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ABSTRACT

Background: Despite the availability of antitoxin and antibiotics, the mortality rate for diphtheria remains high. In
the pre-vaccination era, diphtheria was a leading cause of childhood mortality. With the introduction of routine
childhood immunization, paediatric care and improved hygiene status the disease has been almost completely
eradicated in many developed countries. On the contrary developing countries, still account for 80-90% of the global
burden. The present paper is a retrospective study in an attempt to highlight the problems faced by developing
countries in tackling the menace of diphtheria and also to examine the outcome and clinical profile of diphtheria in
children.

Methods: Study is based on the retrospective analysis of the records available from January 2015 to December 2015
at a tertiary referral hospital, Indira Gandhi Institute of Child Health. The data was obtained from the hospital medical
records section by searching for cases diagnosed as Diphtheria based on WHO criteria for diagnosing Diphtheria. The
data was analysed retrospectively with respect to demographic details, clinical features, immunization status, pseudo
membrane score, complications and mortality.

Results: Incidence in those over 5 years was 25.8%. Only 48.3% cases were fully immunized. The case fatality rate
was 41%.

Conclusions: In conclusion, the occurrence of diphtheria even in those immunized highlights the flaws in the present
immunization program.
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INTRODUCTION

Diphtheria is a potentially fatal acute disease caused by
Corynebacterium diphtheriae. In the pre-vaccination era,
diphtheria was a leading cause of childhood mortality.™?
Forty percent of the cases occurred in children below 5
years and 70% below 15 years of age." The disease has
been almost completely eradicated in many developed
countries and in many European countries no cases have
been reported for almost a decade and in the USA only
45 cases were reported during 1980-1995.%

On the contrary, in developing countries, although the
incidence has drastically declined, still account for 80—
90% of global burden. Disease in these countries affects
both children and young adults.> However, a resurgence
of the disease has been observed in these countries,
largely attributed to waning vaccine immunity in adults
and importation of cases from the endemic developing
world. The situation faced by us in the developing
countries is different. Diphtheria still remains endemic
with increase in the fulminant complications and
mortality in the last two decades, especially in children
above 5 years. Factors like inadequate vaccine coverage,
poor socio-economic standards, overcrowding, delayed
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reporting to hospital, non-availability and delay in
administration of antitoxin further contribute to the high
mortality. The present paper is a retrospective study is an
attempt to highlight the problems faced by developing
countries in tackling the menace of diphtheria and also to
examine the outcome and predictors of mortality of
diphtheria in children receiving intensive care.

Aims of the study were:

1. To identify the mortality and morbidity trends of
diphtheria.

2. To study the immunization status of affected
children.

3. To know the microbiological confirmation rates.

4. To study the data regarding antidiphtheritic serum
(ADS) administration.

5. Difficulties in managing a proven case.

METHODS

The present study is based on the retrospective analysis
of the records available from January 2015 to December
2015 at a tertiary referral hospital, Indira Gandhi Institute
of Child Health. The data will be obtained from the
hospital medical records section by searching for cases
diagnosed as Diphtheria. The data will be analysed
retrospectively with respect to demographic details,
clinical features, immunization status, pseudo membrane
score, complications and mortality. Several variables will
be compared among the survivors and non-survivors to
define the predictors of outcome. Outcome is defined as
either recovered or died. Cases studied will include
suspected, probable and confirmed cases of diphtheria as
per the WHO definition guidelines.”

All children with a clinical suspicion of diphtheria will be
started on parenteral crystalline penicillin in the dose of
50,000U -1,00,000 U in 4 divided doses. Antidiphtheritic
serum (ADS) will be given in a single dose as
recommended depending on the site and extent of
disease. Throat swab for Albert’s stain and culture will be
sent in all, at the time of admission. Patients with
anticipated/established features of any complications like
airway obstruction, myocarditis, renal failure and
thrombocytopenia will be shifted to PICU for monitoring
and management.

RESULTS

Eight patients (25.8%) were less than 5 years and twenty
three patients (74.1%) were over 5 years. Fifteen patients
(48.3%) were males and sixteen (51.6%) were females.
Morbidity and mortality

Case fatality rate: There were 13 deaths with a case

fatality rate of 41%. Among the 19 deaths, 9 cases were
that of children over the age of 5 years.

Immunization status of the affected children

Fifteen (48.3%) were immunized fully and 15 cases
(48.3%) were non-immunized. Incomplete immunization
has been considered as non-immunized status.

Bull neck

Out of 31 children, 14 (45.16%) children presented with
bull neck at presentation. Out of 14 children with bull
neck 10 (71.4%) children succumbed to death.

Myocarditis

Out of 31 children, 13 (41.9%) children developed
myocarditis. Out of 13 children who developed
myocarditis, 10 (76.9%) children succumbed to death. 7
(53.8%) children developed myocarditis in the first week
of the illness.

Microbiological confirmation rates

Albert staining was performed in 31 cases of which 10
(32.2%) cases were positive. Culture was performed in 31
cases of which five were positive (16.1%).

