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Abstract
Background Although vaccination programs have succeeded 
in reducing the incidence of diphtheria, it remains a health 
problem in Asia, including Indonesia. 
Objective To investigate the clinical spectrum and outcomes 
of pediatric diphtheria in Wahidin Sudirohusodo Hospital. 
Methods This study was a retrospective review of childhood 
diphtheria medical records from January 2011 to December 
2017 in Wahidin Sudirohusodo Hospital, Makassar, South 
Sulawesi. Recorded data consisted of age, gender, nutritional 
and immunization statuses, signs and symptoms, throat swab 
culture results, complications, and outcomes.   
Results Of 28 subjects aged 9 months to 17.10 years, the 
majority were >5 years (57.1%) and male (60.7%). Subjects’ 
mean age was 6.15 years and 82.1% of cases were well nour-
ished. Overall, 85.7% had received complete immunizations, 
while 14.3% were not immunized, having received neither 
basic nor booster vaccines. The presenting manifestations 
were fever, pseudomembranes, and sore throat in all sub-
jects, enlarged tonsils (78.57%), dysphagia (67.86%), cough 
(57.14%), headache (57.14%), hoarseness (67.86%), bull 
neck (25%), and myocarditis (14.3%). Most subjects had 
hospital stays of >10 days (67.9%). Mortality was 14.3%, 
usually in those admitted with a late, deteriorating condition 
and dying before getting optimal treatment. Poor outcome 
was significantly associated with the lack of basic or booster 
immunizations, poor nourishment, bull neck, myocarditis, 
and hospital stays < 5 days (P<0.05 for all).  
Conclusion The clinical spectrum and outcomes of pediatric 
diphtheria in this study are relatively similar to reports from 
other hospitals. Mortality was mostly in patients who lack 
basic or booster immunizations, are poorly nourished, or 
have bull neck, myocarditis, or hospital stays < 5 days.  [Pae-
diatr Indones. 2019;59:38-43; doi: http://dx.doi.org/10.14238/
pi59.1.2019.38-43  ].
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Diphtheria, taken from the Greek, “diphtera” 
which means leather hide, was first 
identified by Hippocrates.1 It is an acute, 
fatal, bacterial toxin-induced disease 

caused by Corynebacterium diphtheria. The disease 
has been almost completely eradicated in developed 
countries, including many European nations. 
However, diphtheria remains an important cause of 
child mortality in developing countries and although 
the incidence has declined, still accounts for 80-90% 
of the global burden.2 In 2015, India contributed 
2,365 (52.21%) of the 4,530 diphtheria cases reported 
globally.3 Although vaccination programs have 
succeeded in reducing the incidence of diphtheria 
worldwide, diphtheria remains a health problem, 
especially in Asia. The World Health Organization 
(WHO) reported that the number of diphtheria cases 
in 2013 was 4,680, which were widespread and mostly 
concentrated in the Asian continent, including India 
(3,313 cases), Indonesia (775 cases), Iran (190 cases), 
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Pakistan (183 cases), and Nepal (103 cases). Indonesia 
had the second highest number of diphtheria cases.4,5 

This disease mostly occurs in children under 5 years 
of age, but may also occur in children over 5 years 
(5-19 years) and in adults.6 Several studies have shown 
that low vaccination coverage, crowding, migration, 
or a combination of host, agent, and environmental 
factors, can influence the incidence of diphtheria,7,8 

in addition to nutritional status, parental behavior, 
and personal hygiene of children.9  

Many outbreaks of diphtheria have been 
reported in various states of India in recent times.10-14  
A diphtheria outbreak of 593 cases in Indonesia 
was documented by several provincial health offices 
between 1 January and 1 November 2017, many 
occurring in East Kalimantan in children aged 1-10 
years.15 

Since there has been a lack of studies on 
childhood diphtheria in Wahidin Sudirohusodo 
Hospital, Makassar, we aimed to investigate the 
clinical spectrum and outcomes of childhood 
diphtheria in our facility.  

