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HIV and AIDS 

 Definition:  

HIV  Is an Infection with Human Immunodeficiency Virus, which leads to : 

 Chronic and without treatment usually fatal infection and is characterized by:  

    A}  Progressive immunodeficiency.  

    B}  Long latency period. 

    C}  Opportunistic infection . 

It is an RNA Lentivirus virus belong to retrovirus family .       

  It is called “Retrovirus “ meaning that :  Information in the form of RNA is 

transcribed into DNA in the host cell .  

There are two viruses : 
   HIV1 and HIV2. 

    HIV1 : Predominate world wide 

HIV2 : Closely resemble HIV-1 BUT is a much slower progression to 

AIDS. It Predominate in western Africa. 

It causes diseases by disrupting the immune system function as measured by 

CD4 cell depletion called : Acquired Immune Deficiency Syndrome" AIDS". 

The hallmark of HIV Disease:  
Infection and viral replication within T-lymphocyte expressing the CD4 

antigen resulting in : 

— # Qualitative defect in CD4 responsiveness  

— # Progressive depletion in CD4 cell counts . 

AND This effects on  CD4 (helper-inducer lymphocyte) will increase the 

risk of: 

1)  Opportunistic infections such as Pneumocystis Jiroveci . 

2)  Neoplasm such as Lymphoma and Kaposi sarcoma . 
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History:  

1st recogonised in USA 1981 

  CDC reported the occurance of :  

1) Unexplained occurance of pneumocyctis pneumonia in 5 healthy 

homosexual in LA  

2) Kaposi saarcoma in 25 healthy homosexual men in NY and LA.....later on ; 

3) The disease became recogonised in both male and female with (IUDs) as 

well as 

4) Recipients of blood transfusion and  haemophilics. 

Epidemiology: 

 HIV infection/AIDS is a global pandemic 

 Cases reported everywhere . 

 Ranging 30—36 million . 

 More than 95% reside in low and middle –income countries . 

 50% are females. 

 2.5 million are children (less than 13 ) . 

 Epidemic was first recognised in USA and shortly thereafter in 

western Europe . 

 More than 2/3rd of all people with HIV live in sub-saharan africa . 

 

- HIV is a fragile virus .It cannot live for very long outside the body  

- HIV is primarily found in high quantity in the blood, semen,or vaginal 

fluid of an infected person . 
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Transmission: 

 

 

 

   

 

Sexual

(heterosexual ,*MSM 
,others)  

Vertical transmission 
from pregnant woman  
to the newborn (MTCT) 

is the main mode of  
infection in children. 

Blood and body fluid

Blood transfusion , 
occupational exposure 

IVDU

intravenous drug 
abuser. 

Structure of the virus :

It is an RNA virus .

It is an icosahedral متعدد السطوح structure of 

Lipid Envelope 

derived from infected cell,
containing numerous 

external spikes formed by 
two major envelope 

protiens : 

a) The external gp 120 

b) The transmembrane gp 41 

Nucleocapsid (gag)  
with P24 major core 

protien .

The core contains two 
single strands of RNA

Polymearse (pol)

Heterosexual is the most common mode of transmission worldwide. 

 No evidence of spread by : casual contact or by insects such as by mosquito 

*men who have sex with men 
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.  

Attachment of  Viral  
gp120 protein to 

CD4 receptor 
containing cells( T 

cell, maccrrophages, 
and microglial cells) : 

CD4---gp120  then 

gp 120 and gp41 
bind  to the 

chemokines : CCXR5 
and  CXCR4

Fusion between cell 
membrane and the virion

Penetration. 

Upcoating 

Reverse transcription: 
Formation of cDNA

Integration

Transcription of proviral 
DNA

A) formation of genomic 
RNA.

b) formation of structural 
mRNA 

Translation of structural 
m RNA

a) Formation of viral 
structural protein. 

b) Packaging of genomic 
RNA of structural protein

Final assembly

a) insertion of viral 
specific glycoprotein into 

plasma membrane.

b) Budding. 

c) Release of mature 
virions 

Final maturation . BY 
cleavage of (gag) and (pol) 

by polymerase  enzyme.

HIV life cycle & replication: 
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Pathogenesis HIV infection: 

Suppose someone was infected through 

sexual contact, the virus will first attach to the 

wall of the genital tract and attack the CD4, 

then it will move to the lymphoid tissue 

draining the affected organ (in this case the 

genitals). In the lymph nodes, it replicates and 

causes massive viremia that goes to the whole 

body and spreads everywhere. 

 

Diagnosis: 

 -The best initial test:  ELISA: is the 

screening test ,used to screen blood 

products and patients. 

