system for their detection.[18] Cuba’s National Drug
Regulatory Authority (CECMED—its Spanish acronym) sets policy

Table 1: Current pediatric vaccination schedule in Cuba

Age
administered

Vaccines

DTWP

At birth

2 months X

3 months X

4 months X

5 months X

6 months X

12 months X

18 months X X

6 years X X

10 years
13 years
14 years

16 years

AM-BC: meningococcus B and C

BCG: serious forms of tuberculosis

DT: diphtheria and tetanus

DTwP: triple bacterial vaccine for diphtheria, tetanus, and pertussis

for research methodology, as well as roles and responsibilities in
VAAE detection.[19] Thus, CECMED collaborates closely with the
NIP’s VAAE surveillance system,[9,19] which carries out the basic
functions established by WHO of compiling and evaluating informa-
tion on vaccine quality, efficacy, and safety once they are in use.[19]

The VAAE surveillance system operates at all levels of the health
system and includes not only reporting but educating health per-
sonnel and training heads of all immunization programs in the
provinces and municipalities, including nurses and family physi-
cians. The system is passive, in that it depends on health person-
nel—primarily the family physician—taking the initiative to report
a VAAE by filling out an epidemiological questionnaire[19] and
sending it to the polyclinic to which he/she reports, whence it pro-
ceeds to the municipal, provincial and national levels.

When reporting a severe adverse event, the family physician
is required to immediately call the Deputy Director of Hygiene
and Epidemiology at the polyclinic to which he/she reports, trig-
gering an epidemiologic investigation, conducted by the poly-
clinic health area’s epidemiologist and the head of the municipal
and provincial immunization program to confirm or rule out the
possibility that the event is related to vaccine administration.
[18] When there is a need for heightened surveillance of new
vaccines in the immunization schedule, the head of NIP issues
countrywide instructions for active
surveillance. The Pedro Kouri
Tropical Medicine Instititute (IPK,
its Spanish acronym) processes
data received to meet established
program objectives. The director
of VAAE surveillance at IPK and

R eraaIonn the head of NIP in the Ministry of

during campaigns
twice a year
(February and
April)

February:
Children aged 1
month to 2 years,
11 months, 29
days

April:

Second dose for
children aged 1
month to 2 years,
11 months, 29
days

Booster for
children aged 9
years

DTwP+HB+Hib: pentavalent vaccine for diphtheria, tetanus, pertussis, hepatitis B, and Haemophilus influenzae type b

HB: hepatitis B

Hib: Haemophilus influenzae type b
MMR: measles, mumps, and rubella
OPV: oral polio vaccine

TA: typhoid fever

TT: tetanus toxoid

Adapted from: Reed and Galindo[16]

Public Health are jointly respon-
sible for quality assurance, data
analysis and VAAE surveillance
system performance.[18]

The objective of this study was to
describe the type, extent and impact
of reported VAAEs in children in
Cuba between 1999 and 2008.

METHODS

A retrospective descriptive study
was conducted of VAAEs report-
ed in Cuba from January 1, 1999
through December 31, 2008 in chil-
dren aged <16 years.

Study variables The definition of
VAAE used is that established by
PAHO for use by member states
with VAAE surveillance systems:
clinical symptoms following the
administration of a vaccine that
might be related to it and that
arouse concern in the population.
[12] Variables examined includ-
ed demographics, vaccine type,
events reported and event classifi-
cation by cause (Table 2).
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Table 2: Study variables

Years All years in the period 1999-2008
Sex male, female

0-5
Age group (years) 6-10

11-16

AM-BC (meningococcus B and C)
BCG (tuberculosis)

DTP (diphtheria, tetanus, pertussis)
DT (diphtheria and tetanus)

HB (hepatitis B)

Hib (Haemophilus influenzae type b)
MMR (measles, mumps, rubella)
OPV (oral poliomyelitis vaccine)