Antidiphtheritic serum (ADS) administration

ADS were administered in 31cases. In 11 of these 52
cases the outcome was not known. Outcome was
analyzed for ADS administration leaving out the cases
where outcome was not known.

Table 1: Clinical characteristics of 31 patients with
diphtheria.

>5 years 23 (74.1%)

<5 years 8 (25.8%)

Sex

Male 15 (48.3%)

Female 16 (51.6%)

Immunization status

Immunized 15 (48.3%)

Not immunized 15 (48.3%)

Bull neck 14 (45.16%)
Death 19 (61.2%)
Myocarditis 13 (41.9%)

Albert staining
Culture positivity

10 (32.2%)
5 (16.1%)

DISCUSSION

In the last 5 years there is a resurgence of diphtheria and
India has accounted for 3,123 cases of the total of 4,053
cases (77.05%) reported in the world in 2010. There have
been numerous reports from different parts of India. The
microbiologically confirmed cases range from 7 to 1% in
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various studies.>® However in a retrospective study
conducted at Delhi where initially microbiologically
confirmed cases was 26.3% in 1998 rose to 64.9% after
adopting WHO recommended methods of detection.’
However, still many places in India lack basic diagnostic
facilities. Many times the throat swab is not taken from
the representative area which may give negative results.
Only 48.3% of the patients in the present study were
immunized for diphtheria and the rest were either non-
immunized. As in the present study, cases occurring even
in the immunized individuals highlight the defect in the
whole process of immunization. There is a significant
drop out between the 1st and 3rd dose of OPV/DPT in
different parts of India.® There has been no provision to
trace the vaccine drop outs.”® Poor immunization
coverage has been attributed to the poor vaccination
services, low awareness among parents and
inaccessibility of health centres.”*°

Many authors have highlighted deteriorating health
infrastructure, adoption of an alternative schedule of few
doses of low antigenic strength and administration of the
second childhood booster at 9 years instead of 6 years.
Any drop in childhood immunization coverage may
trigger an epidemic and hence adult booster dosages may
be necessary. In some situations child may not be
vaccinated despite being in contact with the health
facility and is termed as ‘“‘missed opportunities’’. This
might have resulted from short supply of vaccine, poor
clinic organization, non availability of immunization
services on all days of a week, inadequate screening for
immunization status of the children visiting the health
facility, not opening a multidose vial if enough children
are not present and delaying or postponing vaccination
for minor childhood illnesses.®*

Minimum immunization coverage of 90% in children and
75% in adults is required to prevent spread of
diphtheria.> Overcrowding and migrant population with
low immunization coverage are the potential risk
factors.”® The proportion of children immune to
diphtheria as well as booster coverage was low among
muslim population.** This has been attributed to either a
poor offer of vaccine by health services or poor demand
of vaccine in the community. This fact was also
supported by another study which found 70% to be
Muslims among 2,685 cases of diphtheria and had 3
times higher risk than other communities.*

There does not exist any surveillance system for vaccine
preventable diseases except for poliomyelitis in India.
While polio causes debility, diphtheria can be dangerous
and associated with high mortality. Many families accept
pulse polio as a substitute for routine immunization in the
absence of adequate awareness.” Statistics on diphtheria
was taken essentially from primary health centre, which
would only be a small fraction of the total. There is a
need for simple, practical, inexpensive, real time disease
surveillance, using the district as a unit, covering both
public and private sector medical care establishments.™

Isolation of diphtheria cases is poor and ranged from 0 to
14.7% but increased from 3% in 1995 to 36% in
2001.1*® As secondary attack rate is very high all cases
needs to be isolated and their family members thoroughly
examined. The school where the child studied need to be
examined for the possible exposed individuals. There is
an age shift of occurrence recently and 40-45% was
above the age of 5 years.” This was initially noted in
Russian epidemic and China outbreak but however for
the first time in India similar observations were made in a
study by Sharma.*® The present study supports the study
with 74. 1% of the patients who are above the age of 5
years. Case fatality rate in the present study was 41%
where as it ranged from 32 to 56.3% in different centers
in north India, and 42.9% in west India.®>'"? % This
higher case fatality was attributed to non-availability of
antitoxin in India.®*"?*% This may also be due to delay in
diagnosing the cases. Antibiotics still play a very
important role in the mild forms of diphtheria. However,
drug resistance has been observed to Penicillin,
Chloramphenicol,  Erythromycin, Tetracycline and
Ampicillin in various studies in India.?** Before the
introduction ADS, case-fatality rates from some
diphtheria outbreaks reached or exceeded 50%.%
However with introduction of antitoxin, morbidity and
mortality have come down drastically in majority of the
developed countries. Although ADS needs to be given on
strong suspicion of diphtheria even without waiting for
microbiological confirmation, it was given only in eight
of our cases and was largely due to the non-availability
and cost factor. It is important that all cases are notified
and health authorities take suitable measures by
concentrating on the community where the case was
reported.

CONCLUSION

Diphtheria morbidity and mortality continues to be high
in India. There is an age shift in the occurrence of
diphtheria increasingly over 5 years of age.
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