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HERPES SIMPLEX VIRUS

 Two distinct epidemiologic and antigenic types of HSV 
exist (HSV-1 and HSV-2). The DNA genomes of both 
are linear, double-stranded molecules containing 
approximately 160 kbp. 

 Their nucleic acids demonstrate approximately 50% 
base sequence homology, which is considerably greater 
than that shown between these viruses and other 
herpesviruses. 



 HSV-1 and HSV-2 share antigens in almost all their 
surface glycoproteins and other structural polypeptides, 
but differences in glycoprotein gB enable them to be 
distinguished (ie, HSV-1 has gB1 and HSV-2 has gB2). 
Numerous strains of both HSV-1 and HSV-2 exist.

 By restriction endonuclease analysis of the viral 
genome, most strains of either HSV-1 or HSV-2 are 
found to differ somewhat, except in epidemiologically 
related cases such as mother–infant and sexual 
partners. 



HERPES SIMPLEX DISEASE

 HSV is one of the best known of all viruses, given its 
frequency of infection and its propensity to cause 
recurrent ulcers in  areas of the skin and mucous 
membranes. 

 The two types differ in their predilection for causing 
lesions “above the waist” (HSV-1) or “below the waist” 
(HSV-2). As with all herpesviruses, herpes simplex 
persists in a latent form and reactivates to cause viral 
excretion and/or disease.



EPIDEMIOLOGY

 Herpes simplex viruses are distributed worldwide. There are 
no known animal vectors, and humans appear to be the   
only natural reservoir. Direct contact with infected 
secretions is the principal mode   of spread. 

 Seroepidemiologic studies indicate that   the prevalence of 
HSV antibody varies according to the age and socioeconomic
status of the population studied.

 In most developing countries, 90% of the population have 
HSV-1 antibody by the age of 30.

 Approximately 15 to 30% of sexually active adults in Western 
industrialized countries have HSV- 2 antibody.

 The virus can be isolated from the cervix and urethra of 
approximately 5 to 12% of adults attending sexually 
transmitted   disease clinics.



PATHOGENESIS

Acute Infections

 Infection produces inflammation and giant cells. 

 The virus can infect and spread in axons and ganglia. 

 Spread of virus can occur by cell-to-cell transfer and 
can therefore be unaffected by circulating immune 
globulin.



Latent Infection

 Latent infection by HSV-1 has been demonstrated by 
cocultivation techniques in trigeminal, superior cervical, 
and vagal nerve ganglia, and occasionally in the S2–S3
dorsal sensory nerve root ganglia. 

 Latent HSV-2 infection has been demonstrated in the 
sacral (S2–S3) region. 

 Latent infection of nervous tissue by HSV does not result 
in the death of the cell.

 Reactivation account for most recurrences of both genital 
and orolabial infections. It can be precipitated by sun 
exposure, fever or trauma. 



IMMUNITY

 Initial symptoms are more severe than recurrent episodes, 
probably because of the presence of anti-HSV antibodies 
and immune lymphocytes. Prior infection with HSV-1 may 
protect against subsequent infection with HSV-2 due to 
some degree of cross protection. 

 Neutralizing antibodies directed against HSV envelope 
glycoproteins appear to be   important in preventing 
exogenous reinfection.

 Antibody-dependent cellular cytotoxicity (ADCC) may limit 
early spread of HSV; cytotoxic T lymphocytes destroy HSV-
infected cells.



CLINICAL ASPECTS

Manifestations

Herpes Simplex Type 1

 Infection with HSV-1 is usually “above the waist.” It consists of 
grouped or single vesicular lesions that become pustular and 
coalesce to form single or multiple ulcers.

 Primary infections is often asymptomatic. 

 When symptomatic, typically in children, it appears most 
frequently as gingivostomatitis, with fever and ulcerative 
lesions involving the buccal mucosa, tongue, gums, and 
pharynx.

 The lesions are quite painful, and the acute illness usually 
lasts 5 to 12 days. 

 After this initial infection, HSV may become latent within 
sensory nerve root ganglia of the trigeminal nerve.



 Recurrent cold sores are usually unilateral.

 Virus may be excreted in saliva with asymptomatic 
reactivation. 

 It sometimes infects the finger or nail area. This infection, 
termed herpetic whitlow which mimics bacterial paronychia.

