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Refer to the slides, this sheet will elaborate the points mentioned in the slides. 

First, you have to differentiate between:  

1- Macule: is a skin lesion characterized by change in the color and usually redness 

of the skin, but without elevation or depression 

2- Papule: solid elevation in the skin usually less than 5-10 mm in diameter  

Ex: since it is a solid elevation, then it does not have fluid inside like: mosquito 

bites (the most common). 

3- Nodule: similar to papule, but greater than 5-10 mm. 

4- Vesicle: circumscribed, fluid-containing, epidermal elevation generally 

considered less than either 5 or 10 mm in diameter.  

5- Pustule: small elevation in skin containing cloudy or purulent material. 

6- Bulla: large vesicle described as a rounded or irregularly shaped blister, equal to 

or greater 5- 10 mm. 

7- Ulcer: discontinuity of the skin exhibiting complete loss of the epidermis, 

portions of the dermis and subcutaneous fat. 

8- Crust: dried serum, pus, or blood usually mixed with epithelial and sometimes 

bacterial debris. 

 

In this sheet we will talk about chicken pox (one of the members of the herpes 

viridae family). The lesions start by forming: 

Macule --> Papule –> Vesicle –> Pustule –> Crust (with complete healing). 

 

9- Lichenification: once there is healing of the skin lesion the healing might be 

exaggerated, meaning that the skin level is not going to go back to normal and 

there is a degree of elevation in the skin compared to a normal skin. 

 

 

 Viruses causing skin lesions:-  

o They are present world wide 

o Nonimmune individuals are not 100% correct, because transient drop in the 

immune system might lead to infection with these viruses 

o Humans are the sole (only) reservoirs of these viruses  

o They start by infecting the respiratory tract (the primary route of infection) 

They are:  

 

In a vesicle the fluid is usually clear, once it becomes a pustule, there will be 

no clear fluid meaning that it will have exudate or puss inside the lesion. 
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1- Mumps, Measles, and Rubella:  

Mumps might not be associated with skin manifestation, rather it is 

associated with parotitis, but we are going to talk about it here 

because every time we talk about measles and rubella, mumps 

should be there because they share a common vaccine. 

2- Erythema infectiosum and Parvovirus B19. 

3- Roseola Infantum (Exantheme Subitum) and human herpes virus 

(HHV6 and HHV7).  

4- Poxviruses.  

5- Herpes viruses  

6- Human papilloma virus 

 

Herpesviruses: Group Characteristics:  
 
 Double-stranded DNA (dsDNA) virus. 

 Enveloped viruses.  

 Have a large genome, and encodes for a large number of proteins (75 viral 

proteins) 

 There’s a 50-70% similarity in the structure between the different members of 

the herpes viridae  

 Cross reactivity between herpes simplex virus (HSV) and varicella zoster virus 

(VZV); 

o When we say cross reactivity we are talking about the response of the 

body or the antibodies that are generated against the virus.  

 

o So if a person got infected with HSV, his body is going to produce 

antibodies against HSV, and upon exposure to VZV, these antibodies are 

going to be partially protective, meaning that cross reactivity has to do 

 Revision: 
o DNA virus families:- 

2Hs: Herpes viridae, Hepatitis B 

1A: Adenovirus  

4Ps: Pox viridae, Parvo viridae, Papilloma viridae, Polyoma viridae. 

o How many members of herpes viridae do we have? 

They are eight:- 

Herpes simplex virus 1, herpes simplex virus 2, varicella zoster, 

Epstein Barr virus, cytomegalovirus, HHV6, HHV7, and HHV8 

(Kaposi's sarcoma-associated herpesvirus). 
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also with the antigens, so there is a similarity between the structure of 

HSV and VZV. 

 

o The affinity of binding; the strength of binding of antibody to the 

equivalent antigen (neutralization). 

a) Antibodies against HSV might neutralize 90-95% of the HSV, because 

they have a strong affinity for binding to it. 

b) Those antibodies against HSV, if they bind to VZV, the neutralization 

might reach 60-70%, because the affinity is not going to be strong 

enough. (There is no full neutralization). 
 

 

 The structure of the herpesviruses under the electron microscopy: 

o Nucleocapsid. 

o The space surrounding the nucleocapsid before 

the envelope (tegument), it contains many of 

the viral proteins and enzymes that are needed. 