TA (typhoid fever)

TT (tetanus)

14 provinces and Isle of Youth Special
Municipality

Common minor events: fever of 38—40 °C, local
reactions at injection site, systemic symptoms
(vomiting, headache, irritability, cyanosis, pallor,
diarrhea, rash, malaise, nausea, dizziness,
chills, sleepiness)

Type of vaccine
(disease prevented)

Location

Symptoms, signs,
and syndromes
reported

Rare and severe events: anaphylaxis, blood-
borne infection (hepatitis and HIV), damage
to the sciatic nerve, encephalopathy, febrile
seizures, hypotonic—hyporesponsive episode,
local abscess at injection site, local reaction
to frozen vaccine, persistent crying, sepsis,
thrombocytopenia, toxic shock syndrome,
vaccine-associated paralytic poliomyelitis
Vaccine-related

Program error

Coincidental

Unknown cause

Event classification
by cause

VAAE investigation A national multidisciplinary expert commis-
sion, including both physicians and nurses, investigates all cases
of reported severe VAAEs to confirm or rule out causality and
determine other possible causes of any event severe enough to
cause death or residual disability.[18] The commission reviews
data on patient demographics, vaccine(s) administered, and pro-
gram operations, to determine probable cause as follows:

1. VAAE related to vaccination:

» Caused by the vaccine itself, when the VAAE is closely related
to components of the vaccine, to which the vaccinated person
may be allergic.

» Program error, when vaccines are administered at the wrong
site or via the wrong route; when needles and syringes are
unsterilized or are handled improperly; when vaccines are
reconstituted with inappropriate dilutants; when the recom-
mended dose is exceeded; when vaccines or dilutants are con-
taminated; when other products are substituted for vaccines; or
when vaccines are stored improperly.

2. VAAE unrelated to vaccination or coincidental, when it is dem-
onstrated that the event could have occurred even if the individual
had not been vaccinated.

3. Inconclusive VAAE, when the commission is unable to con-
clude that the event is coincidental and cannot rule out causation
by vaccine or program error.[19,20]

Data collection and analysis The primary source of information
was the epidemiological reporting questionnaire.[21] All question-
naires received from all Cuban provinces during the study period
were reviewed. Data were entered in an Excel database for calcu-
lations of absolute and relative frequencies (percentages) and of
overall and specific rates (by age, sex, province of residence, vac-
cine). The adverse event rate was calculated per 100,000 doses
administered (DA) by year. Data were organized in tables and
figures for analysis.

RESULTS

In the ten years following implementation of the surveillance system,
45,237,532 doses of vaccine were administered. A total of 26,159
VAAESs were reported using the epidemiological questionnaire, yield-
ing an overall rate of 57.8/100,000 DA. In 1999, 2004, 2005, and
2008, values above the overall rate for the decade were reported.
The highest rates were reported in the first and last years of the study
period, 1999 and 2008, (76 and 75/100,000 DA, respectively). The
lowest rate was reported in 2003 (39.7/100,000 DA).

No substantial differences were found in the reporting of VAAEs
by sex. A total of 12,621 events were reported in male (48.2%)
and 13,538 female children (51.8%). The group aged 0-5 years
had the highest VAAE rate (82/100,000 DA), while the group aged
11-16 years had the lowest (5.7/100,000 DA) (Table 3).

Table 3: Incidence of adverse events following vaccination by age
group in Cuba, 1999-2008

Age Adverse events Doses Rate/100,000
group (years) reported administered (DA) DA
0-5

23,824 29,036,731 82.0
6-10 1,632 2,076,483 73.8
11-16 803 14,124,318 5.7
Total 26,159 45,237,532 57.8

Source: Adverse events surveillance system, IPK

The DTwP vaccine and combinations thereof had the highest rate
of reported adverse events; oral polio vaccine (OPV) had the low-
est (Table 4).

