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1 BACKGROUND
These guidelines are intended for healthcare, laboratory and public health
professionals to guide clinical and public health action in the event of a deliberate
release of smallpox.

1.1 Introduction
Smallpox is a severe viral disease that no longer exists in nature, having been
declared extinct in 1980. The last community-acquired case was in Somalia in
1977. Smallpox was an endemic disease that affected both adults and children.
Nowadays it would be classed as a viral haemorrhagic fever, because haemorrhage
was a major feature of severe and terminal infection.

1.1.1 Deliberate release of smallpox
A deliberate release of smallpox is considered a serious threat because:
• It is infectious by the airborne route.
• The illness is severe and has a high case-fatality rate.
• Survivors are often left with disfiguring scars, which may affect the face;

corneal scars can cause blindness.

1.2. Epidemiology
The variola virus exists legitimately only in two laboratories in the world: one in the
CDC in Atlanta, USA, and the other in Koltsovo in the former USSR.

1.2.1 Transmission
Smallpox is most often contracted via the airborne route, but can also be
transmitted by direct transfer of vesicle fluid, saliva or respiratory secretions.
Patients are not infectious during the asymptomatic incubation period.

Viruses are excreted from the throat of patients from the beginning of their
feverish illness. Patients are most infectious on the second and third day of fever,
but remain infectious either until death or until all scabs have been shed following
recovery. Vesicle fluid and scabs from the drying skin lesions contain viable virus,
and contaminated clothing has been the implicated as the source of new outbreaks
of infection.

Close contact has been demonstrated to result in efficient transmission of smallpox;
household contact produces the highest secondary attack rate, and contact in an
open ward has caused verified outbreaks. Although casual contact, such as working
in the same building, is much less likely to result in transmission, airborne spread
of virus in draughts or air conditioning has been implicated as a cause of smallpox
outbreaks.

In different outbreaks in Asia and Africa, the secondary attack rate in households
varied from 37% to 96%, with some of the variation probably related to differing
degrees of sanitary deprivation and crowding, as well as to strain variation among
variola viruses.
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1.2.2 Infectious dose
This has never been determined, but is assumed by all authorities to be very low,
in the range of 10-100 virions.

1.2.3 Incubation period
This is usually defined as the time between exposure and onset of a rash. The time
The range given by most authorities is 7-19 days, with an median of 12 days. The
time between exposure and onset of feverish illness and infectiousness is generally
regarded to be 10-14 days.

1.2.4 Period of communicability
Patients are infectious from the onset of fever. Infectivity peaks on the second and
third day of fever, corresponding to the period when lesions of exanthem ulcerate
releasing virus into the secretions of the mouth and pharynx. Infectivity falls
gradually during the evolution of the rash and and then falls during the evolution of
the rash, diminishing rapidly as skin lesions are covered by scabs. The period of
high to moderate infectivity is about 10 days from the start of clinical illness,
however viral shedding from the pharynx has been demonstrated to persist for up
to three weeks after the onset of fever.

1.3 Clinical features
Smallpox infection can produce illnesses with a wide range of severity. In addition,
diseases similar to smallpox still exist in nature, but the causative viruses are highly
dissimilar to variola on phylogenetic analysis. There are two tropical diseases,
which are rare in the UK that may be confused with the clinical picture:
• Monkeypox is a zoonotic disease found in central and west Africa where it is

mainly transmitted from monkeys to children and very rarely from person-to-
person. It produces a rash almost identical to that of smallpox, but has a lower
case-fatality rate.

• Tanapox is a disease transmitted between children in which one or two large
pocks occur, and mortality is extremely low.

There are also some non-poxvirus diseases that present with a clinically similar
picture:
• Varicella zoster virus (chicken pox), a common rash causing illness that has

historically been confused with smallpox
• Disseminated herpes simplex,  which may produce widespread vesicular lesions.

It is very rare, typically occurring in the very young or immunocompromised.

However, in the event of a deliberate release, it is unlikely that single,
mild cases of feverish, pox-like illnesses will occur – it is more likely that
clusters of moderate to severe disease would be seen.
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1.3.1 Malignant presentations of smallpox
This is the common type of disease occurring in non-immunised populations. They
are characterised by the following features:

• Abrupt onset with moderate fever (up to 39C), extreme prostration, severe
headache, intense, ill-defined pain in the back, chest or loins and intense
anxiety. Fever may abate slightly on the second to third day, but this
improvement does not persist beyond the third day.

