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Lesson of the week

Haemophilus influenzae type b epiglottitis as a cause of
acute upper airways obstruction in children
K Tanner, G Fitzsimmons, E D Carrol, T ] Flood, ] E Clark

In the United Kingdom, infection with Haemophilus
influenzae type b has considerably declined since the
introduction of the conjugated H influenza type b
vaccine in 1992, although isolated vaccine failures do
occur. In countries without routine immunisation
against the disease, it continues to be a major cause of
morbidity and mortality. We report on three children
who presented over a three month period with
epiglottitis due to H influenzae type b infection. Each
child had been fully immunised.

Case reports

Case 1—A 4 year old boy presented to the emergency
department with a 12 hour history of fever and drowsi-
ness, and later drooling and soft stridor. Three days pre-
viously he had visited his doctor for red inflamed ears.
No antibiotics were prescribed. He had a history of glue
ear and campylobacter gastroenteritis. On examination
he was feverish (39.3°C) and had stridor and
tachycardia. An x ray film of the neck showed swelling of
the epiglottis; subsequent difficult intubation in theatre
revealed a large cherry red epiglottis. He remained intu-
bated for 36 hours and required a 20 ml/kg bolus of
fluid. Blood cultures and a throat swab grew H influenzae
type b. Intravenous cefotaxime was continued for 10
days, and he made an uneventful recovery. The table
shows the results of blood tests performed during the
acute and convalescent stages of the illness.

Case 2—A 2 year old girl was referred by her doctor
with a short history of dyspnoea, tachypnoea, and stri-
dor. On examination she was distressed, feverish
(38.6°C), and pale. Her heart rate was 160/min and

oxygen saturation 88% in air. Nebulised adrenaline was
given, with no relief, and lateral radiography of the
neck showed swelling of the epiglottis. She required
intubation for 48 hours and was treated with
cefotaxime for 7 days. Her recovery was uneventful.
Blood cultures grew H influenzae type b. The table
shows the results of blood tests performed 24 hours
and 5 weeks after presentation.

Case 3—A 3 year old girl was referred by her doctor
with fever and cough for four hours, stridor, and drool-
ing for two hours. Her temperature was 40.5°C, pulse
rate 160/min, respiratory rate 40/min, and oxygen
saturation 95% in air. Her neck was extended, and she
had dyspnoea. Nebulised budesonide and adrenaline
had no effect, and she required intubation for 72 hours.
Blood cultures and a throat swab grew H influenzae type
b. She received intravenous cefotaxime for seven days.
The table shows the results of other blood tests.

Discussion

Haemophilus influenzae type b is a cause of meningitis,
epiglottitis, pneumonia, and septic arthritis. Before the
introduction of the conjugate vaccine, it was a major
cause of disease in early childhood." Epiglottitis is life
threatening but is rare because of immunisation.

A prospective study over 6.5 years of invasive
H influenzae type b in the United Kingdom was carried
out to assess the efficacy of the vaccine and to monitor
failures.”* Immunisation coverage exceeded 90%, and
the incidence of disease declined by more than 95%.
Of those 4368200 children immunised against
H influenzae type b over the study period, 112

Blood test results in three fully immunised children with epiglottitis due to Haemophilus influenzae type b

Component Normal range Case 1 Case 2 Case 3
Immunoglobulins during acute phase of illness (g/1):
1gG 3-15.2 8.6 7.33 7.05
IgA 0.3-1.29 0.71 0.44 1.27
IgM 0.43-1.9 0.63 0.57 0.59
1gG1 2.3-6.4 7.25 4,92 5.7
1gG2 0.7-4.5 1.06 217 1.09
1gG3 0.1-1.1 0.5 0.39 0.53
lgG4 0.0-0.8 0.54 0.18 0.19
Complement:
CH100 Normal Normal Normal
AP100 Normal Normal Normal
Specific antibody 24-48 hours after presentation:
H influenzae type b (mg/l) 1.0-20 1.6 >9.0 <0.1
Tetanus (IU/ml) 0.1-10 0.05 Not done* 0.07
Pneumococcus (1U/ml) 20-200 9.9 Not done* 7.0
Specific antibody taken 5-6 weeks after presentation:
H influenzae Not applicable >9 >9 <0.1
Tetanus 0.05 0.85 0.07
Pneumococcus 15.2 Not done* 7.0

Full vaccination included meningococcal conjugate vaccine during catch up campaign.

