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Letter to the Editor

Diphtheria outbreak in Indonesia, 2017: An outbreak of an ancient and vaccine-preventable disease in the third
millennium

Dear Sir,

Diphtheria, caused by toxin-producing strains of Corynebacterium
diphtheria, is a highly contagious but vaccine-preventable communic-
able disease. The bacterium primarily infects the pharynx, tonsils and
nose but the toxin could affect vital organs such as the heart, kidneys,
and nervous system. Globally, the case-fatality rate for diphtheria is
5%–10% but it could be higher (approximately 20%) among children
younger than five years old and the elderly.1 Although many countries
in the world have succeeded in eliminating diphtheria, it is re-emerging
in some countries, including in the Republic of Indonesia, the most
populous country in the South-east Asia region.

In mid-November 2017, the Ministry of Health of the Republic of
Indonesia (MoHRI) announced that there has been an ongoing diph-
theria outbreak in Indonesia. Between January 1 and week 44 of 2017,
the Director-General of Disease Prevention and Control of MoHRI re-
ported 596 clinically-diagnosed diphtheria cases with 30 deaths from
95 regencies of 21 provinces across Indonesian archipelago.2 Most of
the cases were reported in East Java and West Java provinces, with 271
cases (11 deaths) and 95 cases (10 deaths), respectively (Table 1). Al-
though the highest case numbers occurred in East Java, the highest
incidence rate was in Aceh and the highest mortality rate was in West
Borneo. Nationally, the incidence and the mortality rates of the ongoing
outbreak were 0.23 cases per 100,000 people and 5.03%, respectively,
with the provincial mortality rate ranging between 0% and 20%. These
figures match CDC estimates of diphtheria mortality, which range be-
tween 5%–10% but could reach 20%.1 To prevent further transmission
of the disease and to prevent children from acquiring diphtheria, the
MoHRI launched an Outbreak Response Immunisation (ORI) targeting
children 1 through 18 years old on December 11th 2017. The targets
are the most populous provinces in Indonesia. This program was con-
ducted in close coordination with the South-East Asia Regional Office of
the World Health Organization.

Historically, Indonesia successfully eliminated diphtheria in
1998 after promoting a massive vaccination program. However, the
number of cases has fluctuated since 2002 and the disease re-
emerged in 2009. There are several plausible factors that might
relate to the re-emergence of diphtheria and the massive 2017
outbreak. One of them is low vaccination coverage. National data
indicate that immunization coverage of diphtheria, pertussis, and
tetanus (DPT) of children between 2 and 6 years old was only
75.6%.3 This is far from the ideal coverage which is above 90%. One
of the provinces with the lowest coverage of DPT vaccination was
Aceh (52.9%). Therefore, it is not surprising that Aceh had the
highest incidence rate during the outbreak. The Aceh Provincial
Health Office reported 113 clinically-diagnosed diphtheria cases
between 1 January and 31 December 2017, during which time two
subspecies were circulating (C. d. mitis and C. d. gravis). Using the

current DPT vaccine coverage of each province in Indonesia, our
analysis has revealed that there is a negative correlation between
DPT vaccine coverage and both diphtheria incidence and mortality
during the outbreak: r = 0.110 and r = 0.145, respectively, al-
though these values were not significant. In addition, 66% of the
cases during the outbreak never received DPT vaccination while
31% had not completed the full DPT vaccine series. Altogether
these provide evidence for the pivotal role of DPT vaccination in
preventing diphtheria.

Low vaccination coverage derives from a high degree of vaccine
hesitancy, lack of awareness about the benefits of vaccination, and,
for some areas, lack of access to vaccination services. Previously,
we expressed our concern regarding low vaccine coverage and ac-
ceptance towards vaccination in Indonesia.4 Now, we urge national
and local governments to establish comprehensive programs to in-
crease public attitudes towards vaccination and vaccine acceptance.
It is well known that decision-making processes regarding vacci-
nation are complex and multidimensional; therefore, designed
programs should be able to (a) minimize any distrust and perceived
religious barriers; (b) minimize specific barriers to vaccination such
as fear of side effects; and (c) increase beliefs and expectations re-
garding vaccine efficacy.5 In the Indonesian context, in which
87.2% of the population identifies as Muslim, such programs should
be integrated within the religion and health sectors.6,7 In addition,
the general population in most provinces is deeply religious and
more likely to obey religious leaders than government health care
workers (HCWs).7 Religion-related issues have been reported to be
among the most important barriers for vaccination in several
countries.8 Therefore, vaccination-related information should be
disseminated through well informed religious leaders because this
format could overcome religion-related issues surrounding vacci-
nation.

In conclusion, the recent diphtheria outbreak in Indonesia re-
flects inadequate vaccination coverage and has demonstrated the
importance of sustaining high levels of vaccine coverage. High
vaccination coverage including timely booster doses should be
achieved throughout childhood vaccination programmes. In
Indonesia, diphtheria vaccine is available for free in government
health facilities as a part of Routine Basic Immunisation. Apart from
providing free vaccines for the public, governments and their multi-
sectoral collaboration partners should launch programs to gain
public confidence in diphtheria vaccination. In our perspective,
these programs should be integrated with the most trusted sectors,
religion and health, because of the critical role played by trusted
individuals in the vaccination delivery programs.
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Table 1
Distribution of diphtheria cases and mortality during the 2017 outbreak (update: week 44 of November 2017).

Province Number of case Number of death Population numbera Incidence (per 100,000) Mortality (%) DPT-HB-3 vaccination coverage (%) b

Aceh 76 3 5,096,248 1.49 3.95 52.9
East Java 271 11 39,075,152 0.69 4.06 85.7
Banten 81 3 12,203,148 0.66 3.70 63.3
West Sumatera 30 0 5,259,528 0.57 0.00 70.0
West Java 95 10 47,379,389 0.20 10.53 71.5
East Borneo 6 0 3,501,232 0.17 0.00 81.4
Southeast Sulawesi 4 0 2,551,008 0.16 0.00 75.3
DKI Jakarta 16 2 10,277,628 0.16 12.50 79.1
Riau 8 0 6,500,971 0.12 0.00 70.0
West Borneo 5 1 4,861,738 0.10 20.00 71.9
Gorontalo 1 0 1,150,765 0.09 0.00 93.0
Jambi 3 0 3,458,926 0.09 0.00 76.7
South Sulawesi 4 0 8,606,375 0.05 0.00 69.5
North Sulawesi 1 0 2,436,921 0.04 0.00 83.3
Central Borneo 1 0 2,550,192 0.04 0.00 67.9
Central Sulawesi 1 0 2,921,715 0.03 0.00 72.6
Central Java 11 0 34,019,095 0.03 0.00 89.2
Papua 1 0 3,207,444 0.03 0.00 40.8
South Borneo 1 0 4,055,479 0.02 0.00 72.0
North Sumatera 2 0 14,102,911 0.01 0.00 63.1
Lampung 1 0 8,205,141 0.01 0.00 82.5
Indonesia 596 30 258,704,986 0.23 5.03 75.6

a Based on data from Ministry of Health of the Republic Indonesia, 2016.
b Based on data from Ministry of Health of the Republic Indonesia, 2013 (Indonesian Basic Health Research 2013).
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