Methods 

This retrospective study included patients with 
diphtheria aged less than 18 years and hospitalized 
in the Pediatrics Ward of Wahidin Sudirohusodo 
Hospital, Makassar, South Sulawesi, from January 
2013 to September 2018.  Patients with incomplete 
medical records were excluded. All patients with 
suspected, probable, or confirmed cases of diphtheria 
based on the WHO definition guidelines were enrolled 
in the study.16,17

The DTP vaccination is recommended to 
be administered at age of 2, 3, and 4 months and 
booster at age of 7, 10, and 12 years, and repeated 
every 10 years. If a subject received basic and booster 
vaccination then her/his immunization status was 
categorized as complete. If a subject did not received 
either basic nor booster vaccination then her/his status 
was no immunization.17

Signs and symptoms of diphtheria included 
malaise, sore throat, low-grade fever, nasal discharge, 
bloody nasal discharge, hoarseness, cough, pain with 
swallowing, noisy breathing (inspiratory stridor), 
shortness of breath, chills, fatigue, cyanosis, headache, 

rapid breathing, lymphadenopathy, cardiac arrhythmia, 
and myocarditis.18,19 Suggestive signs and symptoms of 
diphtheria, such as fever, cough, sore throat, dysphagia, 
difficulty swallowing and/or breathing, hoarseness, 
enlarged tonsils with evidence of pseudomembranes 
around the tonsils and surrounding areas, and bull 
neck were collected from subjects’ medical records 
and further analyzed. 

Pseudomembranes were defined as typical 
tough, gray-white membranes overlying the inflamed, 
edematous mucosa of the tonsils, pharynx, larynx, or 
trachea, strongly adherent to the underlying tissue, 
with attempts to dislodge it usually resulting in 
bleeding. Bull neck was defined as an obviously swollen 
neck due to swollen cervical lymph nodes, soft tissue 
edema and mucosal edema. Myocarditis was defined 
as signs and symptoms of cardiac involvement such 
as weak and irregular pulse, tachypnea, tachycardia, 
cyanosis, dyspnea, weakness, diminished heart sounds, 
cardiac dilation, gallop rhythm, or changes to the 
electrocardiograph (ECG) pattern, particularly ST-T 
wave changes and heart block after 1 to 2 weeks of 
illness.18,20,21

Nutritional status was based on the Waterlow 
(body weight/body height percentile) and WHO 
(body weight/body height SD) criteria and categorized 
as well-nourished [>90 / (+2 SD) - (-2 SD)], 
undernourished [70-90/ (< - 2 SD) - (- 3 SD)], poorly 
nourished [< 70/ (- 3 SD)], overweight [>110/ ( 
>(+ 2 SD) – (+ 3 SD)], and  obese [>120 / (+ 
3SD)].22,23 

Other data obtained from subjects’ medical 
records were age, gender, nutritional status, 
immunization status, throat swab culture results, 
complications, medical interventions, and patient 
outcomes (survived or died). All patients were treated 
with appropriate antibiotics and anti-diphtheria 
serum (ADS) in the pediatrics ward and those 
with complications were treated with appropriate 
management in the pediatric intensive care unit based 
on WHO guidelines.18 Data were analyzed using the 
Statistical Package for the Social Sciences (Windows 
Version 21.0; SPSS Inc., Chicago, IL, USA). Clinical 
spectrum of the childhood diphtheria patients was 
analyzed by means of descriptive statistics and shown 
as ranges, means, and percentages, whereas outcomes 
were analyzed using Chi-square test. Results were 
considered significant for P values <0.05. This study 
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was approved by the Ethics Committee of Wahidin 
Sudirohusodo Hospital, Makassar. 

Results  
     

There were 28 pediatric diphtheria patients with 
complete medical records during the study period, 
ranging in age from 9 months to 17.10 years, with 
the mean age of 6.15 years. The majority of patients 
(16/28) were above 5 years. Subjects’ male: female 
ratio was 1.54:1, with 17/28 boys. Most patients had 
well-nourished nutritional status (23/28). Three 
patients were hospitalized in 2013, three in 2014, two 
in 2015, six in 2016, eight in 2017, and six in 2018.