 Herpetic corneal and conjunctival infection can cause 
blindness.

 HSV encephalitis may rarely occur as a result of reactivation. 
Classically, it affects one temporal lobe, leading to focal 
neurologic signs and cerebral edema. If untreated, mortality is 
70%. 

 Rapid diagnosis by the PCR has replaced brain biopsy as the 
diagnostic test. 

 Intravenous acyclovir can reduce the morbidity and mortality 
of the disease, especially if treatment is initiated early.



Herpes Simplex Type 2

 Genital herpes is an important sexually transmitted 
disease. Both HSV-1 and HSV-2 can cause genital 
disease.

Primary Genital Herpes Infection

 Multiple painful vesicopustular lesions after few days 
from sexual contact. 

 With primary disease, the genital lesions are usually 
multiple (mean number, 20), bilateral, and extensive. 
About one third of patients show systemic symptoms 
and approximately 1% develop aseptic meningitis. 

 First episodes of disease last an average of 12 days.



Recurrent Genital Herpes Infection

 In contrast to primary infection, it is a disease of shorter 
duration, usually localized in the genital region, and 
without systemic symptoms. 

 A common symptom is prodromal paresthesias in the 
perineum, genitalia, or buttocks that occur 12 to 24 hours 
before the appearance of lesions. 

 Recurrent genital herpes usually presents with grouped 
vesicular lesions in the external genital region. 



 Local symptoms such as pain and itching are mild, lasting 
4 to 5 days, and lesions usually last 2 to 5 days.

 At least 80% of patients with primary genital HSV-2 
infection develop recurrent episodes of genital herpes 
within 12 months.

 In patients whose lesions recur, the median number of 
recurrences is four or five per year.

 Most recurrences result from reactivation of virus from 
dorsal root ganglia. Rarely, recurrent infections may be due 
to reinfection with a different strain of HSV-2.



Neonatal Herpes

 It usually results from transmission of virus during 
delivery through infected genital secretions from the 
mother. In utero infection, although possible, is 
uncommon.

 The incidence rate varies greatly among populations, 
but is estimated at approximately 1 per 2500 live births 
in the United States.

 High mortality (approximately 60%) particularly if 
disseminated.



DIAGNOSIS

 Herpes simplex viruses grow rapidly in many cell culture 
systems with cytopathic effects demonstrated 24 - 48 hours 
after inoculation.

 HSV-1 and HSV-2 distinguished by type-specific 
monoclonal antibodies. 

 A direct smear from the base of a suspected lesion and 
stained by either the Giemsa or Pap method may show 
intranuclear inclusions or multinucleated giant cells typical 
of herpes (Tzanck test), but this is less sensitive.

 Enzyme immunoassay, immunofluorescence, and PCR all 
used for rapid diagnosis.



TREATMENT

 Several antiviral drugs have been developed. The most 
effective and commonly used is the nucleoside analog
acyclovir. 

 Acyclovir significantly decreases the duration of primary 
infection and has a lesser but definite effect on recurrent 
mucocutaneous HSV infections. 

 If taken daily, it can also suppress recurrences of genital 
and oral–labial HSV. 

 In its intravenous form, it is effective in reducing mortality 
of HSV encephalitis and neonatal herpes.

 Foscarnet is active against acyclovir-resistant HSV.

 Valacyclovir and Famciclovir were approved for the 
treatment of recurrent genital HSV.



PREVENTION

 Avoiding contact with individuals with lesions reduces the 
risk of spread; however, virus may be shed asymptomatically 
and transmitted from the saliva, urethra, and cervix by 
individuals with no evident lesions. 

 Safe sex practices reduce transmission.

 Because of the high morbidity and mortality of neonatal 
infection, special attention must be paid to preventing 
transmission during delivery. 

 Caesarean section may be performed to avoid neonatal 
infection.



CYTOMEGALOVIRUS

 Human cytomegalovirus (CMV) possesses the largest 
genome of the herpesviruses (~240 kbp), and its 
replication, although slow, is similar to HSV with the 
sequential appearance of immediate early, early and late 
gene products. 

 In addition to nuclear inclusions (“owl eye cells”), CMV 
produces perinuclear cytoplasmic inclusions and 
enlargement of the cell (cytomegaly), a property that gives 
the virus its name. 



