
Control of Viral infections



Preventative measures
 Quarantine
 Hygiene
 Vector control
 Changes in lifestyle
 Vaccines



Viruses limited to humans much easier to control



What makes a good vaccine?

From Murray et. al., Medical Microbiology 5th edition, 2005, Chapter 15, published 
by Mosby Philadelphia,, 



Vaccines – live or killed?

From Murray et. al., Medical 
Microbiology 4th edition, 2004, 
Chapter 15, published by Mosby 
Philadelphia,, 



Status of Viral Vaccines (live and inactivated)

From Murray et. al., Medical Microbiology 4th edition, 2002, Chapter 15, published by 
Mosby Philadelphia,, 



The principles of DNA based vaccines

Functional components of DNA vaccine plasmid

Flint, Enquist, Krug, Racaniello and Skalka, “Principles of 
Virology” ASM press, 2000, chapter 19



The use of drugs (antivirals) to control virus 
infections

From Murray et. al., Medical Microbiology 5th edition, 2005, Chapter 50, published by 
Mosby Philadelphia,, 

Box 50-1Box 50-1.   Viruses Treatable with Antiviral Drugs



Potential targets for the design of antiviral 
drugs

From Murray et. al., Medical Microbiology 5th edition, 2005, Chapter 50, published by 
Mosby Philadelphia,, 

Table 50-1



* Also active against varicella-zoster virus     T Topical use only

FDA approved antiviral drugs

From Murray et. al., Medical Microbiology 5th edition, 2005, 
Chapter 50, published by Mosby Philadelphia,, 

Table 50-2



The use of antiviral drugs leads to resistant 
virus

Fields Virology 4th edition, 2002, Chapter 15, Lippincott, Williams and Wilkins, 2002



Bioterrorism - smallpox



The rash appears 2 to 4 days after the patient first becomes ill with fever. On the first day of rash a few raised 
spots called papules appear. They are usually seen first on the face, and subsequently on the body and 
extremities. On the right side of this picture, a few small papules may be seen. Unless it is known that the patient 
has been exposed to the virus or in contact with a smallpox case two weeks before, one may not suspect the 
diagnosis at this time. On the second day of rash, more papules appear. Although they differ somewhat in size, 
note that they all have a very similar appearance. By day 3, the rash has become more distinct and raised above 
the skin surface. Fluid is accumulating in the papules to form vesicles. By day 4, the vesicles are more distinct. 
Although they contain fluid, they feel very firm to the touch. When broken, they do not collapse because the fluid 
is contained in many small compartments 

Progression of smallpox rash/lesions
Day 1 Day 2 Day 3 Day 4



By day 5, the fluid in the vesicles has become cloudy and looks like pus. At this stage, the pocks are called 
pustules. At this time, the fever usually rises and the patient feels more ill than before. On day 7, the rash is 
definitely pustular. Note that the pocks, although varying somewhat in size, all resemble each other in 
appearance. The rash is now so characteristic that there should be no mistake in diagnosis. During days 8 and 
9, the pustules increase somewhat in size. They are firm to the touch and deeply embedded in the skin. 
Gradually the pustules dry up and dark scabs form. The scabs begin to appear between 10 and 14 days after the 
rash first develops. The scabs contain live smallpox virus. Until all scabs have fallen off, the patient may infect 
others. By day 20, the scabs have come off and light-coloured or depigmented areas are observed. 
Over a period of many weeks the skin gradually returns to its normal appearance. However, scars which last for 
life may remain on the face. Such scars are an indication of previous infection with smallpox.

Progression of smallpox rash/lesions

Day 5 Day 7 Day 8-9 Day 10-14 Day 20



Note in this slide that the density of the rash is greater on the face than 
on the body. 

Pocks are usually present on the palms of the hands and on the soles 
of the feet.

Distinguishing features of Smallpox from 
other rashes



Features of smallpox which facilitated 
eradication

• Virology and Disease 
aspects
 No secondary hosts; human 

only virus
 Long incubation period
 Infectious only after incubation 

period
 Low communicability
 No persistent infection
 Subclinical infections are not a 

source of spread
 Easily diagnosed
 Previous infected individuals 

obvious because of scarring

• Immunology
 Infection confers long-term 

immunity
 One stable serotype
 Effective vaccine available
 Vaccine is stable and cheap

• Social-political aspects
 Severe disease with high 

morbidity and mortality
 Considerable cost savings to 

developed, nonendemic 
countries

 Eradication from developed 
countries demonstrated its 
feasibility

 Few cultural or social barriers 
to case tracing and control



Comparison of properties of smallpox, measles 
and polio relevant to eradication

White and 
Fenner, 
“Medical 
Virology 4th

edition, 
Academic 
Press, 1994 
Chapter 15



The most important differentiating 
feature between smallpox and other rash 
illnesses, particularly chicken pox (Herpes 
Zoster) is the presence in smallpox of 
fever before onset of rash



In smallpox, fever is present for 2 to 4 days before the rash 
begins, while with chickenpox, fever and rash develop at the 
same time.
All the pocks of the smallpox rash are in the same stage of 
development on any given part of the body and develop 
slowly. In chickenpox, the rash develops more rapidly, and 
vesicles, pustules, and scabs may be seen at the same time.



The relative density of rash on different parts of the body should be 
carefully observed. This diagram illustrates the differences that are 
usually seen.



In smallpox (shown in the lower photograph), pocks are usually 
present on the palms of the hands. In chickenpox there may be 
few or no lesions on the palms of the hands.



Similarly, on the soles of the feet, the smallpox patient may have many 
lesions but the chickenpox patient will have few or none 



Differential diagnosis of 
smallpox and chickenpox

smallpox

Chickenpox



Differential diagnosis of smallpox and 
chickenpox

symptoms Lesions

Note again the particular points that help to differentiate smallpox from chickenpox:
– in smallpox, the fever precedes the rash by 2 to 4 days,
– the pocks on any part of the body are at the same stage of development, and they 
develop slowly,
– the pocks are more numerous on the arms and legs than on the body,
– the pocks are usually present on the palms and soles,
– death following smallpox is not uncommon, while in chickenpox death is very rare.
When death occurs in a patient in whom chickenpox has been diagnosed, smallpox 
should always be suspected.



Can smallpox be engineered to 
overcome vaccination?

• Ectromelia (EV) or mousepox virus is 
highly lethal in some mouse strains but not 
others

• EV was engineered to express IL-4
 the virus became lethal in all mouse strains
 The virus overcame the protective effects of 

immunization

Reference:  Jackson, R.J.; Ramsay, A.J. et. al., “Expression of mouse interleukin-4 by 
a recombinant Ectromelia virus suppresses cytolytic lymphocyte responses and 
overcomes genetic resistance to mousepox. J. Virology (2001) 75: 1205-1210.



Note,, in resistant mice there is an enhanced type 1 cytokine response 
leading to a robust antiviral host response, IL-4 not involved, the mice 
survive.  However, in strains in which the virus is lethal there is a type 
2 cytokine response in which IL-4 is sharply upregulated.  



Ectromelia IL-4 recombinants lead to enhance 
replication and death in normally resistant 

strains of mice.



Monkeypox an emerging disease



Monkeypox – an indigenous virus of equatorial 
Africa

• Although not a virus of humans, the clinical symptoms are 
indistinguishable from smallpox.  

• Lethality is only slightly less than smallpox.
• Although not as efficient as smallpox, Human to human transmission 

has been well documented
• Monkeypox should perhaps be considered a bioterrorist agent
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