SMALLPOX        

One of the most dreaded human diseases.  Epidemic and endemic forms raged for more than 3000 years.  The virus “exerted a singular influence on human history through the ages before its extinction in 1977 – suddenly removing or temporarily indisposing leaders of nations, destroying armies, disrupting cities, and laying waste to ordinary citizens, devastating virgin populations and influencing fateful decisions…”1

VARIOLA VIRUS
A poxvirus specific to humans, with no known nonhuman reservoir (except for monkeys in vitro).  Appears to be absent from nature, therefore the virus will be extinct when the planned destruction 

     of laboratory stocks is implemented.

Strains:

1) Variola major – most virulent strain (mortality of 30%)

2) Variola intermedius

3) Variola minor (alastrim) – mortality of less than 1%.

Causes high mortality.  Up to 100% were recorded in the epidemics that swept through Native American populations.  Last reported cases of smallpox in the U.S. occurred in the 1940s.  Last case of naturally occurring smallpox was reported in Somalia in 1977. 

Global eradication was accomplished using the potent vaccinia virus vaccine in well-organized campaigns in more than 80 countries between 1966 and 1977.  In 1980 the WHO Global Commission for the Certification of Smallpox Eradication officially declared that smallpox had been exterminated, the first disease to be eradicated by humans.

Vaccinia virus – origin is uncertain.  Believed to have been derived from cowpox, variola, or a 

     hybrid of the two.  It is now a laboratory virus with no natural host.  Percutaneous 

     administration (Fig. 1) results in formation of a pustule and scab at the inoculation site, 

     indicative of immunity.  

     Immunity wanes after 10-20 years, therefore, revaccination is recommended every 10 years.  

   Edward Jenner (1749-1823), having observed that milkmaids, who possessed scars on their hands from 

   prior exposure to cowpox, did not develop smallpox during outbreaks of the disease.  Jenner used cowpox  

   lymph as a means of protection against smallpox, commencing a whole system of preventive medicine 

   based on vaccination (word derived from the Latin root for cows).
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Figure 1.  Vaccine is held between the needle prongs.  Inoculation is done my multiple punctures.  

15 strokes, at right angles to the skin in the arm. 

The strokes are rapidly made within a 5-mm diameter area.

Laboratory Diagnosis

Rapid laboratory techniques are available, which include electron microscopy, gel diffusion, 

    PCR, and inoculation with chorioallantoic membrane of an embryonated egg.

    Figure 2. Transmission electron  microscope image of variola major.   [image: image3.png]



Clinical Illness

The illness is homogeneous, distinctive and easily recognizable.  

The variola virus is acquired from direct contact with individuals sick with the disease, from 

     contaminated air droplets, and even from objects used by another smallpox victim (books, 

     blankets, utensils, etc.).

The respiratory tract is the usual entry point.

Incubation period of 12 days.  Large viral quantities are shed during this period from nasal and 

     oropharyngeal secretions.

Prodromal period of 2-4 days:

     Fever, splitting headache, backache, malaise, macular rash on chest, abdomen and back.

     Vomiting, colicky abdominal pain (similar to appendicitis), seizures.

Ensuing skin lesions, over 1-2 weeks, progress in uniform pattern: 

     From maculopapules to vesicles to pustules and scabs.  

     Lesions start on feet, hands, face and mucous membranes of oropharynx and airway, and 

        progress to chest, abdomen and back.  

     Lesions are characteristically more dense on the face and extremities than on the trunk, they 

        appear on the palms of the hand, and they are similar in appearance.  (In chickenpox, one 

        would expect to see, in any area, macules, papules, pustules and scabs.)

     Viral particles are present in vesicular fluid.  

     Scabs usually separate by the 20th day. 

     Depigmentation and permanent scars were left, usually most extensively on the face.  
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    Figure 3. Variola skin lesions
Death from smallpox usually follows complications such as bacterial infection of open skin 

     lesions, pneumonia, or bone infections. A very severe and quickly fatal form ("hemorrhagic 

     smallpox") results in massive, uncontrollable hemorrhage from the skin lesions, the mouth, 

     nose, and other mucous membranes.

On the other end of the disease spectrum, the mild form follows a full course to recovery.

Other serious complications:  Pneumonia, dehydration, septicemia, conjunctivitis, corneal 

    ulceration, blepharitis, osteomyelitis of the elbows.

There is no chronic or carrier stage.

No therapies were ever discovered to either treat the symptoms or shorten the course of the 

     disease.

The vaccine is 100% effective only prior to exposure.  Studies show that inoculation can prevent 

     development of the disease up to 4 days after exposure.  However, by the onset of first    

     symptoms, inoculation is ineffective. 

Current Risk Status 

In 1982, the remaining smallpox samples, maintained for research purposes, were sent to the Centers for Disease Control and Prevention in Atlanta and the Research Institute for Viral Preparations in Moscow.  After repeated votes on recommended destruction of the stocks, the 1996 World Health Assembly decided “that the remaining stocks … should be destroyed on 30 June 1999,… with a view of taking action to achieve broader consensus…” 3

Getting hold of the viral stocks is highly difficult.  Covert stashes may exist in Iraq, North Korea and Russia, “…but these countries would be reluctant to release them, fearing smallpox epidemic among their own unvaccinated people.  Even if a terrorist were successful in obtaining the virus, his plans could backfire: smallpox is so contagious that the first victims are likely to be the members of his own cell.”4  

A single case of smallpox could put an entire country at risk  The virus would spread quickly because Americans are not vaccinated.  Routine inoculations were halted in 1972; people vaccinated before 1972 lost most of their immunity within 10 years.  

With the current palpable threat of bioterrorism, The Department of Human Health and Services have discussed, for the first time in two decades, the possibility of once again inoculating the public.  The government has accelerated the delivery of millions of vaccine doses to add to the existing national pharmaceutical stockpile.  Originally due in 2004, the first doses may be delivered by next summer.

Risks of mass vaccination:  

   Two in one million chance of developing encephalomyelitis and death.

   Mild side effects include poxlike viral infection.

   Number of citizens most vulnerable to adverse effects – AIDS patients and other 

      immunocompromised individuals – has increased considerably since last mass inoculations.  
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