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• In this lecture, we are going to discuss 4 types of viruses, which are: parvoviruses (affect erthrocytes) , 

herpes simplex viruses, Epstein Barr virus (B cells) , and Human T lymphotropic viruses.

• It is important to know the target cell for each virus.
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• Parvovirus infects the RBCs progenitors. 

• Remember, a person may become infected without developing a disease (Asymptomatic) or may develop 

disease after infection.

• Most of the infected patients by paravirus are asymptomatic, the clinical symptoms depend on the underlying 

conditions, when children get infected with parvovirus, they will develop erythema infectiosum (slapped cheek 

syndrome) or it is called "Fifth disease".

• But when it affects individuals with underlying conditions (ex:hemolytic anemia), this parvovirus will aggravate 

this anemia leading to clinical entity called transient aplastic crisis, why is it called transient? Till to the end of 

the cytopathic effect of the parvovirus infection (temporary).

• If immunodeficient individuals are infected, they will develop a pure red cell aplasia.

• If the virus transmits vertically (from mother to fetus), it leads to hydrops fetalis, the severity of the outcome on 

the fetus depends on when he got infected, if the infection takes place in the first trimester it usually leads to 

fetal loss, in the second trimester infection, hydrops fetalis develops and as a consequence fetal loss can occur, 

in the third trimester infection, usually harmless. 

•The distribution and effects of parvovirus B19 infection vary significantly depending on a person's age and 

underlying health conditions.





• Other species, distinct from parvoviruses, are referred to as dependoviruses because they rely on other 

viruses for their replication).



(Droplet infection is the main transmission route).





• Parvovirus B19 replicates in the bone marrow in erythrocyte precursor cells, which are destroyed in the 

process.

• Parvovirus receptor is found in erythrocyte precursor mainly and endothelial cells, this receptor is called P 

antigen (also known as globoside).

• It also has a receptor on the mature RBCs but remember they are not dividing cells so it won’t induce any effect 

on them, all precursor ells care susceptible to be infected. 

• When the endothelial cells get infected, the body responds by producing antibodies against viral particles 

forming immune complexes which can deposits in different parts of the body producing erythema infectiosum. 



• In the table , here is the 4 entities of parvovirus disease, don’t forget that the majority are asymptomatic. 

• In erythema infectiosum, symptomatic people (adults) are presented mainly with arthalgia-arthritis or polyarthropathy

syndrome, the clinical presentation is age-dependent. 
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- Cutaneous rash 
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1st: measles 

2nd : rubella 

3rd:scarlet fever 

4th: roseolla

infantum 

5th: Erythema

infectiosum







•Erythema Infectiosum

• The erythema in their faces are represented as reticular or lacy shape in apperance. 

• Before rash onset, there is a period of febrile prodrome occurring 7-10 days before rash onset.

• After face involvement, rash spreads out to the trunk (maculopapular rash is a type of skin rash characterized by 

both macules and papules. Macules are flat, discolored spots on the skin, often red or pink but Papules are small, 

raised bumps, which can also be red or pink).

• They also may have arthalgia-arthritis.

•Polyarthropathy Syndrome

•The clinical presentation of adults typically is: pain, swelling of the small hand joints, ankle, feet (symmetrical), to a 

lesser extent, they may develop rash but it is more common and classic in children. 

• Polyarthropathy Syndrome refers to a condition characterized by inflammation and pain in multiple joints, which 

resembles juvenile rheumatoid arthritis (JRA), now commonly referred to as juvenile idiopathic arthritis (JIA) and If 

you measure the rheumatoid factor, you will find high levels.



➢ reveals an absence of erythroid 

precursors (since they are got 

infected by the virus).



• If the underlying condition was chronic anemia because the patient is immunodeficient for any reason (congenital 

or acquired), and the infection takes place, in this state, it is called pure red cell aplasia.

(almost persistent not transient)

• Patients have absent or low levels of B19V IgG, IgM (since they are already immunodeficient)



• If individuals experiencing a transient aplastic crisis due to parvovirus infection suffer a more 

pronounced impact on their existing anemia, they may derive substantial benefits from receiving a blood 

transfusion, depending on the severity or threshold of their anemia, while patients experiencing pure red 

cell aplasia, blood transfusion and immunoglobulins (IV) should be administered, the disease (pure red 

cell aplasia) could persist after receiving the therapy. 





• Hydrops fetalis is characterized by abnormal swelling of the abdomen, as we said parvovirus infect 

progenitor RBCs and destruct them leading to severe anemia, the heart overload increase trying to 

compensate the condition, leading to accumulation of the fluids in different part, this condition is 

not caused by the teratogenic properties of the virus, instead it arises due to the virus impact on 

the RBCs.

• Intra-uterine fetal blood transfusion revolutionized the treatment of these affected fetuses after 

diagnosis of immune fetal hydrops.