All 14 provinces and the Isle of Youth Special Municipality
reported VAAEs. Sancti Spiritus (115/100,000 DA), Pinar del Rio
(106/100,000 DA), and Las Tunas (100/100,000 DA) had the
highest rates. The provinces of Havana City (32/100,000 DA),
Villa Clara (35/100,000 DA), and the Isle of Youth Special Munici-
pality (1/100,000 DA) had the lowest rates (Figure 1).

The vast majority of VAAESs reported were common minor effects
(percentages add to >100.0 because one VAAE could involve
multiple symptoms): fever, 17,538 (67.0%); local reactions at
injection site, 4470 (17.1%); systemic side effects, 2422 (9.3%).
Rare events reported included persistent crying, 2666 (10.2%);
febrile seizures, 112 (0.4%); hypotonic-hyporesponsive episodes,
3 (0.01%); and encephalopathy, 2 (0.008%).

There were 13 events severe enough to cause death or disability
and trigger an investigation into causation. These included two
cases of anaphylaxis (0.007%); one each of respiratory distress,
multiple organ failure and sudden death (0.004%); two of vac-
cine-associated paralytic poliomyelitis (VAPP) (0.007%), three
of toxic shock syndrome (0.01%); and one of sepsis (0.004%)
(Table 5).
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Table 4: Adverse events reported by vaccine type in Cuba,
1999-2008

Vaccine type Number of Doses Rate/100,000
adverse events | administered (DA) DA

DTwP+Hib+HB 3,048 764,661 398.6
DTwP 9,887 3,619,651 2731
AM-BC 4,516 2,357,285 191.6
DTwP+Hib 816 439,669 185.6
Hib 3,509 3,780,141 92.8
TA 1,302 3,925,555 33.2
MMR 928 2,896,474 32.0
DT 504 2,076,483 243
HB 1,016 4,859,086 20.9
TT 501 10,198,763 4.9
BCG 40 1,093,369 37
OPV 92 9,226,395 1.0
Total 26,159 45,237,532 57.8

AM-BC: meningococcus B and C

BCG: Bacillus Calmette Guerin (serious forms of tuberculosis)

DT: diphtheria and tetanus

DTwP: triple bacterial vaccine for diphtheria, tetanus, and pertussis
DTwP+HB+Hib: pentavalent vaccine for diphtheria, tetanus, pertussis, hepatitis B
and Haemophilus influenzae type b

HB: hepatitis B

Hib: Haemophilus influenzae type b

MMR: measles, mumps, rubella

OPV: oral poliomyelitis vaccine

TA: typhoid fever

TT: tetanus toxoid

Source: Adverse events surveillance system, IPK

Figure 1: Provincial* variation in vaccine-related adverse event rates
in Cuba, 1999-2008
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Source: Adverse events surveillance system, IPK

Provinces*

The expert commission’s investigation of the 13 severe VAAEs
concluded that eight of these were vaccination-related, four of
them related to program error and four to the vaccine: two cases
of VAPP caused by OPV, both left with disabilities; and two cases
of anaphylaxis. Both cases of anaphylaxis and all four VAAEs due
to program error were fatal. The other five VAAEs were consid-
ered coincidental and unrelated to vaccination (respiratory dis-

Table: 5: Severe vaccination-associated adverse events in Cuban
children, 1999-2008

_Classq‘lcayon per VAAE vaccine Outcome
investigation (year)

anaphylaxis AM-BC death (2003)
Vaccination-related: anaphylaxis DTwP+HB+Hib death (2008)
vaccine VAPP OPV disability (2000)
VAPP OPV disability (2006)
sepsis DTwP death (2004)
Vaccination-related: TSS measles death (2002)
program error TSS measles death (2002)
TSS measles death (2002)

encephalopathy NP
encephalopathy NP
multiple organ

disability (2000)
death (2000)