CYTOMEGALOVIRUS DISEASE

 CMV differs from HSV and VZV by not causing skin 
disease, but CMV is similar in its ability to establish latent 
infection. CMV produces visceral disease, including a 
mononucleosis syndrome. 

 Its major contribution to human misery is a high rate of 
congenital infection (1% of all infants), most of whom are 
asymptomatic; however, some 20% may have neurologic 
impairment. It is also an important cause of morbidity 
and mortality in immuno-compromised patients.



EPIDEMIOLOGY

 Approximately 50% of adults have developed antibody. 
Age-specific prevalence rates show that about 10 to 15% of 
children are infected by CMV in the first 5 years of 
life.The rate increases by 1 to 2% per year in adulthood.

 CMV is present in urine, saliva, semen, WBCs and cervical 
secretions, with 35% of infected infants excreting virus for 
5 years after birth.

 Latent infection, which occurs in leukocytes and their 
precursors, accounts for transfusion transmission. 

 Organ donation may also transmit latent virus.



PATHOGENESIS

 CMV infects epithelial cells and leukocytes and produces 
characteristic inclusions in the former. 

 In vitro, CMV DNA can be demonstrated in monocytes, 
showing no cytopathology.

 CMV can cause disease by a variety of different 
mechanisms, including direct tissue damage (mucosal 
epithelial cells in the lung is a potential mechanism for 
pneumonia) and immunologic damage.



IMMUNITY

 Both humoral and cellular immune responses are 
important in CMV infections. 

 In immuno-competent persons, clinical disease, if it 
occurs at all, results from primary infection, and 
reactivation with viral excretion in cervical excretions or 
semen is invariably subclinical.

 CMV infection of monocytes results in dysfunction of 
these phagocytes in immunocompromised patients, 
which may increase predisposition to fungal and 
bacterial superinfection.



CLINICAL ASPECTS

MANIFESTATIONS

 Worldwide, 1% of infants excrete CMV in urine or 
nasopharynx at delivery as a result of infection in utero.

 Infants with symptomatic illness (about 0.1% of all 
births) have a variety of congenital defects or other 
disorders, such as hepatosplenomegaly, jaundice, 
anemia, thrombocytopenia, low birth weight, 
microcephaly, and chorioretinitis.



 Neonatal infection acquired during or shortly after birth 
appears to be rarely associated with an adverse outcome.

 Most CMV infections during childhood and adulthood 
are totally asymptomatic. In healthy young adults, CMV 
may cause a mononucleosis-like syndrome. In immuno-
suppressed patients, both primary infection and 
reactivation may be severe.

 In bone marrow transplants, interstitial pneumonia 
caused by CMV is a leading cause of death (50–90% 
mortality) and in AIDS often disseminates to visceral 
organs.



DIAGNOSIS

 Laboratory diagnosis of CMV infection depends on:

- detecting CMV cytopathology, antigen, or DNA in   
infected tissues.

- isolating the virus from tissue or secretions.

- demonstrating seroconversion.

 DNA detection or antigen detection in plasma or 
leukocytes by PCR useful to find viremia.

 Histologic detection of inclusions in lung, 
gastrointestinal tissues is useful.



 Recommendations to facilitate the diagnosis  of CMV 
infection in specific clinical settings:

1. Congenital infection: virus culture or viral DNA assay 
positive at birth or within 1 to 2 wks

2. Perinatal infection: culture-negative at birth but positive 
at 4 weeks or more after birth

3. CMV mononucleosis in nonimmuno-compromised 
patients: seroconversion and presence of IgM antibody 
specific for CMV    are the best indicators of primary 
infection 

4. Immunocompromised patients: Demonstration of virus 
by viral antigen, DNA, or culture in blood documents 
viremia.



TREATMENT

 Ganciclovir, a nucleoside analog of acyclovir: it inhibits 
CMV replication; prevent CMV disease in AIDS patients 
and transplant recipients; and reduce the severity of 
some CMV syndromes, such as retinitis and 
gastrointestinal disease. 

 Combining immune globulin with ganciclovir appears to 
reduce the very high mortality of CMV pneumonia in 
bone marrow transplant patients.

 Foscarnet, a second approved drug for CMV disease, is 
equally efficacious.



PREVENTION

 The use of blood from CMV - seronegative donors or 
blood treated to remove white cells decreases 
transfusion-associated CMV. 