• On the second to third day, an intense, blotchy erythematous rash resembling
measles or rubella appears on the face, backs of hands, upper chest and back.
The rash may become haemorrhagic, in which case purpuric lesions appear in
the erythematous skin.

• The maculopapular rash does not appear until the fourth to sixth day (if the
patient survives until then). They appear first on the face, and are tiny and
superficial, hot and tender, giving the impression of intense sunburn.

• This slowly evolves into a vesicular rash between the eighth to the 13th or 14th

day, with new and enlarging vesicles appearing in the first few days (pseudo-
cropping), and coalescence of vesicles to form soft, flaccid bullae covered by
macerated skin, which easily rubs off; central collapse may make vesicles appear
umbilicated or centrally scabbed.

• By the 13th or 14th day of illness, the soft, moist skin exfoliates, leaving
extensive, painful, denuded areas

• Death may occur in the first 48 hours (some fulminating cases), before any
feature of smallpox has appeared. Most fulminating cases die by the fourth or
fifth day; many other malignant cases die between the eighth and fifteenth day.

1.3.2 Benign presentations of smallpox
Benign presentations are more common in previously vaccinated, or non-naïve
populations, and are distinct from malignant presentations in a number of ways:

• The onset is abrupt, with headache, backache, malaise and often vomiting, but
the fever is high-usually 39.5C-40.5C. There may be a considerable
improvement in fever on the third day, but it will rise again to moderate levels
during the evolution of the rash.

• The blotchy erythematous rash is less marked and not usually visible on the face
and hands.

• The maculopapular rash begins earlier, usually on the third or fourth day, with
the development of tiny macules in typical sites – first on the scalp and face,
particularly the nose, then on the upper back, then on the neck over the trachea
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and sternomastoid muscles, then over the heads of radius and ulna and in the
folds of the wrists, and finally at the ankles over the heads of the malleoli.

• Vesicles begin to appear by the fifth day, by when the macules have become
‘shotty’ papules.

• The vesicles become large (7-10mm), round, tense and pearly in appearance.
They are fully developed by about the eighth day, following which they become
‘pustular’, progressively umbilicated and begin to dry, forming crusts; they are
not hot or tender.

• Most of the crusts will have been shed by the 14th to 15th day; the deep lesions,
which have often excavated entire hair follicles and sebaceous glands, may leave
deep pits, as well as numerous round, depressed scars.

1.3.3 Mild and abortive presentations of smallpox
These presentations are seen mainly in individuals who have partial immunity to
smallpox, as conferred by vaccination prior to exposure or early in the incubation
period. Although there is an abrupt onset of high fever, this subsides over three or
four days, and the maculopapular rash that follows has no more than 100 lesions, a
variable number of which abort at the macular or papular stage before developing
into vesicles. A few patients have no rash at all, but are viraemic during the
transient high fever.

It is important to identify these cases, as they may well have been infectious (the
index case of the 1973 outbreak at St. Mary’s hospital had a history of vaccination
over three years previously, and had a severe feverish illness with a few vesicles on
the wrists; nevertheless, two contacts developed fatal malignant infections, and a
vaccinated nurse who cared for them had an abortive attack).

1.3.4 Laboratory tests
Full blood count shows a lymphocytosis or, at least, a predominance of
lymphocytes, with many atypical and activated mononuclear cells. In severe cases
early forms may be numerous, giving the picture of a leukaemoid reaction. The
platelet count falls as haemorrhagic features develop. The chest X-ray is normal.

1.4 Mortality
Estimates of mortality are complicated by the fact that documented epidemics were
always modified either by the presence of some immune individuals in a population
or by interventional immunisation. Also, some strains of variola were highly virulent
(variola major) and others much less so (variola minor). Mortality in natural
epidemics was reported as 15-50% for variola major and nearer to 1% for variola
minor. Importation into naïve populations (eg. Shetland islands or among native
Americans), was reported to cause 50-90% mortality. The highest mortality was
seen in children aged less than 1 year and in the elderly.
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1.5 Organism survival
Depending on the conditions, viruses can survive for long periods of time in dry
scabs (13 years has been documented), and in refrigerated cultures (up to 39
years has been documented for variola, and longer for vaccinia). However, in
normal environmental conditions, the virus is highly unlikely to survive for more
than 48 hours.