 

 The herpes viridae is further classified into 3 

subfamilies:  

1- Alpha-herpesviruses - HSV-1, HSV-2, VZV  

2- Beta-herpesviruses - CMV, HHV-6, HHV-7  

3- Gamma-herpesviruses - EBV, HHV-8 

 

 Herpesviruses, in general, are associated with: painful skin ulcers, chickenpox, 

and encephalitis. 

o Varicella zoster is going to cause both: chickenpox & shingles. Where: 

 Varicella means Chickenpox 

 Zoster means Shingles  

o Painful skin ulcers caused by HSV. 

o Herpes simplex can cause both encephalitis and meningitis;  

 Encephalitis: infection in the parenchyma of the brain, HHV1 leads 

to encephalitis. 

 Meningitis: infection of the meninges (membrane surrounding the 

brain), HHV2 leads to meningitis. 

 

 They cause an acute infection followed by latent infection; let’s revise what 

latency means: 
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Replication:  
 protein synthesis: 

1- Immediate early (IE): proteins that are necessary 

to initiate and regulate transcription.  

2- Early (E): non-structural proteins (DNA 

polymerase, Thymidine Kinase TK). 

3- Late (L): major structural proteins (capsid, spikes). 

 

 25% of DNA protein produced are incorporated into virions 

o We said that the replication of herpes viridae is not efficient, but why? 

o Because 25% of the proteins that are produced are going to be incorporated 

into new viruses and the rest will stay in the infected cells 

 

Okay now that we have finished talking about the general group characteristics of 

the Herpesviruses as a family, let’s discuss some of the members of that family in 

more detail.  

Herpes Simplex Virus: (HSV-1 & HSV-2) 

 
 They cause recurrent ulcers in skin and mucosal membranes, above and below 

the waist. 

o Herpes simplex virus 1 is associated with infection above the waist 

o Herpes simplex virus 2 is associated with infection below the waist (sexually 

transmission). 

 

 Man is the only natural host for HSV. 

 

 Conditions of latency: 

o Extra chromosomal circular piece of DNA, episome. 

o Production (translation) of the very early proteins of the virus only  

 

 Theories of reactivation: 

o Continuous replication of the virus at a very slow rate, once the cell cannot tolerate the 

number of viruses, the viruses spread out. (this theory is not valid) 

o Biochemical changes occur inside the cell when there is a drop in the immune system, and 

leads to reactivation of the virus (replication) 

o Then the virus replicates of alpha herpes viridae, then travels along the nerves in order to 

reach the skin (equivalent dermatomes according to the superficial skin innervation, if it is 

from thoracic, lumber or sacral) 
 

 

 Thymidine Kinase 

o Activates acyclovir and its 

derivatives. 

o Converts the prodrug into a drug. 

o It’s a viral enzyme, so that helps 

in reducing side effects. 

 

The doctor mistakenly mentioned, at section 2, 

that HSV infects only humans, and that’s wrong. 

(Sherris M.M. 6th edition, page 247, top). 
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Epidemiology: 

 Before explaining this point let’s remember what ‘seroconversion’ means: 

o Seroconversion means that the person has been infected previously by the 

virus, meaning that now there are antibodies against that virus in the 

person’s serum. So before the seroconversion there was basically no 

antibodies for that virus in the body. 

 

o Okay, so what HSV has to do with all of this? 

 Studies have found that up to 90% of the population has HSV-1 

antibodies by the age of 30. Meaning that there’s a seroconversion 

of 90% of the population. 

 And studies also found that 15% to 30% of sexually active adults 

have antibodies against HSV-2. 

 

 Primary infection is usually trivial or subclinical in most individuals. It is a 

disease mainly of very young children (those below 5 years.) 

o Primary HSV infection usually occurs in children.  

o But the majority of primary infections usually go unnoticed, or 

asymptomatic, and what you see of lesions or symptoms are a reactivation 

of the dormant virus. 

 

 Following primary infection, 45% of orally infected individuals and 60% of 

patients with genital herpes will experience recurrences. 

o Meaning that:  

45% of HSV-1 is recurrent …… 60% of HSV-2 is recurrent 

 

Pathogenesis: 
 

 During the primary infection, HSV spreads locally and a short-lived viraemia 

occurs, whereby the virus is disseminated in the body. Spread to the 

craniospinal ganglia occurs.  