_ NP death (2008)
failure

respiratory NP death (2007)
distress

sudden death NP

AM-BC: meningitis B and C vaccine

DTwP: diphtheria, tetanus and whole-cell pertussis vaccine

DTwP+HB+Hib: pentavalent vaccine for diphtheria, tetanus, pertussis, hepatitis B,
and Haemophilus influenzae type b

NP: not published (because VAAE ruled coincidental)

OPV: Oral poliomyelitis vaccine

TSS: Toxic shock syndrome

VAAE: Vaccine-associated adverse event

VAPP: Vaccine-associated paralytic poliomyelitis

Source: Adverse events surveillance system, IPK

death (2004)

tress, multiple organ failure, sudden death, and the two cases of
encephalopathy). There were four deaths among the coincidental
VAAEs and one patient was left with encephalopathy-related dis-
ability, for a total of ten deaths (0.022/100,000 DA) and three cas-
es of disability (0.007/100,000 DA) among all VAAEs (Table 5).

Among the four cases classified as program errors, three occurred
in 2002 during the measles mop-up campaign conducted in Cuba
every nine years to increase vaccination coverage. It was found
that the three cases of toxic shock syndrome followed administra-
tion of an imported measles vaccine containing an unsterile dilu-
tant. The fourth, a sepsis case reported in 2004, was due to lack
of compliance with vaccine administration standards.

DISCUSSION

Differences in reporting systems make comparisons between
countries, and hence, with this study, difficult. Cuba’s adverse
events surveillance system routinely reports overall rates per
100,000 DA by year, type of vaccine, and province. The structure
of Cuba’s health system, with the entire population enrolled at
the primary care level for continuous assessment and risk evalu-
ation,[22] facilitates collection and analysis of comprehensive and
reliable data at the primary care level. This enables reporting on
VAAEsSs per dose administered, not just per dose distributed, as in
some systems. For example, the VAAE surveillance system in the
United States (VAERS) provides the number of adverse events
reported among doses distributed.[23] In the period 1991-2001,
there were 128,717 VAAE for 1.9 billion doses distributed; the
overall reporting rate for the 27 most common vaccines was 11.4
reports/100,000 doses distributed.[23] The rate per dose distrib-
uted is obviously lower than the rate per DA. A three-year study
in Brazil did report doses adminstered, but not by year, simply the
cumulative overall rate per DA for each type of vaccine (with BCG
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exhibiting the highest rate per DA during the study period and the
DTP vaccine the second highest).[24]

The highest VAAE rates in the study period were seen in the first
and last years of the series. The years 2004, 2005, and 2008
had adverse event rates that were higher than the overall rate
for the period; this was likely related to changes in the immuni-
zation schedule connected with the introduction of Cuban vac-
cines such as Hib in 2004, the tetravalent vaccine (DTwP—HB)
in 2005, and the pentavalent vaccine (DTwP-HB-Hib) in 2006,
which were subject to stricter surveillance (unpublished informa-
tion, NIP). The rate in 2003 was lower than in the other years,
which may have been influenced by the reorganization of pri-
mary care at the time, involving a decrease in total number of
family physicians.

The highest VAAE rate reported was in the group aged 0-5 years.
This was expected, since Cuba’s vaccination schedule includes
a large number of vaccines for this age group.[16] The literature
contains reports of different studies on adverse events by age
group, but they are not comparable because they do not match
the age groups in our study.[23]

The DTwP vaccine exhibited the highest adverse event rates dur-
ing these years. Despite its acknowledged efficacy, it is known to
be associated with a significant number of adverse effects.[24]
The causative agent of whooping cough is Bordetella pertussis.
The whole-cell Bordetella pertussis component is largely (but not
exclusively) responsible for reactions following admininistration
of DTwP and its combinations with other components (such as
HB and Hib).[25,26] Eliminating it from the NIP is not advisable,
however. The experience in Japan reported in 1975 showed that
a 20% reduction in DTwP vaccination coverage led to a pertussis
epidemic that resulted in high morbidity and mortality.[27] A simi-
lar phenomenon occurred in the United Kingdom and Sweden.
[28,29] The DTaP (acellular) vaccine currently available on the
market is less reactogenic, but its high price puts it out of reach for
developing countries, so it is currently infeasible to add to Cuba’s
vaccination schedule.