• Remember that, in pure red cell aplasia, lower levels of antibodies are observed or absent



(Children could be treated by anti-histamine and anti- pyretics).





• Herpes viruses possess a double-stranded DNA genome (VS single-stranded DNA genome of Parvovirus 

B19).

• Two important features to keep in mind regarding herpes viruses:

• 1- Their contamination (carriage) rate is high (when searching for herpes antigens or antibodies directed 

against those antigens, a high seroprevalence is noted).

• 2- They tend to establish latency (They stay dormant in our body and get reactivated later on).

• The two serotypes of HSV are HSV-1 (Herpes labialis virus) and HSV-2 (Herpes genitalis virus).

• Varicella-zoster virus (HHV 3) causes chickenpox in children (primary infection) and zoster in adults (upon 

reactivation).

• Epstein-Barr virus (HHV 4) causes infectious mononucleosis (kissing disease; since it is primarily 

transmitted through salivary secretions) that is common among college students. It has been found that 

EBV is associated with different malignancies.

• Cytomegalovirus (HHV 5) causes fatal systemic infections, especially in immunocompromised patients.

• HHV 6 causes exanthema subitum (Roseola infantum).

• HHV 8 is also called Kaposi sarcoma associated herpes virus.





EBV also causes oral hairy leukoplakia.

Gastric carcinoma is the most common tumor caused by EBV worldwide.





• The distribution of EBV infections is bimodal (two peaks). The first peak occurs in early 

childhood (especially in developing countries due to poor hygiene standards) where patients 

come with pharyngitis, with/without tonsilitis. The second peak occurs in late adolescence where 

patients present with typical features of infectious mononucleosis.

• EBV receptor is CD21 (complement receptor to C3d component).



The most common route of transmission is salivary secretions.

It can be transmitted through blood transfusion (from infective donor to a recipient), 

vertical transmission (mother to fetus), and sharing syringes or needles.





• EBV infects B cells.

• Because EBV is transmitted through saliva, it gets access to the epithelium lining 

the oropharynx and nasopharynx initiating an inflammatory response (pharyngitis). Later on, 

B and T lymphocytes reach sites of infection where EBV can infect B cells through CD21 

(CR2) receptor. Once inside the B cell, EBV binds a promoter region causing persistent 

activation of C-MYC protooncogene expression, and therefore uncontrolled proliferation of B 

cells (even T cells can not control that growth). This is why EBV is associated with different 

cancers.

• When B cells return to lymph nodes, they cause proliferation of T cells in the paracortex 

leading to lymphadenopathy (enlarged lymph node).



These antigens are of great significance in diagnosing EBV infection.



The rash appears in response to deposition of immune complexes.

Pharyngitis with tonsilitis. Cervical lymphadenopathy.

Morbilliform rash starts on the trunk and then 

spreads to the extremities (centrifugal pattern).



Atypical lymphocytes (especially B cells) appear in peripheral blood smear.

It causes Hodgkin's and non-

Hodgkin's lymphoma.

This is oral hairy leukoplakia.

It is a benign condition that takes 

place in AIDS patients when infected 

with EBV.





Mononucleosis --> Monospot.

The basis for monospot test is mixing the patient's serum with animal blood (hence the name, heterophile). 

If the patient's serum has antibodies against EBV, RBCs will agglutinate (positive monospot test).

It is used as a confirmatory test supporting the diagnosis of infectious mononucleosis.

It is a non-specific test.

The most commonly used method for diagnosis of infectious mononucleosis is serology.

IgM antibodies against VCA are produced within a month, reaching a peak and then dropping down within two months 

and a half. (When testing for infectious mononucleosis we look for IgM antibodies).

IgG antibodies against VCA appear after IgM antibodies and persist throughout life.



Acyclovir is given to prevent the transmission cycle by reducing viral shedding through 

salivary secretions. It does not reduce the severity of symptoms, duration of symptoms and 

sequelae (development of cancer).



This is called molecular piracy.

The pathogenesis is still unclear.



Breast milk is also a documented route of transmission for HTLV-1.

Lactating mothers are told not to breastfeed their babies.







HTLV-1 is an RNA oncogenic virus that belongs to the same family as HIV (retroviridae).

ATL is one of the most aggressive tumors affecting human beings (one-year survival when diagnosis is 

established is less than 5%).

HAM destroys myelin sheath in a manner that resembles multiple sclerosis.

Specifically CD4 T cells.





This is pathognomonic of HTLV-1.









VERSIONS SLIDE # BEFORE CORRECTION AFTER CORRECTION

V1→ V2

V2→V3

❑ Additional sources 

1. Parovirus (very useful video)

!!​أدائنالتحسينبأفكاركشاركناوالرمزامسح

https://youtu.be/VtwpiO8cHJo?si=DwjTRg_rItVKSAUi
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