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This article reports the investigation and control 
measures undertaken following the identification of 
a toxigenic strain of Cornyebacterium diphtheriae var 
gravis, designated ribotype ‘Minsk’, in a partially vac-
cinated teenager born in the United Kingdom with no 
recent history of travel or known contact with a case of 
diphtheria or a carrier.  This case highlights the need 
for ongoing work to improve vaccine uptake rates to 
ensure children receive all scheduled vaccinations.

Introduction
Diphtheria is an acute bacterial disease that prima-
rily affects the respiratory mucosa and skin, but more 
rarely has also been found in other mucous mem-
branes such as conjunctivae, vagina and ear [1]. Three 
Corynebacterium spp. can potentially produce diph-
theria toxin: C. diphtheriae, which has four biotypes: 
gravis, mitis, intermedius and belfanti, C. ulcerans and 
C. pseudotuberculosis. Toxin production occurs when 
bacteria are infected by corynebacteriophage contain-
ing the toxin gene tox [1]. 

In the United Kingdom (UK) toxigenic C. diphtheriae has 
become very rare (Table) due to national immunisation 
that has been in place since 1942 [2]. The small number 
of isolates identified are most commonly associated 
with travel to endemic countries. The C. diphtheriae 
biotype gravis “Minsk” ribotype, although uncommon 
in the UK, has been previously isolated in a UK immi-
grant during the 1990s. This ribotype was originally 
observed among diphtheria cases in Belarus during 
the period from 1993 to 2000. It was only prevalent in 
Belarus during the height of the diphtheria epidemics 
in the Newly Independent States of the former Soviet 
Union during the 1990s [Personal communication: 
Streptococcus and Diphtheria Reference Unit, Centre 
for Infection, Health Protection Agency, UK]. 

The last death in the UK from diphtheria was in an 
unvaccinated school-aged child in 2008 who had no 

recent history of travel. A public health investigation 
did not identify a source of infection [4]. A toxigenic 
C. diphtheriae var mitis was grown from a diagnostic 
bronchoalveolar lavage sample.

The UK vaccination schedule includes a primary course 
of diphtheria-containing vaccine given at two, three, 
and four months of age, with a pre-school booster 
given between three years and four months and five 
years of age. A school leavers’ booster is then sched-
uled between the ages of 13 and 18 years [5]. 

Case report
On 31 December 2009 the case presented to a London 
hospital accident and emergency unit with a five-day 
history of severe sore throat, pustular tonsils and 
abdominal pain in the right upper quadrant. There was 
no history of travel and a pseudomembrane was not 
seen on clinical examination. A throat swab was taken. 
The case was admitted to a bay on a paediatric ward 
and treated with intravenous benzylpenicillin. 

On 2 January 2010 a Monospot test was positive for 
Epstein-Barr virus (EBV). At this point intravenous anti-
biotics were stopped and a differential diagnosis of 
glandular fever was made. The case remained in hos-
pital for four days (nine days after onset of disease) 
and was discharged on 4 January 2010 following clini-
cal recovery. On 5 January 2010 the throat swab culture 
had grown group C beta-haemolytic Streptococcus. 

The North East and North Central Health Protection 
Unit (HPU) were notified by the hospital medical micro-
biology registrar on 7 January 2010 that the throat 
swab had also grown C. diphtheriae. The sample was 
urgently couriered to the Health Protection Agency’s 
(HPA) Streptococcus/Diphtheria Reference Unit to 
assess toxigenicity. It was identified as a toxigenic 
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C. diphtheriae var gravis strain by conventional and 
molecular methods [6].

On the evening of 8 January 2010 the HPU informed 
the family doctor of the results and advised of the 
need for medical assessment of the case and any close 
household contacts. The HPU also advised antibiotic 
treatment and prophylaxis for the case and household 
contacts as well as screening nose and throat swabs 
and ascertainment of their immunisation histories. 

