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Definition & Importance
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e A bacterial infectious diseases due to
a toxin producing bacteria

— Highly endemic in temperate climates
—One of leaders of childhood death
— Affected elementary aged children

—A vaccine preventable disease




Etiology :
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* Corynebacterium diphtheriae

* Pleomorphic gram + bacillus
e Curved or club-shaped
* 4 species
— Gravis, Mitis, Intermedius, Belfanti

— C. ulcerans (bovine strain) can
cause deasease.




Corynebacterium diphtheriae




Corynebacterium
diphtheriae

* Aerobic gram-positive bacillus

* Toxin production occurs only when
C. diphtheriae infected by virus
(phage) carrying tox gene

 If isolated, must be distinguished
from normal diphtheroid




Pathogenesis of diphtheria

Penetration of bacillus
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Blocking nf ribosomes
and cell necrosis
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cﬂ:&i?ﬂicy;&;:;d Myelin layer of Tubularepithelium
of the ﬁa:rt peripheral nerves of the kidneys
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2- Natural course

1. Primary Infections
1. Respiratory Disease
2. Cutaneous Disease
2. Secondary sites (from toxin)

1. Cardiac Disease
2. Neurological disease
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Infectivity
Pathogenicity
Virolence
Antigenicity
Immunogenicity
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(Case definition) »,40 i,

e An upper respiratory tract infection with or without an adherent
nasal, tonslllar, pharyngeal and/or laryngeal membrane.

plus at least one of the following:
. Gradually increasing stridor we

. Cardiac (myocarditis) and/or neurologic involvement

(motor and/or sensory palsies) one to six weeks after
onset

Death, with no known cause

qu@ .))9.o C‘/LQAN '))Jﬁ"

Public health, (CA 2019)
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Clinically compatible signs and symptoms in the
absence of laboratory confirmation or in the
absence of an epidemiological link to a
|aboratory-confirmed case

Inside the Trachea

Swollen

Public health, (CA 2019)
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Confirmed Case

1. Clinical illness or systemic manifestations compatible with
diphtheriain a person with an upper respiratory tract infection
or infection at another site and at least one of the following:

» |solation of Corynebacterium diphtheriae with confirmation of
toxin from an appropriate clinical specimen

OR

b 4

Public health, (CA 2019)
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Confirmed Case

|solation of other toxigenic Corynebacterium species (C.
ulcerans) from an appropriate clinical specimen

OR
 Histopathol ogic diagnosis of diphtheria
 OR

« Epidemiological link to alaboratory-confirmed case (contact
within two weeks prior to onset of symptoms)

Public health, (CA 2019)
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(Mode of transmission & period of communicability)




1- Incubation period

»Incubation: 2-4 days but up to 7 days
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Natural course

* Respiratory Diphtheria
— Usually nasopharyngeal
— Sore throat, malaise = most common
— Characteristic membrane forms
e |nitially white and smooth - grey

o |_ater patches of green and black = necrosis
 Size dictates problems:. can affect breathing

—Cervical LAD and edema = bull neck
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e Initially white and
smooth - grey

e Later patches of
green and black =
necrosis

* Size dictates
problems: can affect
breathing




ervical LAD and
dema = bull neck
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Natural courses <

Pustule

—Superinfects old
wounds |

—Can be primary infec.

—High levels of
immunity to prevent |
systemic symptoms

—Higher risk of Gray-Brown
transmission Membrane at Base

Ulcer
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—Myocarditis with significant Joe
dysfunction

—Occurs in 10-20% of patients with ;,
respiratory disease

—Severity correlates with
respiratory disease
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Natural course _isi ...

— 10% patients with resp dz (range: 3-43%) .
: : : S L bls
— 75% of patients with severe disease i Lw
— Severity correlates with respiratory dz g
—Cranial Nerves JU1,S Slas!
e IX, X early : dysphonia, liquid regurgitation
e Other CN’s occur after onset of illness

— Peripheral Neuropathy (primarily motor)
e Late: 3-12 weeks; 5&3’“ las]

e Can occur in absence of CN deficits
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Natural course

Complications

— Extension of membrane into larynx

—4-15% of respiratory cases |/ .
—Fatal in 40-100% A

—Prevent: early intubation W

1. Rarely from diphtheria
2. Aspiration, post-obstruction
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 Post-Vaccine Era (1930°s and ’40°s)
—US, Canada, Western Europe

e Almost eliminated

—Resurgence in Germany/Europe in
WW 11

—Today, some European countries
haven’t reported cases for >30 years

* Tropical Areas: not a big problem

— Cutaneous infections hyperendemic
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Diphtheria in the Russian Federation
and Newly Independent States

Nuné I:())er of cases reported annnually
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Re-emerging

e Former Soviet Union

—Peak = 50,412 cases (39,582 in Rus
Fed)

—Rus Fed 1993: %/, of cases > 14 y.o.

—Persons 40-49 y.o
* 45% of all deaths = highest rate




Re-emerging

e Former Soviet Union: What Went
Wrong?

—Breakdown in public health systems

— Disruption in vaccine supply after break-
up

—New clone introduced into area

—Crowding in urban areas

—Susceptible population of children

—Susceptible adult population
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* Big epidemics every several years

 Epidemics can occur In susceptible

populations that are unimmunized
or incompletely immunized.
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Diphtheria: Mode of Transmission

* Humans only known hosts

e Contagious
— Respiratory tract droplets
— Contact with skin lesions (rarely)
— Fomites (rarely)

Public health Canada, 2015




Period of communicability

until virulent bacilli have disappeared from
discharges and lesions.

