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OBJECTIVES: 

1. HIV main structural components  

2. Mode of transmission  

3. Stages of HIV infection  

• Main clinical features of each stage of HIV infection  

• Serological profile during the stages of HIV infection  

4. Diagnosis  

5. Management & treatment  

 

  

• Introduction to HIV & AIDS 

• HIV main structural components & life 

cycle 

• Mode of transmission 

• HIV pathogenesis 

• Stages of HIV infection 

• Persistent generalized lymphadenopathy 

(PGL) 

• AIDS related complex (ARC)  

• Serological profile 

• Diagnosis 

• Management & treatment 

Outline: 



HIV and AIDS  

Human immunodeficiency virus (HIV) 

•      Is a retrovirus that causes human AIDS, and was initially identified in 1983. 

• HIV infects mainly CD4+ T cells  ) T-helper cells), macrophages, monocyte and dendritic cells (target cell) which express 
the surface receptor CD4 (CD4 receptor is very important for this virus  without the virus can not bind and cause a disease ) .  

• Destroying CD4+ T cells leads to severe immunologic impairment and eventually death. 

Acquired immunodeficiency syndrome (AIDS) 

• Is the end stage of the disease that is associated with:  

1- CD4+ T cell depletion 

2-multiple or recurrent opportunistic infections 

3-and unusual cancer (Kaposi sarcoma). 
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1) Family of Retroviridae. 

2) Virion consist of: 

i. Glycoprotein envelope (gp120, gp41). 

ii. Matrix layer (p17).  

iii. Capsid (p24). 

iv. Two copies of ss-RNA. 

3)     Enzymes:   مةϬم   

• Reverse transcriptase: converts viral RNA into 

DNA.  

• Integrase: integrates viral DNA with host DNA 

(provirus), persisting infection.   ϕح ϱان أ ϱالد ϙيشب
 الϔايرϭس مع الدϱ ان أϱ حϕ الإنسان

• Protease: viral protein maturation. 

مانطϕϠ كϠمة ايدز إلا في المراحل الأخيرة من المرض !مϭ كل أحد بϭسيتف لϔϠايرϭس يعني مريض ايدز   

شرحΕ عϠيه الدكتϭرة بدايΔ المحΎضرة+ فيديϭ مϔيد جدا   

https://www.youtube.com/watch?v=hdgNnXLY8LU


Cont… 
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 HIV needs CD4 receptors to enter the cell, it will leave the 

envelope outside and enter as ssRNA, after entering the 

cell, reverse transcriptase will convert the viral RNA into 

DNA. So, if we do anti-reverse transcriptase in the 

treatment we will prevent this step. Then the pro DNA (viral 

DNA) enter the nucleus to integrate with the host DNA by 

the integrase enzyme which will make them dsDNA, after 

that it will multiply inside the cell making the cell produce 

large amount of the provirus (millions) which will use the 

protease enzyme to convert it back to RNA then it will 

release and infect other cells 

 

The genome consists of 9 

genes: 

• 3 structural genes (gag, 

pol, env) 

• 6 non-structural genes 

(tat, nef, rev, vif, vpr, vpu) 

There are two HIV species known to 
cause AIDS in humans HIV-1 and HIV-2, 
and the overall sequence homology 
between HIV-1 & HIV-2 is less than 50%. 
 

HIV-1: 

•  Causes HIV infection worldwide. 

•  Highly virulent.  

•  Highly susceptible to mutations.  

HIV-2:  

•  Causes the infection in specific 

regions e.g. West Africa.  

•  Relatively less virulent.  

•  Relatively less susceptible to 

mutations.    



Cont… 

Transmission of HIV 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

1- Sexually (unprotected sex): most 

common  

• The virus is present in blood, semen 

and vaginal secretions. 

2- Parenteraly:    

ϱن فترة بعد تنشف لما الأشياء هذϭأقل الخطر يك  

• Direct exposure to infected blood or 

body fluids (e.g. receiving blood from 

infected donor). 

• Using contaminated or not adequately 

sterilized tools in surgical or cosmetic 

practice (dental, tattooing, body 

piercing), syringes (drug abuser) 

• Sharing contaminated needles, razors, 

or tooth brushes, nail cutter. 

• 3- Perinatally (from mother to baby): 

• الϭلادة عمϠية أثناء الاكثر بس الحمل فترة لϠبيبي ينتϘل ممكن  

• Infected mothers can transmit HIV to their 

babies transplacentally (25%), but Treatment of 

the mothers with the reverse transcriptase 

inhibitor (Zidovudine) *during pregnancy can 

reduce transmission in most cases.  