 Combo test : will detect HIV1 and 

HIV2 and P24 antigen. 

     Sensitivity of more than 99.5%. 

 

 The fourth generation test: 

 EIA test: Combined synthetic HIV peptide 

detect both  HIV and Monoclonal antibody to 

detect HIV  p24 antigen 

Extremely sensitive but specificity is not 

optimal low risk ..only 10% who are positive 

by this test turned to be real positive. 

 

Confirmation : 
 

1- The INNO-LIA™ HIV I/II Score is a Line Immuno Assay (LIA®), to 

confirm:  

The presence of antibodies against the human immunodeficiency virus type  

(HIV-1) and  (HIV-2)  in human serum or plasma. Also differentiates 

between HIV-1 and HIV-2 

     infections.( Sensitivity 100% … specificity : 96% ) 

2- Western blot test: 

— It might miss the cases in EARLY stage especially since this is the 

most contagious period in all of HIV infection . 

— Thers is a problem with the indeterminate cases.( Window period).  
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PCR: (polymerase chain reaction) for quantitative RNA assay and used as: 
 Confirmatory test for undetermined cases. 
 To assess the viral load. 
 Babies born to HIV-positive mothers, because their blood contains 

their mother's HIV antibodies for several months. 
 Blood supplies.  
 Measure response to therapy  

                                   (Not for routine testing) 
a) Decreased sensitivity and specificity at lower viral load 

b) Significant cost.  
 

 
 
 
Algorithm testing for HIV : 
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WHO staging:   

 

 

Immunological staging: 

CD4 positive T lymphocytes level is the main method of assessing the 

immune status of the HIV positive patient.  

     1. >500 cells/mm³ normal immunity. 

      2.350-500 cells/mm³ mild deficiency. 

      3. 200-350 cells/mm³ moderate immune deficiency. 

      4. <200 cells/mm³ sever immune deficiency  

 

 

 

 

Check this website for stage3-4 

http://aidsetc.org/guide/hiv-classification-cdc-and-

who-staging-systems  

http://aidsetc.org/guide/hiv-classification-cdc-and-who-staging-systems
http://aidsetc.org/guide/hiv-classification-cdc-and-who-staging-systems


433 Medicine Team HIV and AIDS 
 

9 | P a g e  
 

Clinical presentation: 

 

Physical examination: 

 Skin: condition associated with HIV: seborrheic dermatitis. 

 Oropharynx:  

o 1) oral trush          2) hairy leukoplakia       3) mucosal kaposi sarcoma 

 Lymph node:  Generalized lympadenopathy (TB , Lymphoma). 

 Eyes:  Fundoscopy : CMV retinitis . ( CD4 less than 50 ). 

 Genital exam: ulcers, condylomatous lesions . 

 women : discharge and cervical lesions. 

Seborrheic dermatitis: 

       

 

Acute HIV infection: 
From exposure to symptoms: 2-4 wks. 

Chronic HIV infection : 

 
It resemble infectious mononucleosis 
with: Fever Pharyngitis Adenopathy  
 Rash myalgia, fatigue, oral ulcer  
 GIT symptoms: diarrhea, anorexia. 

 

Asymptomatic chronic phase: 
Active viral  replication is ongoing 
and progressive. 
(Patient with high HIV RNA may 
progress to symptomatic disease 
than those with low HIV RNA level.) 

 
Result: 
 Massive response with evolution 

of HIV-specific immunity  
  (CD8-cytotoxic T lymphocyte.) 
 HIV RNA level falls and the 

symptoms resolve. 
   CD4 cell count rebounds but 
remains below the basline 

 Chronic immune activation lead to 
increase in various inflammatory 
markers. 

 This increase the risk of Non-AIDS 
related comorbidities: 
Cardiovascular and  Renal 
dysfunction 
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  Oral Trush                        

                                                                Oral Hairy 

—   

—  

—  

 

 

 

KAPOSI SARCOMA: 
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Natural history : 

The average time from acquisition of HIV to an AIDS- defining illness :  

  Is about 10 yrs…then survival averages 1-2 yrs 

BUT There is tremendous individual variability in these time intervals: 

Patients progress from acute HIV infection to death within 1-2 yrs…… 

and others not manifesting HIV- related immunosuppression for 20 yrs. 

Stages of HIV infections: 

 

Goals of Antiretroviral Therapy (ART : 

 Eradication of HIV is Not possible with currently available antiretroviral     

medications.  

 Improvement of quality of life. 

 Reduction of HIV-related morbidity and mortality . 