VAAE reports submitted by Cuba’s 14 provinces and the Isle of
Youth Special Municipality demonstrate the national scope of the
VAAE surveillance system. However, VAAE rates reported vary
widely by province. Other monitoring and analytic studies are
needed to understand this provincial variability.

Predominance of fever and local reactions at the injection site
among VAAEs seen here coincide with reports of the US surveil-
lance system[23], a global pioneer in VAAE surveillance. The
Brazilian study cited earlier also reported these symptoms as the
most frequent, followed by persistent crying and seizures.[24] In
Italy, Zanoni reported local reactions at the injection site as most
frequent, followed by seizures.[30] Seizures did not figure among
the most frequent symptoms in our study.

VAPP is a rare complication of OPYV, first reported in the United
States, with a rate of 1/3.2 million doses of OPV vaccine dis-
tributed.[31] When the polio eradication program was set up in
Cuba in late 1962, a surveillance system was created for acute
flaccid paralysis (AFP) in children aged <15 years, predating the
guidelines of the Global Polio Eradication Initiative, which were
endorsed by the World Health Assembly in 1988.[32] Since then,

only 20 cases of VAPP have been reported in Cuba, the last diag-
nosed in 2006. The overall risk in Cuba, based on total OPV dos-
es administered in the population aged <15 years, is 1/3,778,811
DA.[33] In another study published in Brazil in 2000, the estimated
risk was higher (1/2.39 million doses).[34]

We used the Brighton Collaboration definitions for investiga-
tion and analysis of the two cases of anaphylaxis.[35] Vaccine-
attributable anaphylaxis is a severe but rare event, estimated
to occur in a range of 1 to 10/1,000,000 DA, depending on
the vaccine studied; available data are limited and precise esti-
mates are difficult to obtain.[36] A 1991-1997 study by Bohlke
et al. in the United States identified 5 cases of anaphylaxis in
7.5 million DA (all vaccines included), yielding a risk of 0.65
cases/1,000,000 DA, concluding that risk of anaphylaxis was
very low.[37] Our study found a rate some 15 times lower that
that reported by Bohlke et al. and far below the range of 1 to
10/1,000,000 DA.

An 11-year study by the US VAERS reports deaths by study year
and fatal event proportions ranging from 1.4 to 2.3%.[23] In our
study, fatal events ranged from 0.0 to 0.1%. This corroborates the
assertion that vaccination is still one of the health interventions
with greater benefits than risks.

Nevertheless, our study shows that while vaccines are effective
in preventing infectious diseases associated with high mortal-
ity, they are not risk free. Thus, it is essential to monitor their
administration to determine actions to be taken to continue
guaranteeing NIP’s success, defined by continued public trust
and safety of the procedures and vaccines used, so that vacci-
nation continues to yield the expected benefits with a minimum
of risks.

The study shows that VAAE surveillance provides an important
complement to information about NIP’s benefits in eliminating
or dramatically reducing diseases that once killed and disabled
children. It shows the scope of the risk side of the risk-benefit
equation, allowing the public to appreciate the true net benefit of
immunization for population health.[15-17]

Some limitations of the VAAE surveillance system placed con-
straints on this study. There was lack of systemwide computerized
data processing that delayed reporting and analysis of adverse
events. Only in severe cases were reports expedited to enable
investigation within 24 hours of the event. The VAAE surveillance
system has since been computerized in the provinces and munici-
palities, enabling information to flow more rapidly.

