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BACKGROUND
Global immunization coverage prevents approximately 3 million childhood deaths annually (1). However, nearly 1.5
million children still die every year due to vaccine-preventable diseases. In 2017, nearly 20 million children worldwide
did not receive the full package of the recommended immunizations, and more than 60% of these under-vaccinated
children lived in low-income countries, including Ethiopia (2).
The World Health Organization (WHO) recommends that all children be immunized against at least six common
vaccine-preventable diseases, namely tuberculosis (one dose), diphtheria (three doses), pertussis (three doses), tetanus
(three doses), polio (four doses), and measles (one dose) (3). In 2019, WHO’s Expanded Program on Immunization
(EPI) also included Hepatitis B, Haemophilus influenzae type B (Hib), pneumococcal conjugate vaccine (PCV-13) and
monovalent human rotavirus vaccine (RV1) (3). A child is considered fully vaccinated according to the Ethiopia EPI
when they have received all the vaccines recommended by WHO, all of which are crucial to reduce infant and child
mortality (4). Over 35% of WHO member countries, including Ethiopia, are struggling to meet the 90% coverage
target for the third dose of diphtheria, tetanus and pertussis-containing vaccine (5).
Ethiopia, Africa’s second most populous nation, has offered immunization through the national EPI since November
2011. Currently, there are gaps in accessibility and provision of immunization services to Ethiopia’s wider population,
and immunization coverage remains below the recommended WHO target (6). The last Mini Demographic and
Health Survey conducted in 2019 showed only 4 out of 10 children (43%) aged 12-23 months had received all basic
vaccinations, with roughly 2 in 10 (19%) not having received any vaccine (7) according to a vaccination card or the
mother’s recall. However, comparison of Ethiopia’s estimates for the same year from different sources show major
and persistent discrepancies between administrative, survey and UN estimates (Figure 1) (8).

In 2017 nearly 20 million children worldwide did not receive
the full package of the recommended immunizations, and more than
60% of these under-vaccinated children lived in low-income countries
CHAMPS | June 2021 | Understanding Burden of Vaccine Preventable Diseases in Kersa, Eastern Ethiopia

1

Figure 1. WHO/UNICEF’s 2019 summary of trends in estimates of Ethiopia’s DTP3 coverage by 6 months of age

Ethiopia exhibits significant regional variation in
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RELEVANT PUBLIC HEALTH,
SCIENTIFIC AND CLINICAL
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In the 24 sub-districts under Kersa DSS coverage,
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Figure 1. WHO/UNICEF’s 2019 summary of
trends in
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age
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approximately 15,750 under-five children live in the
surveillance catchment area. In the first two years
(February 4, 2019 through February 3, 2021), 312

Stillbirth

Stillbirth
21%

Neonates

Neonates

Neonates

hospital MITS team is based in Hiwot Fana Hospital, the
main referral hospital where children from Kersa can

Infants/children

*Stillbirth: No spontaneous
breathing
or movement
at time of delivery AND at least one of the following:
Stillbirth
Neonates
Infants/children
1) weighing 1,000 grams or more, or 2) estimated gestational age > 28 weeks)
**Neonates: Babies aged <28 days old
*** Infants/children: babies aged between 28 days and <12 months old or children under-five years

be sent if they cannot be treated in lower-level facilities
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Among the 16 infants or under-five child cases (i.e.,

PUBLIC HEALTH ACTIONS

those with higher risk for vaccine-preventable diseases),

Sharing Data at Family, Local,
Regional and National Levels

eight had an immediate (6) or underlying (2) cause of
death due to a vaccine-preventable pathogen. One
child had measles as an underlying cause of death with
Streptococcus pneumoniae and Haemophilus influenza
as the immediate cause of death. One case had sepsis as
underlying and meningitis as immediate due to Neisseria
meningitidis. For the other six cases, five had severe acute
malnutrition as underlying cause of death and one portal
hypertension. Of these six children, immediate cause
of death was attributed to Streptococcus pneumoniae
in five cases (one case was due to sepsis & pneumonia,
another two cases were sepsis, pneumonia & meningitis
and two were pneumonia only), leaving the remaining
four cases co-infected with one or more other vaccinepreventable pathogens, such as Neisseria meningitidis
(1) measles (1) or Haemophilus influenza (2). The eighth
case’s underlying cause of death was attributed to
severe acute malnutrition and immediate to cholera. An
extra case, a child who died from Group A streptococcus
sepsis and meningitis, also had pneumonia caused by
Streptococcus pneumoniae as part of the causal chain of
events (or not assigned as underlying or immediate cause

CHAMPS

Ethiopia

shares

aggregated

mortality

surveillance data as well as results from DeCoDe panels
with families, local and regional health authorities, and
the Ministry of Health; data from individual cases is
shared at the national level with the Ethiopian Public
Health Institute (EPHI) on a regular basis. Families of
the deceased also receive individual cause of death
results as determined by the DeCoDe panelists, as well
as counselling and health education in relation to the
individual findings. Vaccine-preventable diseases as a
cause of death are part of this data sharing; notifiable
diseases tracked by the Public Health Emergency
Management (PHEM) system, such as meningitis
due to N. meningitidis or measles, are reported by
CHAMPS Ethiopia to health authorities according to
national guidelines.