Of 28 subjects, 24 had received complete 
immunizations and 4 had not been immunized. All 
patients presented with fever, pseudomembranes, 
and sore throat (28/28), followed by enlarged tonsils 
(22/28), dysphagia (19/28), cough (16/28), headache 
(16/28), hoarseness (19/28), and bull neck (7/28). 
Myocarditis was seen in 4/24 patients and was the 
only complication observed in our study.  Length 
of hospital stay was mostly ≥ 10 days (19/28) and 
varied from 3 to 23 days, with a mean of 12.43 days. 
Mortality was 4/28 and usually in those entering 
the hospital with a late, deteriorating condition and 
dying before getting optimal treatment (Table 1). 
Poor outcome was significantly associated with a 
lack of basic or booster immunizations (P=0.000), 
poor nourishment (P=0.000), bull neck (P=0.000), 
myocarditis (P=0.000), and length of hospital stay  
< 5 days (P=0.001) (Table 2).   

Discussion 

During the 6-year study period, 28 patients with 
diphtheria were admitted to Wahidin Sudirohusodo 
Hospital, Makassar, with an age range of 9 months to 
17.10 years and mean age of 6.15 years. The majority 
of patients were above 5 years of age (16/28), similar 
to that reported by Meshram et al. (55.32%; mean 
age of 6.46 (SD 3.08) years),24 Kole et al. (64.28%),25 

Basavaraja et al. (74.1%),26 and Bandichhode et al. 
(66.66%).27 Another study documented that their 
youngest patient was also 9 months of age and the 
others mostly between 5 to 10 years of age.28 

Table 1. Clinical spectrum of patients with diphtheria

Characteristics (N=28)

Age, years
Mean age (SD) 
Median (range) 

               6.15 (3.8)
                  12 (0.9 -17.1)

Age group, n 
<5 years
5-10 years
>10 years

                      12 
                      13 
                        3

Sex, n 
Boys
Girls

17 
11

Nutritional status, n 
Well-nourished
Undernourished
Poorly nourished

23 
  2 
  3

Length of hospital stay, n 
< 5 days
5-10 days
≥10 days

2 
7 

19 

Signs and symptoms, n 
Fever
Sore throat
Dysphagia
Hoarseness 
Cough
Headache  
Enlarged tonsils
Pseudomembranes

28 
28 
19 
19 
16 
16 
22 
28 

Bull neck, n 
Yes 
No 

 7 
21

Myocarditis, n 
Yes
No

 4 
24

Vaccination, n 
Yes
No

24 
 4

Outcomes, n 
Survived
Died

24 
  4 

There were more boys (17/28) than girls (11/28) 
in our study, with a boy to girl ratio of 1.54:1, which 
was slightly different from previous studies with nearly 
equal boy to girl ratio (0.95:1).24,29 However, Khan 
et al. noted more boys (69.64%) than girls (30.36%), 
with a ratio of 2.29:1.28  

 In our study of 28 patients, 24/28 had received 
complete immunizations, while 4/28 had received 
neither basic and nor booster immunizations. Different 
findings were reported by Meshram et al. (4.25% 
fully immunized, 57.45% partially immunized, and 
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38.30% unimmunized),24 Basavaraja et al. (48.3% 
fully immunized and 48.3% unimmunized),26 and 
Ratageri et al. (42% fully immunized, 16% partially 
immunized, and 42% unimmunized).30 Four patients 
in this study were unimmunized maybe due to missing 
the immunization schedule  in Makassar as well as 
some districts in South Sulawesi, possibly because 
of lack of awareness, avoiding immunizations, 
migration, decreased enthusiasm to receive periodic 
routine immunizations, lack of emphasis on booster 
vaccination at school entry, not opening a multi-dose 
vial if not enough children are present, or postponing 
vaccination in children with minor illnesses.31,32

All patients in our study presented with fever, 
pseudomembranes in the throat, and sore throat, 
followed by enlarged tonsils, dysphagia, cough, 
headache, hoarseness, and bull neck. Ratageri et al. 
reported that the most common clinical presentation 
in their patients were pseudomembranes (100%), fever 
(92.8%), cervical lymphadenopathy (92.8%), followed 
by sore throat (64.2%), neck swelling (42.8%), 
dysphagia (35.7%), bull neck (28.5%), and halitosis 