1.6 Antimicrobial susceptibilities
No available antiviral drug is reliable in eradicating poxvirus infections in cell
cultures. There is evidence that cidofovir and adefovir have antiviral action against
some orthopox virus strains, but these drugs are toxic and difficult to administer,
cidofovir requiring renal protection with probenecid and vigorous fluid therapy
during dosing.

Vaccination in the first four days of the incubation period can modify the course of
the disease, and reduces the mortality by about 50%.
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2 CLINICAL PROCEDURES

2.1 Diagnosis and collection of samples
Patient care, and laboratory investigations, should ideally be carried out by immune
personnel. Personal protective equipment should include disposable gloves, an
impermeable gown or overall, a dust-mist mask and eye protection (eg, disposable
visor or ‘all-round’ spectacles).

2.1.1 Specimens: precautions for sampling
Variola virus is a Hazard Group 4 biological agent. Culture and
propagation must only be handled in a Containment Level 4 laboratory.
Specimens from cases where there is a strong clinical suspicion of
smallpox should be transferred immediately to CPHL and CAMR.
Arrangements must be made, before the specimens are dispatched, for them to be
delivered directly to a named person. The container must be clearly labelled with a
notice that it should not be opened, and with a contact telephone number and
person to be informed in case of an accident.

The use of sharps should be minimised, and all sharps, slides and specimen bottles
should be discarded into a sharps disposal system immediately after use. Blood and
tissue samples must be recorded, and ‘tracked’ through the transport and
laboratory system. All used blood and tissue samples should be discarded
immediately into clinical waste. Archiving of specimens should not be carried out
unless:
• Specimens are kept in a designated Containment Level 4 laboratory.
• They have been made safe by ‘fixing’ with a formaldehyde solution.
• They have been made safe by heat treatment or irradiation.

2.1.2 Samples to be taken from acutely ill humans
Clinical specimens useful for making a diagnosis include:
• Whole blood for viral culture, PCR and antigen detection.
• Vesicle fluid for electron microscopy, PCR and viral culture. Vesicular fluid should

be obtained by opening the lesions with the blunt edge of a sterile scalpel and
harvesting the fluid as a droplet on a clean microscope slide and allowing the
sample to air dry in a safe location.

• Scrapings or impression smears from the base of lesions.
• Scabs from developed lesions.

Appropriate equipment for obtaining specimens would be:
• A ‘tuberculin’ syringe and needle for aspirating fluid from vesicles, and a sterile

container into which the fluid can be gently expelled.
• Clean microscope slides and sterile scalpel for collecting vesicular fluid which

should be obtained by opening the lesions with the blunt edge scalpel and
harvesting the fluid as a droplet onto the slide and allowing the sample to air dry
in a safe location.
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• 10cc syringe and hypodermic needle for taking blood specimens; standard
EDTA- and heparin- containing tubes, and a tube without anticoagulant, for
collecting blood specimens.

• A small disposable scalpel for removing the roofs and upper tissue from lesions,
and for lifting scabs.

• A sterile universal container for transporting scabs.
• Glass slides for making impression smears from the bases of de-roofed lesions

(smears can also be made by using the back of the scalpel blade to scrape
material from the base of the lesion, and to spread it onto a slide

•  A pencil for writing the patient’s identity and the date on the ground area of
glass slides

• A slide container for the safe transfer of slides
• A waterproof, sharps container for needles, syringes, scalpel and unused slides
• A sealable plastic specimen bag, absorbent packaging material, a strong metal

outer container, biohazard tape to seal the outer container, disinfectant to clean
the container before transport to the laboratory

• A clinical waste bag for the disposal of discarded dressings and personal
protective equipment.

2.1.3 Post mortem specimens
If the diagnosis is known, post-mortem examinations should be kept to a minimum.
Skin biopsies, even of apparently unaffected skin before the vesicular rash
develops, can show the presence of smallpox virus. Post-mortem blood specimens,
obtained by cardiac puncture, are useful for diagnostic tests. Only immunised staff
should handle bodies.