 Restoration and/or preservation of immunologic function. 

 Maximal and durable suppression of viral load. 

 

A] Viral Transmission :The mode of transmission does not 
affect  the natural history of HIV disease .

B] Acute HIV infection :

Acute HIV occurs 1-4 wks after transmission and  accompanied by 
Burst HIV replication with  a decline in CD4 cell count.

Most patient manifest a symptomatic  mononucleosis like-
syndrome which is usually overlooked. 

C] Seroconversion :

Development of a positive HIV antibody test usually occurs within 4 
wks and invariably by 6 months

D] Asymptomatic HIV infection 

It lasts variable amount of time 

( average 8-10 yrs) and is accompanied by a gradual decline in CD4 counts 
with relatively stable HIV RNA level . ( the viral ‘set point’ ).
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 Treatment: 

Dual – nucleoside reverse transcriptase inhibitor  

  ( NRTI)  PLUS None-nucleoside reverse transcriptase inhibitor (NNRTI) 

or 

 Protease inhibitor ( PIs) 

 Strand- Transfer Integrase Inhibitor ( INSTI) . 

Antiretroviral  Drugs : 

 

 

  

 

 

 

 

 

 

 

 

 

Indication of initiation of antiretroviral drugs:  

 chronic infection : 

    a) Symptomatic disease . 

    b) A symptomatic disease with  

             1) CD4 count less than 350 

             2) pregnancy 

   post exposure prophylaxis.  

 

 

Nucleoside Analogue RTI; 

Abacavir(ABC) 

Didanosine(ddi) 

Emtricitabine(FTC) 

Lamivudine(3TC) 

Stavudine(d4T) 

Tenofovire DF 

Zalcitabine (ddC) 

Zidovudine (AZT,ZDV)  

 

Non-nucleoside RTIs; 

            Delavirdine  

            Efavirenz  

            Nevirapine  

 

Protease Inhibitors (PIs); 

Amprenavir  

Atazanavir  

Darunavir  

Fosamprenavir  

Indinavir  

Lopinavir/Ritonavir 

(Kaletra) 

Nelfinavir  

Ritonavir  

 

IF someone get infected with HIV : ha 

had the acute symptoms and then he 

back to normal (normal CD4 count 

and low viral load ) you are not gonna 

treat him by antirertroviral theraby  

What you are gonna do is following 

him ever 3-6 months with CD4 count 

whenever it reaches 360-370-350 you 

have to start the treatment  
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Prevention:  

The only absolute way to prevent sexual transmission of HIV infection is :    

                     

 Abstinence from extra marital sexual relation completely  

  Safer sexual contact :  

 Use of condom...10% failure rate .  

  Circumcision    :  results in 50% reduction of HIV acquisition  

  Stop using IDUs  

  Screen all blood and blood products. 

The corner stone of an HIV prevention strategy is :  

  Education  

  Counseling  

  Behaviour modification 

 If more than 25% of infected patient does not know .   What to do ?  

  ..Routine testing between 13 and 64 ys 

Pregnancy and HIV infection: 

Pregnant women infected with HIV infection caries risk to infect her baby 

by: 

1)  In utero ...25-40% 

2)  Intrapartum ...60-75% 

3)  Breast feeding : 1) Established infection  2) Primary infection 29% 

Current evidence suggests most transmission occur during the intrapartum 

period .   

Overall risk for mother to child transmission (MTCT) is 16- 25 % 

 ( without antiretroviral Rx). 
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Perinatal HIV transmission: 

Today the risk of perinatal transmission is Less than 2% with :  

 Effective antiretroviral therapy (ART) 

 Elective caesarean section when appropriate 

 Formula feeding  
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MCQ 

1- A 27-year-old man has fever, macular rash, and lymphadenopathy. He had 

unprotected sex with a male partner 2 weeks before the onset of these 

symptoms and has just learned that the partner is infected with HIV. The 

patient’s rapid HIV test is negative.  

 

What is the best test to evaluate this patient for HIV infection? 

 

a. HIV enzyme-linked immunoabsorbent assay (ELISA) 

b. PCR for HIV RNA 

c. Western blot testing 

d. Glycoprotein 120 using ELISA 

e. PCR for HIV DNA 
 

2- A 22-year-old male patient complains of fever and shortness of breath. There is 

no pleuritic chest pain or rigors and no sputum production. A chest x-ray 

shows diffuse perihilar infiltrates. The patient worsens while on azithromycin. 

A methenamine silver stain shows cystlike structures. 

 

 Which of the following is correct? 