*Test not performed or insufficient blood to perform test.
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Give 100% oxygen
Start high flow oxygen through rebreathe bag
Try not to upset child and do not attempt to look inside the
mouth as this may precipitate total airways obstruction

'

Get help
Call for consultant anaesthetist or consultant ear,
nose, and throat surgeon, or both, immediately

Y

While waiting help, give:-
nebulised adrenaline 5 ml of 1:1000. This can help in
severe obstruction but will not treat the underlying cause

Y

Airway assessment by consultant I

\

 Unsecure airway? e Epiglottitis on direct
« Obstruction severe?  laryngoscopy?

Yes + + No

Secure airway Check breathing and
Intubation by senior ventilation are adequate
anaesthestist or ear, nose, and support as necessary

and throat surgeon

Y

Check circulation, gain intravenous
access, and support as necessary

Y

Tests Blood culture |

Y

Start intravenous cefotaxime 50 mg/kg/dose four times daily
following loading dose of 100 mg/kg (after blood cultures)

Treatment

Emergency management of suspected acute epiglottitis

developed H influenzae type b, 96 of whom had been
fully immunised. Overall vaccine effectiveness was
98%, giving an annual incidence of 0.7 for every
100 000 children immunised (95% confidence inter-
val 0.6 to 0.9). Vaccine protection remained high in
the children until 6 years of age. Nevertheless, cases
of epiglottitis due to H influenzae continue to be
reported.’ !

Epiglottitis is mainly seen in children aged 2-5
years. Typically there is a short history of fever, stridor,
and dyspnoea.’ In contrast with children with acute
laryngotracheobronchitis (croup), children with epi-
glottitis are often systemically unwell and may drool
and extend their neck but have minimal cough.

Radiography of the neck is justified only if the
diagnosis is in doubt, providing the child is stable and
in a safe environment.” Performing radiography in the
lateral position might precipitate a respiratory arrest
from complete airway obstruction, especially if the
child’s neck is repositioned for optimum results. If epi-
glottitis is suspected, emergency intubation should be
performed (figure).”

The ability to mount an immune response to a vac-
cine is vital for protection against the disease. The neg-
ligible antibody response in case 3 represented failure
of the vaccine (table). Cases 1 and 2 were more difficult
to explain because the antibody titre to H influenzae
type b was in the protective range. However, a study of
children in whom the H influenzae type b vaccine had
failed showed that a subpopulation of children may
have had vaccine induced or naturally induced serum
anticapsular antibody, which is suboptimally protective
against H influenzae type b.*

These three cases represented true failures of the
vaccine—the vaccine should have protected them
against the strain of bacterium that was identified. This
cluster of H influenzae type b epiglottitis within a three
month period is unusual, especially as our centre has
had no cases since 1993. The children were unrelated
and from widely different areas. None had identified
risk factors for vaccine failure such as prematurity,
malignancy, or neutropenia.’

The success of the H influenzae type b vaccine is
attributed to protection from T cell memory and high
vaccine uptake, which increases herd immunity. Herd
immunity is the generation of a sufficiently large pool
of immune people, thereby reducing the transmission
of wild disease. With high herd immunity, colonisation
and transmission of disease should decrease, benefiting
the unvaccinated, partially vaccinated, and those in
whom the vaccine is not immunogenic. It could be that
herd immunity has declined with an increase in
carriage rates, but there is currently no evidence for
this. The protective effect of reduced carriage provided
by the catch-up campaign in 3-4 year olds (now aged
11-12 years) would by now have waned. The question
that arises is whether herd immunity has decreased,
rendering people increasingly susceptible at a time
when antibody levels are declining.

The British Paediatric Surveillance Unit has
evidence of an increased incidence of true vaccine fail-
ures in 1999 and 2000, in all age groups. The year of
presentation was the only consistent feature, suggest-
ing increased exposure."” A fourth vaccine against H
influenzae type b is routine in the United States,
Canada, and Iceland. A study evaluating long term vac-
cine protection found a minimal decline in clinical
protection, suggesting that a booster dose was not
essential.” However, if true vaccine failures and carriage
rates increase over the next few years, then a booster
dose may be necessary. There is ongoing case
ascertainment by the Oxford Vaccine Group.
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