 The virus then establishes latency in the craniospinal ganglia. 

 The exact mechanism of latency is not known. 

 Reactivation - It is well known that many triggers can provoke a recurrence. 

These include physical or psychological stress, infection; especially 

pneumococcal and meningococcal, fever, irradiation; including sunlight, 

excitement, and menstruation. 

(As we said before: these factors causes transient drop in the immunity in 

periods of latency) 
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Note: 

 HSV-1: latency happens in the trigeminal, superior cervical and vagal 

nerve ganglion. 

 HSV-2: latency happens in the sacral region. 
 

Clinical Manifestations: 

 

 HSV is involved in a variety of clinical manifestations which includes: 
 

1. Acute gingivostomatitis 

2. Herpes Labialis (cold sore)  

3. Ocular Herpes  

4. Herpes Genitalis: caused by HSV-2 

5. Meningitis: caused by HSV-2 

6. Encephalitis: caused by HSV-1 

7. Neonatal herpes: it is caused by HSV-2 

 

 Neonatal herpes is transmitted to the baby during delivery (acquired by the 

passage of the baby through the birth canal).  

In this case it will lead to neonatal encephalitis where there is a 100% mortality 

rate, so the mother is advised to give birth via C-section. 

 

So let’s go through those clinical manifestations: 

 Acute Gingivostomatitis:  

o Caused by HSV-1  

o It is the commonest manifestation of primary herpetic 

infection. 

o The patient experiences pain, bleeding of the gums and 

ulcers. And enlargement of neck glands. 

o Usually a self-limiting disease which lasts from one 

week to two weeks. 

 

 Herpes labialis (cold sore, fever blisters): 

o Most of us saw people who experienced this. 

o Characterized by a lesion that starts as a maculopapular, then 

becomes vesicle, pustule, then forms a crust and heals 

completely. 

o It is circumoral (around the mouth) or in the edge of the lip. 

o Usually it is not a primary infection (reactivation). 

1, 2, 3 caused by 

Herpes simples 

virus 1 
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o How does it start?  

 It starts by tingling, warmth or itching at the site (before the 

appearance of the lesion) 

 About 12 hours later, redness appears 

 Followed by maculopapular region, then vesicles, pustule, then crust is 

formed. And after that, as we said, it heals. 

 Lasts 1 week 

 

o You can give topical acyclovir for treatment. 

 Because the presence of the lesion means that this person is contagious 

to others  

 Others might need to take it for cosmetic reasons 

 Instead of lasting for 1-2 weeks it might last for 3-5 days only. (Shortens 

the period of illness by 2-3 days) 

 

 Herpetic whitlow: 

o Infection of the finger or nail area through small cuts 

(the virus might enter through the small cuts) 

o Painful vesicular lesion of the finger then pustulates  

o It might mimic bacterial paronychia (the patient might 

be given antibiotics) 

 

 Ocular herpes: 

o HSV causes a broad spectrum of infections in the eye. 

o Including : 

 Primary HSV keratitis (inflammation of the cornea)  

 Dendritic ulcers  

 Recurrent HSV keratitis  

 HSV conjunctivitis (inflammation of the whiteness of 

the eye –conjunctiva) 

 Iridocyclitis, chorioretinitis and cataract 

 

 Herpes Simplex Encephalitis HSE 

o Herpes Simplex encephalitis is one of the most serious complications of 

herpes simplex disease. There are two forms:  

 

1. Neonatal: there is global involvement and the brain is almost 

liquefied. As we said that the mortality rate approaches 100%.  
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2. Focal disease: the temporal lobe is most commonly affected.  

- This form of the disease appears in children and adults. 

- The mortality rate is high (70%) without treatment. 

o It is general practice that IV acyclovir is given in all cases of suspected HSE 

before laboratory results are available 

 

 Genital Herpes: 

o HSV-2 causes 70% of first episode genital HSV infections. 

The other 30% of infection is caused by other viruses (note that HSV1 might 

be related to genital herpes) 

o Genital lesions may be primary, recurrent. (Mostly it is reactivation).  