Table 2. Outcomes of patients with diphteria 

Clinical variables
Outcomes  

P valueSurvived
(n=24)

Died
(n=4) 

Total
(N=28)

Age, n 
<5 years
5-10 years
>10 years 

12 
10
  2

0
3
1

12
13
  3

0.156

Sex, n 
Male
Female 

15
  9

2
2

17
11

0.636

Nutritional status, n 
Well-nourished
Undernourished
Poorly nourished

22
  2
  0

1
0
3

23
  2
  3

0.000

Length of hospital stay, n 
<5 days
5-10 days
≥10 days

  0
  6
18

2
1
1

  2
  7
19

0.001

Bull neck, n 
Yes
No

  3
21

4
0

  7
21

0.000

Myocarditis, n 
Yes
No

  0
24

4
0

  4
24

0.000

Complete vaccination, n 
Yes
No

24
  0

0
4

24
  4

0.000

(21.4%),30 whereas Meshram et al. reported throat 
pain (95.74%), enlarged/congested tonsils (80.85%), 
respiratory difficulty (68.08%), dysphagia (59.57%), 
bull neck (48.94%), and voice change (36.17%).24    

In our study, myocarditis was found in 4/28 
of patients, as the only complication observed, 
but Meshram et al. found myocarditis in 42.55% 
of patients24 and various studies in India found 
incidences of diphtheria myocarditis from 16 to 
66%.33-35  Basavaraja et al. showed that out of 45.16% 
patients with bull neck, 71.4% died; and out of 41.9% 
patients with myocarditis, 76.9% died.26 However, in 
our study out of 25% patients with bull neck,  57.1% 
died, whereas all patients with myocarditis died. Khan 
et al. reported that out of 16% of their patients with 
myocarditis, 8.92% died.28 The mortality from a study 
in India was 5%.25 Cardiac involvement in diphtheria 
is caused by exotoxins produced by Corynebacterium 
diphtheria.36,37 Mortality in our study was higher than 
that reported by previous studies and may be due to 
our different sample size or that some of our patients 
entered the hospital in a late, deteriorating condition 
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and died before getting optimal treatment. 
 Poor outcome of the patients in our study 

was significantly associated with a lack of basic or 
booster immunizations (P=0.000), poor nourishment 
(P=0.000), bull neck (P=0.000), myocarditis 
(P=0.000), and length of hospital stays < 5 days 
(P=0.001). Children with poor nutritional status 
may have immune deficiencies resulting in reduced 
response to vaccines.38.39 Therefore, the key to 
preventing mortality from diphtheria in children is 
simultaneous improvement in their nutritional status 
and getting complete immunizations.

In conclusion, the clinical spectrum and outcomes 
of pediatric diphtheria in Wahidin Sudirohusodo 
Hospital, Makassar are relatively different to those 
reported from other countries.  The mortality rate 
of our patients is 14.3%, most of whom had not 
received basic or booster immunizations, were poorly 
nourished, and had bull neck, myocarditis, and length 
of hospital stays < 5 days. The relatively high mortality 
is due to myocarditis, which highlights the necessity 
of early diagnosis and prompt treatment with ADS to 
reduce mortality. In addition, immunizations (basic or 
booster) should be encouraged in Makassar and South 
Sulawesi. We recommend that vaccination schedules 
include boosters, based on accurate surveillance, to 
reach high vaccination coverage in order to prevent 
diphtheria outbreaks and control the disease.  

Conflict of Interest

None declared. 

Funding Acknowledgment
The authors received no specific grant from any funding agency 
in the public, commercial, or not-for-profit sectors.

References 

1.	 Center for Disease Control and Prevention. Corynebacterium 
diphtheriae. In: Hamborsky J, Kroger A, Wolfe S, eds. 
Epidemiology & prevention of vaccine- preventable diseases.  
13th  ed. Washington D.C; Public Health Foundation, 2015. 
p. 107-17. 

2.	  Galazka AM, Robertson SE. Diphtheria: changing patterns 
in the developing world and the industrialized world. Eur J 

Epidemiol. 1995;11:107-17.
3.	 WHO. Vaccine preventable disease: monitoring system 2016 

global summary. Updated March 3, 2017; [cited 2017 March 
27]. Available from: www.who.int.tsincidencediphtheria.
com.