2.1.4 Transport of samples
Strict procedures should be followed for the transport of samples of suspected
smallpox, both from the clinical environment to the laboratory, and from local
laboratories onto the reference laboratory. These are outlined in section 3.6.

2.2 Treatment
There is no specific treatment for smallpox. Management of cases is expectant and
supportive. When the patient has survived the infection and all scabs have
separated, there is no indication for infectious diseases follow-up. In cases of
cicatricial keratitis, opthalmological intervention may be required, and for severe
facial scarring, plastic surgery advice may be valuable.

Surviving patients will be debilitated and traumatised, so that supportive
counselling and treatment of depression may be required.
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2.3 Infection control practice for patient management

2.3.1 Decontamination of exposed persons
Decontamination of exposed persons is important, since although variola virus is
rapidly inactivated in normal environmental conditions, there may be a risk of
secondary aerosolisation from contaminated clothing and other fomites. At the first
opportunity, exposed individuals should remove all clothing and deposit it in safe
laundry bags (eg alginate-stitched and contained within outer plastic bags) for later
disinfection or destruction; they should shower and wash their hair, then don clean
clothing before proceeding for medial assessment, vaccination and observation.

2.3.2 Isolation of patients
All suspected cases in the community should be immediately isolated at the
point of diagnosis until they can be transferred to an Infectious Diseases Unit. This
may be at home, in a separate room in the GP’s surgery or in a hospital A+E
department. An Infectious Diseases Consultant, as well as the Consultant in
Communicable Disease Control, must be called urgently.

Suspected and confirmed cases should preferably be cared for in an Infectious
Diseases Unit, in a negative-pressure isolation room with HEPA-filtered extract
ventilation if available.

Patients should remain in isolation until all crusts have been shed from the skin
lesions, usually a period of about three weeks. Note that it is known that scabs
from cases may be infectious for up to 30 days at room temperature and
precautions will need to be taken where patients are nursed. The disposal of
clinical waste should be secure (see below).

Patients should not leave isolation unless the circumstances are exceptional.
Portable x-ray examinations should be used in preference to transporting the
patient. Monitoring and support should take place within the isolation area, or in a
dedicated high-dependency or intensive care unit from which other types of
patients are excluded. Patients with smallpox should be asked to wear surgical
masks in order to minimise the generation of infectious respiratory droplets.

The best option for several cases occurring simultaneously would be cohort-
isolation, preferably in a separate hospital or building. This would make the best
use of available infection-control nursing skills, and facilitate the management of
highly infectious clinical waste.

2.3.3 Cleaning, disinfection & waste disposal
It is advisable that all waste should be decontaminated before disposal. This can be
achieved by autoclaving in a disposal-cycle autoclave. If special arrangements can
be made for safe transport, large quantities of waste could be transferred direct to
an incineration facility.
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Laundry is hazardous, as body fluids, vesicle fluid and scabs from the lesions
render the patient’s bedding infectious. Therefore procedures within the laundry
must be agreed before sending any laundry.  Sheets and blankets should be
removed from the bed with minimum shaking, and placed into alginate-stitched
bags within secondary plastic bags. Bags should be transferred direct to the
laundry, where the alginate-stitched bags should be immediately placed into the
washing machine, and the outer bags should be discarded into a secure clinical
waste system.

2.3.3 Post-mortem
If the diagnosis is known, post-mortem examinations should be kept to a minimum.
Only immunised staff should handle bodies. Cremation is the preferred method for
disposal of the deceased, and should preferably be arranged as quickly as possible.
Embalming of bodies should be strongly discouraged.

2.4 Prophylaxis and follow up of persons exposed to smallpox

2.4.1 Immunisation
The most effective countermeasure against smallpox is vaccination before
exposure. The natural history of a successful vaccine ‘take’ is the development of
one or more pocks over six to eight days, then progressive crusting in the following
eight to 10 days. After this process has been documented, the patient may be
declared immunised. Previously vaccinated individuals may have an ‘accelerated’
response, with pocks developing in three or four days, and healing correspondingly
quickly. Successful immunisation in the past two to three years reduces the attack
rate for smallpox to below 10%, and the mortality to less than 1% in most studies.
Vaccination after exposure is also effective in reducing the attack rate, and the
severity of those cases that occur despite early immunisation.