There were also issues with case definitions. Since its launch
in 1999, the VAAE surveillance system has been working with
standard reporting case definitions per 1997 WHO guidelines for
VAAE surveillance for immunization program managers, updating
them with WHO modifications.[18,38] The experience and reports
of the US VAERS have also been taken into account.[39] Other
institutions that have been working on the standardization of case
definitions to develop a common international language are the
Brighton Collaboration and the US Centers for Disease Control
and Prevention.[35] These efforts have led to more systematic
training of physicians and nurses to prevent adverse events asso-
ciated with operational aspects of the program, over which vac-
cinators can and should have control.
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CONCLUSIONS

This study sheds light on the type, extent and impact of vaccine-
associated adverse events reported in Cuban children from 1999 to
2008. The low rates of severe vaccine-associated adverse events
observed in this study underline the low risk of vaccination relative

to its demonstrated benefits in Cuba. Decision-making for the con-

tinued success of the National Immunization Program is supported
by reliable information from comprehensive national surveillance with
standarized reporting, along with multidisciplinary expert analysis of
rare and severe adverse events and program errors. -

REFERENCES

1.

10.

1.

12.

13.

14.

15.

16.

17.

Vigilancia de los eventos supuestamente atribui-
dos a la vacunacion o inmunizacion de la vacuna
contra la gripe A (H1IN1) y prevencion de crisis.
Washington DC: Pan American Health Organiza-
tion; 2010. p. 4. Spanish.

Vacunas e inmunizacion: Situacién Mundial. 3rd
ed. Geneva: World Health Organization; 2009. 16
p. Spanish.

Ochoa RF. Inmunoepidemiologia y estrategias
de vacunacion. Havana: Ediciones Finlay; c2005.
Chapter 3. p. 28. Spanish.

Wakefield AJ. MMR vaccination and autism. Lan-
cet. 1999 Sep 11;354(9182):949-50.

Scanlon TJ. MMR vaccine uptake may by lower
than reported because of manipulation of target
groups. BMJ. 2002 Mar 23;324(7339):733.
Coombes R. Vaccine disputes. BMJ. 2009 Jun
22;338:b2435.

Chen RT. Vaccine risk: real perceived and
unknown. Vaccine. 1999 Oct 29;17 Suppl 3:541-6.
Olivera L, Castillo C, Donovano C, Pefia J, Andrés
J. Vacunacion segura. Avances recientes en
inmunizacion. In: Publicacién Cientifica No. 619.
2nd ed. Washington: Pan American Health Orga-
nization; 2007. p. 69-86. Spanish.

Quadros CCA, Olivé JM, Nogueira C, Carrasco P,
Silveira C. Programa Ampliado de Inmunizacion
(PAI). In: Benguigui Y, Land S, Paganini JM,
Yunes J, editors. Acciones de salud maternoin-
fantil a nivel local: segun las metas de la Cumbre
Mundial en favor de la infancia. Washington, D.C;
Pan American Health Organization; 1999. p.141—
72. Spanish.

Severini A, Battistini T, Pérez A, Lamy P, Fedelli
S, Moreno J, et al. Estudio de un efecto adverso
supuestamente atribuible a la vacunacioén e inmu-
nizacién en el marco de una Campafa de Vacu-
nacién: experiencia en Catamarca. Rev Hosp
Nifios BAires. 2005 Oct;47(214):264—9. Spanish.
Pickering LK, Baker CJ, Freed L, Grogg S, Poland
GA, Rodewal LE, et al. Infectious Diseases
Society of America. Immunization Programs for
Infants, Children, Adolescents, and Adults: Clini-
cal Practice Guidelines by the Infectious Diseases
Society of America. Clin Infect Dis. 2009 Sep
15;49(6):817—-40.

Vacunaciéon segura. Mddulos de capacitacion.
Médulo V. Aspectos técnicos y clinicos de los
eventos supuestamente atribuibles a la vacu-
nacién o inmunizacion (ESAVI). Washington DC:
Pan American Health Organization; 2007. p. 2.
Spanish.