4.	 WHO. Reported cases of selected vaccine preventable 
diseases. Diptheria year 2013. Last updated September 
20, 2018. [cited 2017 March 27]. Available from: http://
apps.who.int/immunization_monitoring/globalsummary/
timeseries/tsincidencediphtheria.html.

5.	 Pusat Datan dan Informasi Kemenkes RI. Situasi imunisasi 
di Indonesia 2016. Jakarta: Kemenkes RI; 2016. p.5-6.

6.	 Murhekar MV, Bitragunta S. Persistence of diphtheria in 
India. Indian J Community Med. 2011;36:164-5.

7.	 Bisgard KM, Rhodes P, Hardy IR, Litkina IL, Filatov NN, 
Monisov AA, et al. Diphtheria toxoid vaccine effectiveness: 
a case-control study in Russia. J Infect Dis. 2000;181 Suppl 
1:S184-7. 

8.	 Nanthavong N, Black AP, Nouanthong P, Souvannaso 
C, Vilivong K, Muller CP, et al. Diphtheria in Lao PDR: 
insufficient coverage or ineffective vaccine? PLoS One. 
2015;10:e0121749.

9.	 Murakami H, Phuong NM, Thang HV, Chau NV, Giao PN, 
Tho ND. Endemic diphtheria in Ho Chi Minh City; Viet 
Nam: a matched case-control study to identify risk factors 
of incidence. Vaccine. 2010;28:8141-6.

10.	  Maheriya KM, Pathak GH, Chauhan AV, Mehariya MK, 
Agrawal PC. Clinical and epidemiological profile of diphtheria 
in tertiary care hospital. Gujarat Med J. 2014;89:105-8. 

11.	 Sardar JC, Saren AB, Haldar D, Chatterjee K, Biswas S, 
Chatterjee T, et al. Obstinate diphtheria needs innovation 
in immunization. Int J Contemp Pediatr. 2016;3:902-9.

12.	 Parande MV, Parande AM, Lakkannavar SL, Kholkute SD, 
Roy S. Diphtheria outbreak in rural North Karnataka, India. 
JMM Case Rep. 2014. DOI: 10.1099/jmmcr.0.003558.

13.	 Meera M, Rajarao M. Diphtheria in Andhra Pradesh- a clinical–
epidemiological study. Int J Infect Dis. 2014;19:74-8. 

14.	 Singh SN, Singh A, Chandra S. Clinical profile and prediction 
of poor outcome of hospitalized diphtheria cases in children 
from Lucknow region of North India. Clinic Epidemiol Glob 
Health. 2014;2:75-9. 

15.	 Kementrian Kesehatan RI. Imunisasi efektif cegah difteri. 
[cited 2017 March 27]. Available from: http://www.depkes.
go.id/article/view/17120500001/-imunisasi-efektif-cegah-
difteri.html.

16.	 Begg N & WHO. Manual for the management and control 
of diphtheria in the European region. Copenhagen: WHO, 
1994. [cited 2017 March 27]. Available from:  http://www.



Herry D. Nawing et al.: Clinical spectrum and outcomes of pediatric diphtheria 

Paediatr Indones, Vol. 59, No. 1, January 2019 • 43

who.int/iris/handle/10665/108107.
17.	 Ikatan Dokter Anak Indonesia. Rekomendasi IDAI: 

Diagnosis dan tata laksana difteri. (Cited 2018 November 
13). Available from: https://idslide.net/view-doc.html?utm_
source=rekomendasi-diagnosis-dan-tata-laksana-difteri-
doc.

18.	 WHO. Operational protocol for clinical management of 
diphtheria. [cited 2017 March 27]. Available from: https://
www.who.int/health-cluster/resources/publications/WHO-
operational-protocols-diphtheria.pdf?ua=1.  

19.	 Diphtheria. NHS England; Department of Health and Social 
Care (DHSC). [cited 2015 June 28]. Available from: https://
www.nhs.uk/conditions/diphtheria/.