The principle is that only those who have been, or are likely to be exposed in the
course of their work, and those who have shared the same house or the same
room at the time of exposure to the virus, including exposure to a symptomatic
case, should be vaccinated. Detailed advice on who should receive vaccine
will be provided via PHLS-CDSC and the Department of Health in the
event of any suspicion of smallpox.

2.4.2 Efficacy of vaccine
The effectiveness of vaccine in the first four days after exposure is difficult to
assess, but it probably reduces the attack rate by 24% to 50%. It certainly reduces
the severity of attacks which occur, changing the percentage of mild or abortive
cases from 5 or 6% in the unvaccinated to over 60% in those successfully
vaccinated after exposure.
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Most authorities believed that there was a loose relationship between the size, or
number, of vaccine lesions produced and the effectiveness of resulting immunity. It
was therefore recommended that a larger site, or more inoculations (needle
pressures or scratches) were performed for post-exposure vaccination than for
routine pre-exposure immunisation.

2.4.3 Complications of vaccination
These are not negligible, but are acceptable in the face of definite or likely
exposure to cases or an epidemic. They include:
• Spread of vaccinia virus in eczematised skin. This may give rise to localised or

widespread dissemination of vaccinia lesions, which will eventually heal as
immunity is achieved but, particularly in infantile eczema, the eruption may
become generalised and life-threatening.

• ‘Vaccinia gangrenosa’, an indolently spreading vaccinial ulcer with a necrotic
base, seen in immunosuppressed individuals accidentally vaccinated, and often
complicated by the later development of distant lesions, also indolently
spreading; many of these cases may have occurred in people with
hypogammaglobulinaemia, as high doses of immunoglobulin, derived from
immunised individuals, appeared to be effective in halting a proportion of cases.

• Accidental inoculation of vaccinia into other sites in the vaccinated individual, or
close contacts (vaccinia gladiatorum). This is not of major concern unless an
area such as the eye is involved.

• Fetal vaccinia, resulting in loss of a pregnancy or stillbirth of an infant with
extensive lesions, has been reported after vaccination of pregnant women

• Post-vaccination encephalopathy; the reported incidence in mass vaccination
campaigns varying from one in 800 to one in 23,000 (the lower figure reported
in the British midlands).

There are no absolute contraindications to immunisation in the face of a known
outbreak and confirmed exposure, but vaccine should not generally be given to
children with eczema and adults with severe immune deficiency.

2.4.4 Supervision and follow up of persons at risk of smallpox
Individuals who have been present in the exposed zone, and close contacts of
symptomatic cases of smallpox are at risk of developing the disease. Post-exposure
vaccination does not guarantee immunity, or even reduction in severity of the
disease.

Following vaccination, all people at risk of infection either from exposure to primary
aerosolisation or close contact with symptomatic smallpox cases must be followed
up until it has been confirmed that they are free of infection. When smallpox still
existed in some countries, and was likely to be imported, UK immigration
authorities enforced quarantine for a period of 18 days, with daily health and
temperature checks, for unvaccinated individuals entering the country from known
endemic areas.  There is no helpful information on whether vaccination can prolong
the incubation period, although 16 days’ observation is probably adequate.
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2.5 Environmental decontamination
The initial risk to human health following a release of smallpox occurs during the
period in which the virions remains airborne, called primary aerosolisation. The
duration and scale of infectious risk depends on:
• The duration for which virions remain airborne and the distance they travel

before they fall to the ground. This depends on meteorological conditions and
aerobiological properties of the dispersed aerosol.

• The duration of survival of variola virus in aerosol.

An exposed zone will be defined according to the time and place of release in
order to identify all persons exposed to primary aerosolisation. The area
surrounding the site of release will remain designated as an exposed zone until
sufficient time has elapsed and the risk of infection has subsided. Following primary
aerosolisation, variola virus is destroyed rapidly by uv light, and therefore
environmental decontamination is unlikely to be necessary. Further advice will be
provided by the PHLS-CDSC as indicated.

2.6 Protection of frontline workers

2.6.1 Protective clothing
The area affected by primary aerosolisation depends on the time and place of
release. In the event of release of smallpox this exposed zone presents a high
risk of infection, and anyone entering it should wear full protective equipment such
as Type 3 respirators in conjunction with Class A suits conferring full biological
protection.