Vacunacion segura. 4 Cémo enfrentar los eventos
supuestamente atribuidos a la vacunacion e inmu-
nizacion? Washington DC: Pan American Health
Organization; 2002. p. 6. Spanish.

Vacunacién segura. Mddulos de capacitacion.
Modulo VI. Sistema de monitoreo de eventos
supuestamente atribuidos a la vacunacion. (ESA-
VI). Washington DC: Pan American Health Orga-
nization; 2007. p. 11-2. Spanish.

Programa Nacional de Inmunizacién. Havana:
Ministry of Public Health (CU); 1997. p. 2-3.
Spanish.

Reed G, Galindo MA. Cuba’s National Immuniza-
tion Program. MEDICC Rev. 2007 Oct;9(1):5-7.
Ministry of Public Health (CU); PAHO. Evaluacién
internacional del programa de inmunizaciones de
Cuba. [International evaluation of Cuba’s immuni-

18.

19.

20.

21.

22.

23.

24,

25.

26.

27.

28.

29.

30.

31.

32.

33.

zation program] Final report. Havana: Ministry of
Public Health (CU); 2004 Nov 29-Dec 11. 23 p.
Spanish.

Programa de sistema de vigilancia de eventos
adversos consecutivos a la vacunacion. Havana:
Ministry of Public Health (CU); 1999. Spanish.
Government Center for Drug Quality Control (CU).
Regulacion No. 17 — 2008. Directrices para la
investigacion de los eventos adversos supuesta-
mente atribuibles a la vacunacion o inmunizacion
(ESAVI). Havana: Ministry of Public Health (CU);
2008. Spanish.

Vacunacion segura ¢Coémo enfrentar los eventos
supuestamente atribuidos a la vacunacion e inmu-
nizacion? Washington DC: Pan American Health
Organization; 2002. p. 9-12. Spanish.

Galindo Santana BM, Galindo Sardifia MA, Pérez
Rodriguez A. Sistema de vigilancia de eventos
adversos consecutivos a la vacunacién en la
Republica de Cuba. Rev Cubana Med Trop. 1999
Sep-Dec;51(3):194-200. Spanish.

Ministry of Public Health National Medical
Records and Health Statistics Bureau (CU). Anu-
ario Estadistico de Salud 2009. Havana: Ministry
of Public Health (CU); 2010 Apr. p. 112. Spanish.
Zhou W, Pool V, Iskander JK, English-Bullard R,
Ball R, Wise RP, et al. Surveillance for Safety After
Immunization: Vaccine Adverse Event Report-
ing System (VAERS) United States, 1991-2001.
MMWR Surveill Summ. 2003 Jan 24;52(1):1-24.
Fernandes GC, Bastos Camacho LA, Sa Carv-
alho M. Surveillance system of vaccine adverse
events and local data analysis — the experience in
a middle-sized city in Brazil, 1999-2001. Vaccine.
2005 Mar 18;23(17—-18):2349-53.

Abarca VK, Cerda LJ, Ferreccio RC. Reacciones
adversas a vacunas DPT del Programa Nacio-
nal de Inmunizaciones. Rev Med Chil. 2009
Jan;137(1):10-7. Spanish.

Carletti K, Dayan G, Katayfe F, Man C, Sanguinetti
R, Tarlovsky A, et al. Reactogenicidad de la vac-
una DPT acelular y celular. Arch Argent Pediatr.
1998 Apr;96(2):95-102. Spanish.

Kimura M, Kuno—Sakai H. Current epidemiology
of pertussis in Japan. Pediatr Infect Dis J. 1990
Oct;9(10):705-9.

Cherry JD. The epidemiology of pertussis immu-
nization in the United Kingdom and the United
States: a comparative study. Curr Probl Pediatr.
1984 Feb;14(2):1-78.