First episode can be years later and lasts 12 days. 

o Many sites can be involved which includes the penis, vagina, cervix, anus, 

vulva, bladder, the sacral nerve routes, the spinal and the meninges. 

o Incubation period (IP) around 5 days 

o Lesion begin as small erythematous papule, form vesicle then pustule. 

Lesions heals without scarring. 

o Associated with dysuria (pain with urination), in severe cases, there may be 

urinary retention. Inguinal lymph node involvement. 

o Asymptomatic shedding may occur as well. 

Females might not be aware that they are infected, there will be no 

symptoms at all but there is still shedding of the virus, so the sexual partner 

might get infected. (Multiple sexual partners) 

 

 Neonatal Herpes simplex: 

o The baby is usually infected perinatally during passage through the birth canal. 

o Premature rupturing of the membranes is a well-recognized risk factor. 

o The spectrum of neonatal HSV infection varies from a mild disease localized to 

the skin to a fatal disseminated infection (Mortality Rate is high 60%). 

o Where dissemination occurs, the organs most commonly involved are the liver, 

adrenals and the brain.  

o When the brain is involved, the prognosis is particularly severe. The 

encephalitis is global and of such severity that the brain may be liquefied. 

o A large proportion of survivors of neonatal HSV infection have residual 

disabilities. 

o Treat with IV acyclovir, and advise to give birth via C-sections in order not to 

infect the babies. (This is the only mean of prevention) 
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Laboratory Diagnosis:  

 Tzanck Test: which is a smear from the base of the lesion, then stained by 

Giemsa that shows internuclear inclusion bodies (specific for herpes simplex) 

 Direct Detection 

o Electron microscopy 

o Immunofluorescence  

o PCR  

  Virus Isolation on cell culture:  

o It usually takes only 1 - 5 days for a result to be available. 

 Serology 

o Not that useful in the acute phase because it takes 1-2 weeks before 

antibodies appear after infection. 

o Before the presence of antibodies the patient is symptomatic, making 

serology of no use. 

 

Management: 

 At present, there are only a few indications of antiviral chemotherapy, with the 

high cost of antiviral drugs being a main consideration. Generally, antiviral 

chemotherapy is indicated where the primary infection is especially severe. 

1- Treatment  

We said in the case of: 

o herpes labialis you can use topical  

o Chickenpox in children; no antiviral drug 

o Shingles: (you might treat for the same reasons of herpes labialis: 

1- the person is contagious   2- shortening the period of illness)  

o Meningitis and encephalitis: you definitely have to treat, because in 

most of the cases you can’t differentiate between meningitis and 

encephalitis, because they share the same symptoms and sometimes 

meningitis becomes meningoencephalitis. 

2- Safe sexual practices  

3- C-section to prevent neonatal herpes simplex virus  
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Varicella- Zoster Virus: 

 

Properties: 

 They used to think that varicella (chickenpox) is caused by one virus and zoster 

(shingles) is caused by another virus 

But then, they knew about latency, and knew that shingles is a reactivation of 

chickenpox, so it got the name “Varicella-Zoster Virus” 

 Belong to the alpha herpes virus subfamily of herpes viruses 

 Double stranded DNA enveloped virus  

 One antigenic serotype only, although there is some cross reaction with HSV. 

 It is seen in winter and spring months  

 Incubation Period 2-3 weeks 

 Major mode of transmission is through respiratory tract or contact with the 

chickenpox lesions 

 Communicability 2 days before, and 3-4 days after the rash develops; 

o 2 days before the development of the rash, if the patient is having upper 

respiratory tract symptoms then he is shedding the virus and he can 

infect other children  

o 3-4 days after the development of the rash, the child is still contagious.  

o This is important to know when not to send the child to school, because 

this illness is highly contagious reaching up to 90%, meaning that if an ill 

child went to his school, 90% of his class will be diseased. 
  