The case was prescribed a 14-day course of clarithro-
mycin (500 mg twice a day). Three household contacts 
were identified by the family doctor: the parents and 
a younger sibling. Close household contacts were 
prescribed a seven-day course of erythromycin (dose 
based on their age and weight). The family doctor con-
firmed that the case had received a primary immunisa-
tion course at two, three and four months of age, but 
there was no record of a pre-school booster. The school 
records showed that the case had also received a dose 
of diphtheria-containing vaccine as part of the school-
leavers’ immunisation schedule in January 2009. 

The case was clinically assessed by the family doctor, 
in consultation with HPU and the infectious disease 
physician at the local hospital following confirmation 
of the results and found to be well, not requiring re-
admission to hospital. The family doctor was advised 
to offer a convalescent diphtheria booster vaccination 
to the case after January 2010 (i.e. 12 months after the 
last dose). 

Contact investigations
It was assessed that the case may have been infectious 
since 19 December 2009 (i.e. seven days before onset 
of illness) and could have remained infectious until 8 
January 2010 (i.e two weeks after onset of symptoms) 
which coincided with the start of antibiotic treatment 
with clarithromycin. 

National guidelines were followed to identify close con-
tacts at highest risk [2]. The contact investigations in 
this case included: 

•	  Contacts in the hospital between 31 December 
2009 and 4 January 2010. During the four days the 
case was hospitalised, they were cared for in a six-
bedded open section of the ward. Investigations 

included risk assessment for hospital staff, 
patients and their visitors who stayed in the ward 
overnight. 

•	  Contacts in the community between 19 December 
2009 and 8 January 2010 

In-depth interviews with the case and family confirmed 
that there was no recent travel history or contact with 
overseas visitors. There was no contact with other 
known cases. 

Hospital contacts 
A member of the HPU team was able to undertake a risk 
assessment with the hospital infection control team. 
Twelve healthcare workers were identified to have had 
contact with the case – none of them were involved 
in any aerosol generating procedures. All were fully 
immunised and were advised on self-surveillance. Two 
doctors involved with the case’s care reported sore 
throats. They were swabbed, treated with clarithromy-
cin and excluded from work until results of swabs were 
reported; both were negative.   

Two patients were staying in the same section of the 
ward at the same time as the case: one child, whose 
mother stayed overnight, was in the same bay; mother 
and child were swabbed and given prophylactic anti-
biotics. The second child was in an adjacent bay and 
therefore not a high risk contact. The family doctors 
of both children and the parents were contacted and 
informed about their patients’ exposure and advised 
to offer a booster dose of diphtheria-containing vac-
cine if the last dose received dated back more than 12 
months. Both families were also informed about their 
exposure, and received health protection advice on 
signs and symptoms of diphtheria and their need for 
further immunisation.

Household and close contacts
Following the initial risk assessment of the case, three 
close household contacts (parents and a sibling) were 
identified. In-depth interviews with the case and fam-
ily members identified a further seven contacts (family 
and friends), two of whom were considered to be close 
contacts. They were swabbed and provided with proph-
ylaxis and were advised on signs and symptoms of the 
disease. All contacts were sent an advice sheet, and 
the family doctors were advised to review immunisa-

Table 
Isolates of toxigenic corynebacteria, England and Wales, 1986-2009a[3]

 
Toxigenic C. diphtheriae Toxigenic C. ulcerans

‘Classical’ diphtheria (with membrane) Otherb Total ‘Classical’ diphtheria (with membrane) Otherb Total
1986 - 1992 4 24 28 0 9 9
1993 - 1999 4 17 21 4 21 25
2000 - 2009 1 14 15 3 24 27
Total 9 55 64 7 54 61

a Data for 2009 are provisional
b Other includes respiratory diphtheria without a membrane, cutaneous diphtheria, and asymptomatic carriers 
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tion history and offer a booster dose if none had been 
received in the previous 12 months.