Romanus V, Jonsell R, Bergguist SO. Pertus-
sis in Sweden after the cessation of general
immnunization in 1979. Pediatr Infect Dis J. 1987
Apr;6(4):364-71.

Zanoni G, Ferro A, Valsecchi M, Tridente G. The
“Green Channel” of the Veneto region as a model
for vaccine safety monitoring in ltaly. Vaccine.
2005 Mar 18;23(17—-18):2354-8.

Schonberger LB, McGowan JE, Gregg MB.
Vaccine-associated poliomyelitis in the Unit-
ed States 1961-1972. Am J Epidemiol. 1976
Aug;104(2):202—-11.

World Health Assembly. Global eradication of
poliomyelitis by the year 2000. Resolution WHA
41.28. Geneva: World Health Organization; 1988.
Mas Lago P, Ferrer H, Goyenechea A, Galindo
MA, Sarmiento L, Fonseca M. Casos de polio-
mielitis paralitica asociada a la vacuna oral anti-
poliomielitica en Cuba (1963-2006). Rev Cub Hig

34.

35.

36.

37.

38.

39.

Epidemiol. 2008 May—Sep;46(2):1-14. Spanish.
Oliveira LH, Struchiner CJ. Vaccine-associated
paralytic poliomyelitis in Brazil, 1989-1995. Rev
Panam Salud Publica. 2000 Apr;7(4):219-24.
Kohl KS, Gidudu J, Bonhoeffer J, Braun MM,
Buettcher M, Chen RT, et al. The development of
standardized case definitions and guidelines for
adverse events following immunization. Vaccine.
2007 Aug 1;25(31):5671—4.

Riggeberg JU, Gold MS, Bayas JM, Blum MD,
Bonhoeffer J, Friedlander S, et al. Anaphylaxis:
Case definition and guidelines for data collection,
analysis, and presentation of immunization safety
data. Vaccine. 2007 Aug 1;25(31):5675-84.
Bohlke K, Davis RL, Marcy SM, Braun MM,
DeStefano F, Black SB, et al. Risk of Anaphylaxis
After Vaccination of Children and Adolescents.
Pediatrics. 2003 Oct;112(4):815-20.

Surveillance of adverse events following immu-
nization. Field guide for Programme on Immu-
nization [Internet]. Geneva: World Health
Organization; 1997 [cited 2011 Feb 11]. Available
from: http://www.who.int/vaccines-documents/
DocsPDF/www9541.pdf

Ball R, Halsey N, Braun MM, Moulton LH, Gale
AD, Rammohan K, et al. Development of case
definitions for acute encephalopathy, encepha-
litis and multiple sclerosis reports to the Vaccine
Adverse Event Reporting System. J Clin Epide-
miol. 2002 Aug;55(8):819-24.

THE AUTHORS

Belkys M. Galindo Santana (Correspond-
ing author: bgalindo@ipk.sld.cu), physician
with dual specialties in family medicine and
epidemiology. Assistant professor and associ-
ate researcher, Pedro Kouri Tropical Medicine
Institute (IPK), Havana, Cuba.

Damarys Concepcion Diaz, systems pro-
gramming technician, IPK, Havana. Cuba.

Miguel A. Galindo Sardifia, physician with
dual specialties in epidemiology and health
administration. Consultant, National Immuniza-
tion Program, National Epidemiology Division,
Ministry of Public Health, Havana, Cuba.

Antonio Pérez Rodriguez, physician specializ-
ing in epidemiology with a doctorate in medical
sciences. Full professor and senior researcher,
IPK, Havana, Cuba.

JesUs Saiz Sanchez, physician specializing
in health administration with a master’s degree
in public health. Full professor and associate
researcher, IPK, Havana, Cuba.

Submitted: March 2, 2011
Approved for publication: December 20, 2011
Disclosures: None

MEDICC Review, January 2012, Vol 14, No 1

Peer Reviewed

43