Usually two weeks or less and seldom more
than four weeks for respiratory diphtheria.

Chronic carriers may shed organisms for six
months or more.

Effective antibiotic therapy promptly
terminates shedding.

Public health Canada, 2015
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Primordial Prevention: “...minimize hazards to health”
Primary Prevention:

= Prevention of disease in “well” individuals

Reduce the incidence of disease
Secondary Prevention:

= Identification and intervention in early stages of disease (usually at
asymptomatic stage)

= May improve effectiveness of intervention
Reduce the prevalence of disease

Tertiary Prevention:

= Prevention of further deterioration, reduction in complications
Reduce the impact of complications
Quaternary Prevention
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Primary prevention

* Toxoid Vaccine
— Full strength=D (DTaP); 1/5 strength=d
(Td)
— IRAN Schedule

4 IM injections 2, 4, 6, 18 mo and 6 years (DTP)
14-16 years and then every 10 years (Td)

—Global diphtheria decreased by 70%
from mid 1970’s to early 1990’s.
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Diphtheria and Tetanus Toxoids
Adverse Reactions

Local reactions (erythema, induration)
Exaggerated local reactions (Arthus-type)
Fever and systemic symptoms not common

Severe systemic reactions rare




Diphtheria and Tetanus Toxoids
Contraindications and Precautions

* Severe allergic reaction to vaccine
component or following prior dose

e Moderate or severe acute illness




Total tetanus Global annual reported cases and DTP3 coverage
1980-2019
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Global Immunization 1980-2019
Global coverage from 3 doses of DTP containing vaccines at
85% in 2019
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Immunization coverage with 3rd dose of diphteria and tetanus toxoid and pertussis containing vaccines

2019
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18.7 million infants not immunized (DTP3), 2014
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Secondary prevention
Rapid diagnosis: Clinical

* Pharyngeal disease with cardiac +/-
neurological abnormalities

* Pseudomembrane
— Rubs off easily, but bleeds underneath

e Few causes of “bull neck”
3

— Ludwig’s angina
— Subcutaneous air [ ¢~ ¢ oS

— Mumps




Secondary prevention
Rapid diagnosis: Laboratory

e (Culture on selective media

— Tellurite media (Tinsdale), blood agar, Loffler slant
incubated at 35-37 degrees

— Gram stain can be helpful early

— Sample sources

* Nasal and pharyngeal swabs
— Membrane itself or underneath

* Deep samples from skin (not surface swabs)

e Toxin Production

— Multiple approaches




Secondary prevention
Rapid diagnosis: Laboratory

Polymerase chain reaction (PCR) or
enzyme Immunoassay can be used to
detect the diphtheria toxin. mandei 2020)




Secondary prevention

apid treatment
1. Hospltallze all patients if possible

2. Contact and droplet precautions
Maintain until 2 negative cultures

3. Antitoxin S oS5l ] Jso0 oMb oyl

— Most effective the earlier given
« Not effective if given after 4 days of illness

— Equine hyper-immune serum
* Scratch test on forearm with 1:100 dilution

4. Antibiotics

1. 2 week course

ool o300 30925 51 b lold

60




Secondary prevention
Rapid treatment

e Antitoxin
0K-40K ULV o5 5 3l g 5id y3 cyauSsi 01 ke —
Ervthromycin
— 40-50mg/kg/d (max 2g/d) divided in 4 doses

— Alternate = Penicillin G

e Pen G 100K-150K U/kg/d divided q6H (max 12-
20 mil)

e Procaine PCN 25K-50K U/kg/d divided 12 (max
1.2 mil)

61
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—Close contact tracing
 Observe for 1 week;
e culture for carriage

—Prophylaxis of close contacts

e Erythromycin for 1 week

 Single IM benzathine penicillin G
—600K U if <30 kg; 1.2 mil U if >30 kg
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Pharyngeal diphtheria:
» Strict droplet isolation until two

cultures from both the nose and throat
collected at least 24 hours apart and at
least 24 hours after completing
antimicrobial treatment are negative
for C. diphtheria.
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Cutaneous diphtheria:
e strict contact isolation until two

cultures of skin lesions collected at |east

24 hours apart and at least 24 hours
after completing antimicrobial
treatment are negative for C. diphtheria.
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e Exclusion from the workplace or
school until two negative cultures are
obtained after completion of

antibiotics.

e Minimize contact with other personsin
the household and practice routine and
droplet precautions.
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4. Quaternary prevention
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b3 5 Shpwles

. Household members,

. Close face-to face contact to a case such as
intimate contact,

. Sharing same room at home, school or

WOrk

. Health care workers exposed to

oropharyngeal secretions from the case.
b (2 Slopwlod
Contacts of with non-toxigenic C. diphtheriae (or toxigenic

and non-toxigenic C. ulcerans) are not considered to be at
risk.
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 Eryvthromycin A 7- to 10-day course of oral (40
mg/kg/day for children and 1 g/day for adults).

e Benzathine penicillin G (600,000 units for
persons younger than 6 years old and 1,200,000
units for those 6 years old and older)
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