20.	 Boyer NH, Weinstein L. Diphtheritic myocarditis. N Engl J 
Med. 1948;239:913-9. 

21.	 Ledbetter MK, Cannon AB, Costa AF. The electrocardiogram 
in diphtheritic myocarditis. Am Heart J. 1964;68:599-611.

22.	 Merritt RJ, Suskind RM. Nutritional survey of hospitalized 
pediatric patients. Am J Clin Nutr. 1979;32:1320-5.

23.	 WHO. The WHO child growth standards 2006. [cited 2017 
March 27]. Available from: https://www.who.int/childgrowth/
en/.

24.	 Meshram RM, Patil A. Clinical profile and outcome of 
diphtheria in central India: a retrospective observational 
study. Int J Contemp Pediatr. 2018;5:1600-5.  

25.	 Kole AK, Roy R, Kar SS. Cardiac involvement in diphtheria: 
study from a tertiary referral infectious disease hospital. Ann 
Trop Med Pub Health. 2012;5:302-6.

26.	 Basavaraja GV, Chebbi PG, Joshi S. Resurgence of diphtheria: 
clinical profile and outcome- a retrospective observational 
study. Int J Contemp Pediatr. 2016;3:60-3.

27.	 Bandichhode ST, Jatti GM, Anita MS, Nandimath VA. A 
clinical study of diphtheria cases in a pediatric population in 
tertiary care hospital in western Maharashtra. Indian J Child 
Health. 2016;3:251-3.

28.	 Khan MH, Aurakzai AI, Irshad M, Ullah I. Complications 
and outcome of diphtheria in admitted pediatric patients at 
a tertiary care setting in Peshawar. JPMI. 2018;32:242-5.

29.	 Morgan BC. Cardiac complications of diphtheria. Pediatrics. 
1963;32:549-57.

30.	 Ratageri VH, Bhanu PJ, Shivanand I, and Wari P. Diphtheria: 
time to introspect our immunization practices. Immunol Res 
Ther J. 2017;1:112.

31.	 Patel UV, Patel BH, Bhavsar BS, Dabhi HM, Doshi SK. A 
retrospective study of diphtheria cases, Rajkot, Gujarat. 
Indian J Com Med. 2004; 29:161.

32.	 Prasad PL, Rai PL. Prospective study of diphtheria 
for neurological complications. J Pediatr Neurosci. 
2018;13:313-6.

33.	 Havaldar PV, Sankpal MN, Doddannavar RP. Diphtheric 
myocarditis: clinical and laboratory parameters of prognosis 
and fatal outcome. Ann Trop Paediatr. 2000;20:209-15.

34.	 Rapolu K, Parvathareddy KMR, Karumuri S, Polasa S, 
Thakkar A. Prognostic significance of electrocardiographic 
changes in diphtheria myocarditis: a cross-sectional study. 
Int J Clinic Med. 2014;5:910- 5.

35.	 Gundam BR, Sudarsi RK, Gundam A. Study of cardiac 
involvement in diphtheria. J Evid Based Med Health. 
2016;3:3309-19.

36.	 Malley R, Lutsar I. Diptheria. In: Sharland M, Butler K, 
Cant A, Dagan R, Davies G, de Groot R, et al. Manual of 
childhood infection: the blue book. 4th edition. Oxford: 
Oxford University Press; 2016. p.520-3.

37.	  Center for Disease Control and Prevention. Corynebacterium 
diphtheriae. In: Hamborsky J, Kroger A, Wolfe S, eds. 
Epidemiology & prevention of vaccine- preventable diseases. 
13th  ed. Washington D.C; Public Health Foundation, 2015. 
p. 75-85. 

38.	 Lalor MK, Floyd S, Gorak-Stolinska P, Weir RE, Blitz R, 
Branson K, et al. BCG vaccination: a role for vitamin D? 
PLoS One. 2011;6:e16709.  

39.	 Kaufman DR, De Calisto J, Simmons NL, Cruz AN, 
Villablanca EJ, Mora JR,  et al. Vitamin A deficiency impairs 
vaccine-elicited gastrointestinal immunity. J Immunol. 
2011;187:1877-83. 