Epidemiology: 

 Varicella: (chickenpox) 

 Primary varicella is an endemic disease. 
 Varicella is one of the classic diseases of childhood, with the highest prevalence 

(seen mostly) in the 4 - 10 years old age group. 
 Varicella is highly communicable, with an attack rate of 90% in close contacts. 
 Most people (90%) become infected before adulthood but 10% of young adults 

remain susceptible. 
o Varicella is not included in the national vaccination program 
o You get the protection after being diseased in the childhood  
o The rest 10% are at risk of being infected during adulthood. They are 

unfortunate, because the illness in adulthood is more severe than in childhood 
 Lesions might be wide spread, and sometimes scarring occur. 
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 Children may tolerate the pain, but adults usually cannot, so if they scrape the lesions 

scarring will take place. 
 Herpes zoster (shingles), in contrast, occurs sporadically and evenly throughout the 

year. 
o We said that Varicella occurs in winter and spring. 
o But, shingles can occur in anytime of the year. 

 Another thing is that we have a chance of bacterial super infection. Because it is 

itching, the patient might play with the lesions, meaning that bacteria will get entry to 

the skin, and bacterial super infection will be formed. 

 

 Pathogenesis: 

 The virus is thought to gain entry via the upper respiratory tract (URT) and 

spreads shortly after to the lymphoid system (goes to the lymph nodes LNs) 

causing primary viremia and goes to the reticular endothelial system (RES) 

forming secondary viremia then goes to the target organ (skin). 
URTI -> LNs -> viremia -> RES -> viremia -> skin 

 Following the primary infection, the virus remains latent in the cerebral or 

posterior root ganglia.  

o In 10 - 20% of individuals, a shingle recurrent infection occurs after 

several decades. 

o Being infected with varicella doesn’t necessarily mean that you are going 

to develop shingles (Only 10-20% will do). 

 The virus reactivates in the ganglion and tracks down the sensory nerve to the 

area of the skin innervated by the nerve, producing a varicella form rash in the 

distribution of a dermatome. 

 
Let’s discuss the following in more detail: 

Varicella: 

 Primary infection results in varicella (chickenpox)   

 Incubation period of 2-3 weeks  

 Presents fever, lymphadadenopathy (large lymph nodes), and a widespread 

vesicular rash. 

 The features are so characteristic that a diagnosis can usually be made on 

clinical grounds alone.  

 Complications are rare but occurs more frequently and with greater severity in 

adults and immunocompromised patients.  



 

12 
 

 Most common complication is secondary bacterial infection of the vesicles. As 

mentioned before  

 Severe complications which may be life threatening include: viral pneumonia, 

encephalitis, and haemorrhagic chickenpox. 

 

 How can we differentiate chickenpox? 
 

o The unique about chickenpox, especially smallpox, is that the whole rash 

on the body is at the same stage and you are going to see it at once, 

whether it is macule, macupapule, papule, vesicle, or crust. 

 

 

Herpes Zoster (Shingles):  

 Herpes Zoster mainly affects a single dermatome of the skin.  
 It may occur at any age but the vast majority of patients are more than 50 years 

of age.  
 The latent virus reactivates in a sensory ganglion and tracks down the sensory 

nerve to reach the appropriate segment (dermatomes). 
o During this travel the virus replication in the nerve is going to lead to 

damage and the effect on the immune system is going to lead to damage  
o This as a result will lead to extensive pain, and we call it: postherpetic 

neuralgia. 

o Because of the severe pain, you will need to give a strong analgesic (pain 

reliever) 

 

Neonatal Varicella: 

 

 VZV can cross the placenta in the late stages of pregnancy to infect the fetus 

congenitally.  
 Neonatal varicella may vary from a mild disease to a fatal disseminated 

infection.  
 If rash in mother occurs more than 1 week before delivery, then sufficient 

immunity would have been transferred to the fetus.  
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 Zoster immunoglobulin should be given to susceptible pregnant women who 

had contact with suspected cases of varicella.  
 Zoster immunoglobulin should also be given to infants whose mothers develop 

varicella during the last 7 days of pregnancy or the first 14 days after delivery 
o If the mother contacted with a person who is infected with varicella so 

you should give her immunoglobulin, to protect the mother from being 

diseased. 
o But, if the mother developed the disease in the first or second 

trimesters, or more than 7 day before delivery then she is going to 

produce antibodies, these antibodies will cross the placenta and give 

immunity to the fetus. 
o If the mother got diseased during the last 7 days (less than 7 days before 

delivery), then you have to give the newborn immunoglobulin against 

varicella. 
  

 

 