• Virus spread to child perinatally mainly (50%) 

during delivery, but given the reverse 

transcriptase inhibitor (Nevirapine)* as single 

dose during delivery can reduce the 

transmission.  

• Breastfeeding is also an important way of 

perinatal transmission (25%). 

• Antiretroviral treatment of the mother and 

infant after birth can also significantly decrease 

the risk of HIV infection in the newborn. 

*ϡϬية أن نعرف أننا جدا مϭي الأدϠال ϕϭف ϡا الميكانيزϬϘا حϬأن  Anti-reverse transcriptase 

The pathogenesis of HIV 

 Virus Inactivation  

HIV is easily inactivated by 

treatment for 10 min at 37oC with 

any of the following: 

 10% House hold bleach, 

Sodium hypochlorite  

 50%        Ethanol                               

 35%        Isopropanol                        

 0.5%       Paraformaldehyde             

 0.3%       Hydrogen peroxide  



The Acute phase(1) The Chronic phase(2) 

(PGL & ARC) 

AIDS(end stage) 

Duration • Incubation period 2 weeks and lasts 

for about 12 weeks.(4 month) 

• Lasts for about 10 yrs in adults 

• 5 yrs in children. 

• The end stage of the 

disease.  

 

 

 

Symptoms 

• Mostly asymptomatic, but in about 

25-65% of the cases, patients may 

develop symptoms resemble 

infectious mononucleosis or Flu like 

(fever, headache, anorexia, fatigue, 

lymphadenopathy, skin rash) which 

resolved in 2 weeks.  

• Some of patients may develop 

aseptic meningitis.        Image 

• Totally asymptomatic but the 

patients is still contagious ممكن  يعني)

(ينϘل العدϭى . 

 

• At the end of this stage patients 

start to develop:  

      ● PGL  

      ● ARC.  

 

• Defects in cellular 

immunity.  

• Persistent or frequent 

multiple opportunistic 

infections ( pneumonia, 

toxoplasmosis , extra 

pulmonary myco-bacterial 

disease .  

• Unusual cancer (Kaposi 

sarcoma).   Image 

 

Diagnosis 

• The 1st choice marker for detection 

HIV in the acute phase is HIV RNA. 

       ( the main marker in this phase) 

 

Stages of HIV infection 
The course of HIV infection is divided into 3 stages based on CD4+ T cell count and presence of opportunistic infections:  



The Acute phase The Chronic phase 

(PGL & ARC) 

AIDS(end stage) 

 

Viral load 
• Rapid viral replication (high viral 

load RNA in the serum >106 

copies/mL). 

 

• low viral load(<104copies/mL). 
• but at the end of this phase (PGL and 

ARC): high load of viral RNA and core 

Ag. p24 (indicate active viral 

replication)  

• Continuous viral replication 

(high viral load).  

CD4 cell count 
(it is also blood 

marker) 

• Gradual decrease in CD4+ T  
(Normal to slightly decreased in serology)  

 

• > 500 cells/mm3,further decreased in 

PGL and ARC but still more than 

200(  ϕϭاحنا ف ϡنا  احنا في 200داϠصϭما ϡيϠالس  

 ( للإيدز

• Marked decrease in CD4+ T 

cell count < 200 cells/mm3** 

 

 

 

 

 

Blood markers 

• Appearance of the viral RNA*, and 

then the core antigen (p24 

antigen) which indicate active viral 

replication. 

• Appearance of two antibodies, 

Anti-envelop (Anti-gp120. gp41) & 

Anti-core (Anti-p24). 

• Viral load (HIV RNA) increases 

gradually, but HIV core antigen (p24) 

may not appear in blood.  

 

• Anti-envelop (Anti-gp120. gp41) & 

Anti-core (Anti-p24) are positive. 

• High viral load (HIV RNA), 

and HIV core antigen (p24) 

• Detection of both HIV RNA 

& the antigen p24 

indicative of active viral 

replication.  

• Anti-envelop (Anti-gp120) 

& Anti-core (Anti-p24) are 

positive.  

Stages of HIV infection: Continue… 

* THE FIRST MARKER appear in the serum                    **  ϡظ هالرقϔجداً ح ϡϬم  



Chronic Phase   ϡϬم : 

Persistent generalized lymphadenopathy  

(PGL) *  

AIDS-related complex(ARC) 
ماصاέ مήيض ايدί هάي مήحلة قبله باقي  

• Is defined as enlargement of lymph nodes for at least 1 cm 

in diameter in the absence of any illnesses or medications 

that known to cause PGL. 

 

Clinical features: 

• In two or more lymph nodes out of the extra inguinal 

area (like cervical , axillary ). 

• Persists for at least 3 months. 