Healthcare workers will not normally be asked to enter this zone, however it is
possible that they may be called to treat casualties, for example if an explosive
device has accompanied the release of biological agent. In this case full protective
clothing should be worn.

Exposed persons will normally be moved from the exposed zone, through
decontamination, and into a place of safety (see section 4.3.1) for medical
assessment, vaccination and subsequent observation. Those involved in
decontamination, and others who have who have any contact with contaminated
clothing and fomites should observe standard Universal Precautions (gloves,
gowns, and hand washing) and in addition should wear high efficacy masks (such
as those used when caring for patients with open TB) and eye protection.

For frontline workers who attend exposed persons after decontamination has been
completed, standard Universal Precautions will provide sufficient protection – even
those who have been infected are not infectious to others until the incubation
period has elapsed and symptoms start to develop.
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Cases of clinical smallpox in the community should be isolated as quickly as
possible and cared for by the absolute minimum number of people, who should
observe Universal Precautions, and in addition wear high efficacy masks and eye
protection as soon as these are available.

In hospital, staff will be involved in patient care and handling of contaminated
clothing, bed linen and fomites. If these staff have not been immunised, they
should wear full protective clothing including disposable gloves, impermeable gown
or apron (or preferably an impermeable one-piece coverall, if available) and
waterproof boots; head-cover (or integral hood); dust-mist respirator mask (or
cowl-type respiratory protection, such as ‘Easibreathe 5’); and eye protection. After
immunisation, these precautions may be modified to standard Universal
Precautions. Similar precautions should apply to mortuary workers involved in the
disposal of bodies.

2.6.2 Immunisation
Vaccination should be given to the groups of frontline workers who:
• Enter the exposed zone.
• Are involved in decontamination of exposed persons or handling of exposed

clothing and fomites.
• Attend smallpox patients in hospital, or handle contaminated clothing, bed linen

and fomites.

Vaccination should also be given to laboratory staff who handle specimens from
smalllpox patients, and mortuary workers involved in disposal of the deceased.

2.7 Other considerations – patient, visitor and public information
Fact sheets have been prepared for distribution in the event of an incident.
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3 LABORATORY PROCEDURES

3.1 Risk Assessment
Smallpox has been eradicated and the virus is only held in two depositories, one in
the United States of America and one in Russia. It is a Hazard Group 4 pathogen
and must be handled in high containment facilities. These are available at the
Central Public Health Laboratory (CPHL) and the Centre for Applied Microbiology
and Research (CAMR) where all specimens must be sent for diagnosis.

It is recognised that in the event of a a covert deliberate release specimens from
vesicular lesions of the first unsuspected cases might be examined in Regional
virology laboratories by electron microscopy before the diagnosis is known, but
specimen handling and examination should take place at least containment level 3.
If there is any suspicion of smallpox on the basis of either clinical symptoms or
from the laboratory examination, then samples must be forwarded to the
Reference Laboratories at CPHL and CAMR.

The preparation of the grids should involve using 2% glutaraldehyde, which will
inactivate the virus.  Characteristic brick shaped virus particles will be seen.

3.1.1 Receipt of samples
Samples should have been labelled as ‘High risk’ by the submitting staff, and
should be handled according to local protocols for such samples.  All laboratory
procedures should be performed, by experienced MLSOs or scientists, in a
containment level 3 facility using a Class 1 protective safety cabinet.  Chain-of-
evidence documentation should accompany specimens. In larger incidents, this
would only be required for several of the initial cases.

3.2 Isolation and identification
If a diagnosis of smallpox is suspected, all specimens should be sent to the
Reference Laboratories. If electron microscopy has been performed locally in the
absence of suspicion of smallpox, pox viruses may have been observed on electron
microscopy. However pox viruses cannot be readily distinguished from one another
except by the polymerase chain reaction (PCR) assay.