 Similarly, the disease can be avoided in seronegative 
transplant recipients by using organs from CMV -
seronegative donors.

 Hyperimmune human anti-CMV globulin to ameliorate 
CMV pneumonia associated with transplants. Safe sex  
practices. 

 CMV vaccines have been developed, and are being 
evaluated in clinical trials.



Human Papilloma Virus

 Papillomaviruses are circular double-stranded 
Icosahedral DNA viruses (> 100 types).

 Papillomaviruses are highly tropic for epithelial cells 
of the skin and mucous membranes. 

 Viral nucleic acid can be found in basal stem cells, 
but late gene expression (capsid proteins) is 
restricted to the upper-most layer of differentiated 
keratinocytes.



Pathogenesis

 Transmission of viral infections occurs by close contact. 
Viral particles are released from the surface of 
papillomatous lesions.

 It is likely that microlesions allow infection of 
proliferating basal layer cells at other sites or within 
different hosts.

 They cause infections at cutaneous and mucosal sites, 
sometimes leading to the development of different kinds 
of warts, including skin warts, plantar warts, flat warts, 
genital condylomas, and laryngeal papillomas.



 HPV genital infections are sexually transmitted and 
represent the most common sexually transmitted disease 
in the U.S.

 HPV types 16 and 18 are considered to be high cancer 
risk. Many HPV types are considered benign.

 The behavior of HPV lesions is influenced by 
immunologic factors. Cell-mediated immunity is 
important. Nearly all HPV infections are cleared and 
become undetectable in 2–3 yrs.

 Cervical cancer develops slowly, sometimes taking years 
to decades. Multiple factors are involved in progression 
to malignancy.



Epidemiology & Clinical Findings

 An estimated 660 million people worldwide have HPV 
genital infections, the most common viral infection of 
the reproductive tract.

 The peak incidence of HPV infections occurs in 
adolescents and young adults under 25 years of age.

 Over 99% of cervical cancer cases are linked to genital 
infections with HPVs.

 Epidemiologic studies indicate that HPV-16 and HPV-18 
are responsible for more than 70% of all cervical cancers.

 Anal cancer is associated with high-risk HPV infection.



 Laryngeal papillomas in children, also called recurrent 
respiratory papillomatosis, are caused by HPV-6 and
HPV-11, the same viruses that cause benign genital 
condylomas. The infection is acquired during passage 
through the birth canal of a mother with genital warts.

 There is a high prevalence of HPV DNA in normal skin 
from healthy adults. It appears that these asymptomatic 
HPV infections are acquired early in infancy.

 Immunosuppressed patients experience an increased 
incidence of warts and cancer of the cervix.

 All HPV-associated cancers occur more frequently in 
persons with HIV/AIDS.



Prevention 

 Vaccines (noninfectious recombinant vaccine 
produced in yeast) against HPV are expected to be a 
cost-effective way to reduce anogenital HPV infections, 
the incidence of cervical cancer, and the HPV-
associated health care burden.

 Adolescent and young adult females make up the 
initial target population for vaccination. It is not 
known how long vaccine-induced immunity lasts.



MOLLUSCUM CONTAGIOSUM

 Molluscum contagiosum is a benign, cutaneous poxvirus 
disease of humans, spread by direct contact with 
infected cells. 

 It is usually acquired by inoculation into minute skin 
abrasions; events that commonly lead to transmission 
include “roughhousing” in shower rooms and swimming 
pools, sharing of towels, and sexual contact.

 After an incubation period of 2 to 8 weeks, nodular, pale, 
firm (pearl-like) lesions usually 2 to 10 mm in diameter 
develop in the epidermis.



 These lesions are painless and umbilicated in appearance. A 
cheesy material may be expressed from the pore at the center 
of each lesion. 

 Local trauma may cause spread of lesions in the involved skin 
area.

 The lesions are not associated with systemic symptoms, and 
they disappear in 2 to 12 months without treatment. 

 Specific treatment, if desired, is usually by curettage or careful 
removal of the central core by expression with forceps.

 Pathologic findings, which are limited to the epidermis, 
include hyperplasia, ballooning degeneration, and acanthosis. 

 The diagnosis, made on clinical grounds, can be confirmed by 
demonstration of large, eosinophilic cytoplasmic inclusions 
(molluscum bodies) in the affected superficial epithelial cells.