No school or work contacts were identified as the case 
was not at school during the infectious or incubation 
period. No other contacts were identified. All swabs 
from contacts were negative.

Discussion 
Classical respiratory diphtheria is rare in the UK, 
and between 1986 and 2007 only eight cases of clas-
sical respiratory diphtheria caused by toxigenic 
C. diphtheriae were reported, all of whom had a his-
tory of travel to endemic countries. Countries with 
endemic diphtheria are Algeria, Angola, Egypt, Niger, 
Nigeria, Sudan, and sub- Saharan countries,  Bolivia, 
Brazil, Colombia, Dominican Republic, Ecuador, Haiti, 
and Paraguay, Afghanistan, Bangladesh, Bhutan, 
Burma (Myanmar), Cambodia, China, India, Indonesia, 
Laos, Malaysia, Mongolia, Nepal, Pakistan, Papua 
New Guinea, Philippines, Thailand, and Vietnam, Iran, 
Iraq, Saudi Arabia, Syria, Turkey, and Yemen, Albania, 
Russia, and countries of the former Soviet Union [7]. In 
2008 a fatal case of laryngeal diphtheria, caused by a 
toxigenic C. diphtheriae var mitis strain, was reported 
in London in an unimmunised child [4]. There was no 
history of recent travel and although one close con-
tact had travelled to Africa a month before the child 
became unwell, the throat swab taken from this con-
tact was negative. 

The source of infection for the case discussed in this 
paper remains unknown; however, the association of 
the ribotype with Belarus implies that it may have been 
imported. There was no contact with known cases of 
diphtheria and no close contacts were identified as 
carriers of toxigenic C. diphtheriae. The case had no 
travel history, no contact with anyone who had recently 
travelled, and no recent contact with animals. 

The case presented here was partially immunised 
against diphtheria, which may explain the less severe 
disease and non-classical presentation (i.e. lack of 
a pseudomembrane). While the incomplete vaccina-
tion did not protect the case against the infection, it 
probably protected them against the effects of toxin 
produced by the bacteria. Mild diphtheria is usually 
only diagnosed following laboratory confirmation of 
a toxigenic strain of corynebacteria. Throat swabs 
are routinely tested for corynebacteria at the hospital 
this case attended, but most UK laboratories will only 
screen for the organism if there is a clinical indication 
of diphtheria, and or contact with a known case. Other 
mild diphtheria cases therefore may be missed. 

In this case there was some delay in the diagnosis 
of diphtheria. This was partly due to the low level of 
clinical suspicion as the disease is rare in the UK, a 
pseudo-membrane was not observed and the case 
was relatively well. Identification of EBV and a positive 
result for group C beta-haemolytic Streptococcus also 
complicated the diagnosis. 

Some children may remain susceptible to diphtheria, 
particularly in London, as immunisation uptake rates 
are below the recommended level of 95% by two years 
of age. The most recent immunisation coverage data 
for London (October to December 2009) for children 
completing their primary immunisation by their sec-
ond birthday in that quarter was 90.8%, compared 
with 95.3% in England [8]. However, the uptake rate for 
children who received their pre-school booster by their 
fifth birthday, evaluated in the same quarter was only 
69.9% in London and 84.3% in England. 

Conclusions
Diphtheria can occur in children and adults with incom-
plete immunisation history, in whom the disease can 
be difficult to diagnose. Investigation of these cases 
can have considerable implications for health services. 
The case presented here required extensive investiga-
tions and risk assessment in hospital and community, 
which identified nine high risk contacts who received 
prophylactic antibiotic. Furthermore it highlights the 
need for ongoing work to improve vaccine uptake rates 
to ensure children receive all scheduled vaccinations. 
This case report also emphasises the importance 
of maintaining microbiological surveillance, exper-
tise and awareness of these organisms among public 
health specialists, microbiologists and clinicians.
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