3.3 Confirmation
The following tests are available at the two reference facilities:
PCR CPHL
Electron microscopy CPHL and CAMR
Culture in eggs and cell monolayers CPHL and CAMR
Serology CPHL

3.4 Waste disposal
In the laboratory, hypochlorite 0.5% solution (5,000ppm) disinfection is necessary
for decontaminating surfaces that may have been exposed to variola virus. All
other waste containers should be autoclaved.
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3.5 Reference laboratory
Specimens should be sent to the reference laboratory taking care to observe the
procedures outlined in section 3.6. The sender’s name and address should be
clearly marked. The reference laboratory should be telephoned prior to sending to
expect the sample. The contact details are:
• Dr David Brown

Central Public Health Laboratory
Viral Zoonosis Unit
Enteric and Respiratory Virus Laboratory
61 Colindale avenue
London,  NW9 5HT
Tel: 020 8200 4400
and

• Dr Graham Lloyd
Centre for Applied Microbiology & Research
Porton Down
Salisbury
Wiltshire, SP4 0JG
Tel: 01980 612100

3.6 Transportation of samples with suspicion of smallpox
The following procedures should be adopted for the transport of all specimens.
These apply within hospitals and laboratories as well as for specimens sent to the
reference laboratory:
• Every effort should be made to avoid external contamination of specimen

containers during specimen collection.
• The primary container should be screwed tight, labelled and placed in an intact

plastic bag.
• A ‘High Risk’ label should be affixed to both specimen and request form. The

latter should include any other relevant information and include adequate
clinical details to indicate level of suspicion.

• Under no circumstances should the request form be placed in the same bag as
the specimen.

• The bag should be sealed, using tape or heat sealer.  Pins, staples and metal
clips should not be used.  A separate bag should be used for each specimen.

• Each specimen must then be placed in a leak-proof secondary container with
sufficient absorbent material to absorb all the contents should leakage occur.

• Each specimen must be packaged individually  - ie. three specimens, three
separate packages.

• The secondary container should be externally disinfected - eg. by wiping with
0.1% hypochlorite (1,000ppm).
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3.6.1 Samples sent to the reference laboratory
• Secondary containers should be placed within a final outer tertiary packaging.
• This packaging must comply to the UN 602 standard packaging for the

transport of infectious substances by air, road or rail.
• The package should be certified to this standard and carry the appropriate UN

certification numbers on the tertiary packaging along with the following
information:
1 BIOHAZARD – danger of infection symbol  Class UN 6.2.
2 Instructions not to open if found.
3 Telephone number of a responsible person - eg.  Consultant Microbiologist,

Laboratory Manager.
• The container should be transported by an approved courier, without delay,

directly to the reference laboratory.

3.6.2 Samples sent within hospitals and laboratories
• Secondary containers should be placed in a good quality box, which is well

taped up and clearly labelled “Pathological Specimen – Open only in
Laboratory”.

• Specimens should be transported by hand by a responsible person using the
above packaging.  Vacuum-tube systems should not be used for transportation
of specimens within hospitals or laboratories.

• Extra care should be taken to ensure that laboratory records are kept to a high
standard.
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4 PUBLIC HEALTH PROCEDURES

4.1 Surveillance and detection of deliberate releases of smallpox
The basis of control of smallpox in a non-immune community is early recognition
and diagnosis, so that immediate action can be taken to contain the virus and
prevent further transmission.

A deliberate release may be overt with an announcement and/or confirmation by
environmental sampling. However, it is also possible that a deliberate release may
be covert and will not be identified until the first cases of disease arise.

Since smallpox no longer occurs naturally, any confirmed cases indicate a
deliberate release.

4.2 Case definition

4.2.1 Suspected cases
In the event of a suspected deliberate release of smallpox, a high index of clinical
suspicion should be maintained and the diagnosis considered if the event of the
following clinical presentations in previously healthy people.
• A severe, acute unexplained febrile illness with a widespread maculopapular or

vesicular rash.
• Unexplained death from a febrile illness that has involved a widespread

maculopapular or vesicular rash.

4.2.2 Confirmed case
A case that clinically fits the criteria for suspected smallpox, and in addition the
results of one or more specimens fit one or more of the laboratory criteria for
diagnosis (see below).

4.2.3 Definitive diagnosis in the Reference Laboratory
Is with PCR.

4.3 Public Health Action

4.3.1 Procedure for handling exposed persons following a deliberate release
Depending on the site and method of release, variola virus may be dispersed over a
wide area. Expert advice will be provided to define an exposed zone  in time and
space. All individuals who have been present in the exposed zone need to be
identified.