 

• Is a group of clinical symptoms that come before AIDS 

and may include the following: 

 

• Fever of unknown origin that persists > 1 month. 

• Chronic diarrhea, persisting > 1 month. 

• Weight loss > 10% of the original weight (slim disease). 

• Fatigue, night sweating, and malaise. 

• Neurological disease as myelopathy and peripheral 

neuropathy. 

Slim disease 

* The key words in red are very important  



Continue.. 

Pneumocystis pneumonia   
Kaposi sarcoma in ADIS patient not HIV patient  صرنا

   / Candida infectionكبار وفاهمين 

HIV RNA copies  VS   CD4+ T cell counts 

Serological profile of HIV infection 



Diagnosis 

First screening then confirmation 

 1. PatieŶt’s  historǇ ǁith or ǁithout cliŶical sǇŵptoŵs ŵaǇ giǀe hiŶts for a phǇsiciaŶ ǁhether the patieŶt has eǀer eǆposed 
to HIV or not 

2. Screening: Elisa, HIV Ab, HIV Ag (p24) 

• ELISA: ​for sĐreeŶiŶg patieŶt’s seruŵ for ďoth ;HIV Ag;p24Ϳ & HIV AďͿ. 
➔ if the result is +ve ǁe repeat the speĐiŵeŶ tǁiĐe iŶ dupliĐate​  
➔ if still giving +ve result will do confirmatory tests  

3. Confirmatory: W.B., Riba & PCR ​IŶ coŶfirŵatorǇ tests 
 

o  Western Blot: To confirm the presence of Anti–HIV to the structural proteins of the virus by ELECTROPHORESIS  

• Western blot indeterminate result, means that the test specimen not positive nor  negative. 

• The individual must be retested after 8-12 weeks. 

• If the result is negative, report negative 

• If the result is positive, report positive 

• If the individual still indeterminate then the patient must be referred to medical evaluation and PCR are recommended to look 
for HIV-RNA genome. 

o PCR: ​For deteĐtioŶ of HIV RNA iŶ the ďlood ;ǀiral loadͿ. This test is iŵportaŶt for: 
1- Diagnosis of Acute HIV infection  

2- Diagnosis of HIV in infant of infected mother  

3- To monitor the antiviral treatment  

4- As confirmatory test.  

5- monitor HIV replication 



Treatment Goals of HIV treatment Prevention & Control 

High Active Antiretroviral Therapy (HAART) is a 

ĐoŵďiŶed therapy Đoŵposed of tǁo ​reǀerse 
traŶsĐriptase iŶhiďitors​ & oŶe ​protease iŶhiďitor​.  
 
• NOTE: HAART does not clear the virus ​, aŶd should 

be taken all life. Treated patients are still 

ĐoŶtagious ​eǀeŶ if their ďlood ǀiral load ďeloǁ 
detection (< 50 copies/μL) 

 

A. Reverse Transcriptase Inhibitors: 

AZT Zidovudine - ddC Zalcitabine - ddI 

Didanosine - d4T Stavudine - 3TC Lamivudine 

 

B. Protease inhibitors: 

Saquinavir - Indiniavir - Ritonavir - Nelfinavir  

 To inhibit viral replication. 

 

 To control chronic immune activation 
and keep the immune system as close 
as possible to the normal state. 

 

 To prevent the development of 
opportunistic infections. 

 

 To minimize the chance of viral 
transmission especially from mother 
to neonate.  

 

 Treatment will never eradicate the 
HIV virus.* 

 There is no vaccine 

available yet for HIV 
 

 Practice safer sex . 
 

 Do not share razors, 

tooth brushes, etc 
 

 Do not share needles 

and syringes 
 

 Avoid direct exposure 

to body fluids 
 

 Educate the public 

about HIV-infection. 

Continue.. 

* This concept is very important , our goal not to clear the virus 



Quiz: 

Q1) which  of the following antiretroviral Anti- reverse 

transcriptase is given to a pregnant women with HIV 

infection to reduce the risk of transmission to the fetus ?  

 

A- Saquinavir 

 B- Indiniavir 

 C- Ritonavir  

D- Zidovudine  

Q2) CD4 cell count in ADIS ?  

 

A- less than 200 cell 

B- > 500/ml 

C- more than 200 cells/mm3  

D- normal  

 

Q3) HIV confirmatory test ? 

  

A- ELISA 

B- PCR 

C- electrophoresis  

D- b & c  

Ans: 

1- d 

2- a 

3-d 

4-b 

5-a 

Q4) During the acute phase there is 

marked decrease in CD4 cells<200 ? 

A- true  

B- false  

Q5) which of the following is used for 

screening of HIV 

A- ELISA 

B- Western Blot 

C- Riba 

D- PCR 
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