Theatre for Development
The site developed scripts and performances for Theatre
for Development (TfD) and 52 radio programs to bring

of death). Most of these children were not vaccinated or

awareness to the community on sepsis, pneumonia and

information about vaccination was unknown.

meningitis caused by vaccine-preventable diseases,
including information on how to prevent these

Despite a limited sample size, these findings suggest

conditions by increasing vaccine uptake and coverage.

a substantial burden of vaccine-preventable diseases

TfD is a participatory approach used to share knowledge

contributing to child mortality in Ethiopia. During the
first year of surveillance, several outbreaks of measles
were reported in Kersa District as well as in a nearby
district—Haramaya—where 1,176 complicated measles

and CHAMPS DeCoDe results with the community
in an entertaining way. Scenarios were prepared and
community actors were identified and trained to

cases were admitted to the district hospital from March

perform 2-4 scenes for the audience; in between scenes,

to September 2019.

audiences reflect on the performance and discuss the
concepts presented. The radio program broadcasted

A substantial burden of vaccinepreventable diseases is contributing to
child mortality in Ethiopia.

sessions two days per week at a time of high audience, in
both local languages, Amharic and Affan Oromo.

CHAMPS | June 2021 | Understanding Burden of Vaccine Preventable Diseases in Kersa, Eastern Ethiopia

4

Health Education
Health education sessions and brochures which focus
Health
education
session at Kersa
health center
waiting area.

on different public health issues including vaccinepreventable diseases and importance of vaccines were
developed collaboratively in both local languages
by clinical staff, pediatricians, and CHAMPS public
health officers to provide knowledge sharing. Health
education sessions are provided at Hiwot Fana Hospital
every Thursday and at Harar and Kersa health centres
every Monday and Tuesday in the patient waiting
areas. The sessions provide community members with
opportunities for discussion and to provide feedback,
ask questions and raise challenges. Brochures are made
available in the waiting areas of the Kersa health facility
and Hiwot Fana Hospital for community members
awaiting clinical services.

Health education
session at Kersa
subdistrict during
clinical service
provision.

Clinical Services
Medical support for the routine clinical services program
at the under-five children outpatient and inpatient

Research Advocacy

departments at two district health centers, Kersa and

DeCoDe results are used by the CHAMPS Ethiopia team

Water, occurs on Mondays and Tuesdays each week. This

to develop new research ideas. One of the main findings

support was initiated by CHAMPS staff, pediatrician Dr.

following the first DeCoDe panel was a high number

Lola Madrid and medical doctor Dr. Hallelujah Leulseged,

of neonatal and infant or child cases where meningitis

with the support of the CHAMPS community MITS

was an intermediate cause of death or was present

team. Their support includes medical diagnosis and

in the causal pathway. Among the pathogens causing

treatment, provision of common antibiotics, referral

meningitis, some of them are vaccine-preventable,

of severely ill children to the higher health facility, and

such as certain serotypes of serogroups of Neisseria

counseling services. Health counseling service for families

menigitidis or Streptococcus pneumoniae. A new grant

and caretakers of children is given during these routine

with different components, including a carriage study

clinical services, and focuses on different health topics,

on Neisseria menigitidis and meningitis surveillance,

including the importance of child vaccination. One-on-one

in collaboration with EPHI, has been awarded and

counseling is provided after the provision of clinical services.

will be implemented in Kersa later in 2021. CHAMPS

CHAMPS will generate data on
serotypes contributing to a high
number of pneumococcal deaths.

will be implementing a new laboratory diagnostic
that will generate data on serotypes contributing to
pneumococcal deaths; data on serotypes will answer the
question more specifically of whether the deaths were
caused by serotypes targeted by pneumococcal vaccine.
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LESSONS LEARNED, RECOMMENDATIONS, AND NEXT STEPS
• The CHAMPS work in Eastern Ethiopia shows the burden of vaccine–preventable diseases is potentially very high
and the mortality associated with disease is also important.
• A better understanding of the barriers and effectiveness of vaccine services at both the community and health
systems levels is needed. Dependent on where barriers are identified, public health funding and advocacy for mitigation
should be prioritized to increase coverage and effectiveness of vaccination coverage, and thus reduce the burden
of vaccine-preventable diseases; this is especially important for vaccines which are currently available through EPI,
including PVC-13, rotavirus and measles. An assessment of vaccination history such as review of vaccination cards if
available would help researchers understand if deaths were due to vaccine failure, missed doses, or failure to vaccine
and could provide more information in determining cause of death.
• Further exploration of other vaccine-preventable diseases that are not currently included in the national
immunization program, such as N. meningitidis or cholera is needed. Although a conjugate vaccine for meningitis was
introduced between 2013-2015 through a three-phase mass campaign, it was only during those years and limited to
Western Ethiopia, where the meningitis belt is located. Our findings, as well as the high number of meningitis cases
reported across the country, may indicate that N. meningitidis is more widespread in Ethiopia than recognized.
• Advocacy for research in Kersa District should focus on the burden of vaccine-preventable diseases and the public
health actions that could be derived from the findings.
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