In the event of an overt release, some of them will still be at the scene when
emergency services respond to the incident. This group will be decontaminated and
then referred to health workers at a nearby place of safety for assessment,
vaccination and observation (this will be a clinical area just outside the exposed
zone and within the cordon that will be established at the scene of the incident).



PHLS-CDSC
INTERIM GUIDELINES FOR ACTION IN THE EVENT OF A DELIBERATE RELEASE
SMALLPOX [ISSUE1/VERSION1]
ISSUED BY CDSC; ISSUE DATE: 17/10/01
REFERENCE: GUIDE;SMALLPOX1.1(17-10-01)

18

Others will have left the scene before emergency services arrive and will be
identified later after details of the incident have been made public. Procedures
need to ensure that these individuals are appropriately decontaminated, vaccinated
and followed up.

4.3.2 Post-exposure prophylaxis
There are 6 categories of individuals for which vaccination may be indicated or
considered:
I Individuals who have been present in the exposed zone  should be given

post-exposure vaccination. If suspected or confirmed cases of smallpox arise
among persons who have been outside but in close proximity to the exposed
zone in time or space, the defined parameters of the exposed zone should be
reviewed with a view to extending post-exposure prophylaxis.

II Frontline workers should receive vaccination as described in section 2.6.2.
III Immediate family of healthcare workers who are involved in direct clinical

management of smallpox patients may be considered for vaccination.
IV Individuals who have transient contact with contaminated clothing or

fomites – for example if they have contact with persons who were present in
the exposed zone but have left the scene before emergency services arrive -
should be considered on a case by case basis.

V Contacts of cases of smallpox – see section 4.3.4 for definition of contacts.
Vaccination should be considered on a case by case basis.

4.3.3 Follow up for persons at risk of smallpox infection
This includes all those present in the exposed zone, as well as contacts of smallpox
cases, as defined in section 4.3.4. After an overt release, a basic set of personal
details needs to be collected from all persons present in the exposed zone. Similar
details also need to be collected from all contacts of smallpox cases.

Those at risk of infection should receive vaccination and in addition should be
observed for symptoms for a period of at least 17 days with daily health and
temperature checks. Expert advice will be provided as indicated regarding whether
people how people will be observed.

4.3.4 Case finding
If cases of smallpox arise and a covert release is suspected, health services should
be contacted to determine whether other possible cases have presented.

4.3.5 Preventing secondary spread
Remember that cases are not infectious until symptoms develop. Contacts will be
defined as indicated with the help of expert advice, but as a guide, contacts are
likely to include:
• People who spent short periods (minutes) in face to face contact with a case.
• Household contacts, and others who spent longer periods (hours) in the same

house as a case, or for example in the same office.
Contacts exclude transient or passing contact such as in a street or shop.
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4.4 Epidemiological investigation
If a case is strongly suspected or confirmed, the PHLS/CDSC duty doctor should be
notified immediately on 020 8200 4400 (24 hour service).

Epidemiological information may be required for two reasons:
• If cases arise due to a covert release, or following an overt release but in

people who have not been present in the exposed zone, epidemiological details
will be used to define or redefine the exposed zone and so aid identification of
others at risk of infection.

• To determine those at risk of infection due to contacts with cases in order to
guide vaccination and follow up.
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LIST OF NATIONAL SPECIALISTS

Laboratory Diagnosis
Advice can be obtained from:
Dr David Brown
Central Public Helath Laboraotry
Viral Zoonosis Reference Unit
Enteric and Respiratory Virsu Laboratory
61 Colidnale Avenue
London, NW9 5HT
Tel 0208 200 4400
E-mail:  dbrown@phls.org.uk

Out of hours contact details are held by the 24 hr CDSC on call duty doctor;
Tel: (+44) 020 8200 6868

Clinical diagnosis and treatment
Clinical advice can be obtained from Regional Infectious Disease Units, and also from:
Dr Barbara Bannister
Royal Free Hospital
Infection services
10th Floor
Royal Free Hospital
Hampstead
London, NW3 2QG
Tel: 0207 830 2606
E-mail:  barbara.bannister@rfh.nthames.nhs.uk

Out of hours contact details are held by the 24 hr CDSC on call duty doctor;
Tel: (+44) 020 8200 6868

Public Health

Contact details are held by the 24 hr CDSC on call duty doctor;
Tel: (+44) 020 8200 6868
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