 

a. Definitive diagnosis can be made by serology. 

b. The organism will grow after 48 hours. 

c. History will likely provide important clues to the diagnosis. 

d. Cavitary disease is likely to develop. 

e. The infection is unlikely to recur. 

 

3- A 47-year-old HIV-positive man is brought to the emergency room because 

of weakness. The patient has HIV nephropathy and adrenal insufficiency. He 

takes trimethoprim-sulfamethoxazole for PCP prophylaxis and is on triple-agent 

antiretroviral treatment. He was recently started on spironolac-tone for ascites 

due to alcoholic liver disease. Physical examination reveals normal vital signs, 

but his muscles are diffusely weak. Frequent extrasystoles are noted. He has 

mild ascites and 1 + peripheral edema. Laboratory studies show a serum 

creatinine of 2.5 with a potassium value of 7.3 mEq/L. An EKG shows peaking 

of the T waves and QRS duration of 0.14.  

 

What is the most important immediate treatment? 

 

a. Sodium polystyrene sulfonate (Kayexalate) 

b. Acute hemodialysis 

c. IV normal saline 

d. IV calcium gluconate 

e. IV furosemide 80 mg stat 
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4-A 29-year-old man with HIV, on a highly active antiretroviral therapy 

(HAART) regimen including the protease inhibitor indinavir, presents with 

severe edema and a serum creatinine of 2.0 mg/dL. He has had bone pain for 

5 years and takes large amounts of acetaminophen with codeine, aspirin, and 

ibuprofen. He is on prophylactic trimethoprim-sulfamethoxazole. Blood 

pressure is 170/110; urinalysis shows 4+ protein, 5 to 10 RBC, 0 WBC; 24-

hour urine protein is 6.2 g. The serum albumin is 1.9 g/L (normal above 3.7).  

 

Which of the following is the most likely cause of his renal disease? 

 

a. Indinavir toxicity 

b. Analgesic nephropathy 

c. Trimethoprim-sulfamethoxazole–induced interstitial nephritis 

d. Focal glomerulosclerosis 

e. Renal artery stenosis 
 

5-A 34-year-old homosexual man with a history of HIV presents to the clinic 

complaining of wheezing and multiple violaceous plaques and nodules on his 

trunk and extremities. Physical examination of the oral mucosa reveals similar 

findings on his palate, gingiva, and tongue. Chest x-ray is also significant for 

pulmonary infiltrates.  

 

What is the most likely pathogenesis of this process? 

 

a. Proliferation of neoplastic T cells 

b. Infection with human herpesvirus 6 

c. Infection with Mycobacterium avium due to decreasing CD4 count 

d. Angioproliferative disease caused by infection with human herpesvirus 8 

e. Disseminated herpes simplex infection 
 

 

 

 

 

 

 

 

 

 

 

 
 

ANSWERS: 1-B   2-C   3-D   4-D  5- D 
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ANS 1: HIV infection is usually diagnosed by the detection of 

HIV-specific antibodies using rapid HIV test or a conventional enzyme-linked immunoabsorbent 

assay (ELISA), which are highly sensitive tests, and confirmed by Western blot or indirect 

immunofluorescence assay, which are highly specific tests. Antibodies appear in few weeks after 

infection, sometimes after the development of acute HIV infection (acute retroviral syndrome). 

Clinicians should maintain a high level of suspicion for acute HIV infection in all patients who have 

a compatible clinical syndrome and who report recent high-risk behavior. When acute retroviral 

syndrome is a possibility, a plasma RNA polymerase chain reaction (PCR) should be used in 

conjunction with an HIV antibody test to diagnose acute HIV infection. Although HIV DNA testing 

is available, it offers no added advantages over the more readily available and FDA-approved HIV 

RNA testing. The patient’s HIV serology (antibody testing) is negative, so repeating the serology 

testing by ELISA or ordering Western blot is not indicated at this point. It is appropriate to repeat 

the serology testing in 4 to 6 weeks. 

 

 
ANS 2: Patients with Pneumocystis jiroveci (formerly carinii) frequently present with shortness of 

breath and no sputum production. The interstitial pattern of infiltrates on chest x-ray distinguishes 

the pneumonia from most bacterial infections. Diagnosis is made by review of methenamine silver 

stain. Serology is not sensitive or specific enough for routine use. The organism does not grow on 

any media. Cavitation is quite unusual. The history is likely to suggest a risk factor for HIV disease. 

The disease commonly recurs in patients with CD4 counts below 200/μL unless prophylaxis 

(usually with trimethoprim-sulfamethoxazole) is employed. 

 

 

 

ANS 3: This patient has life-threatening hyperkalemia as suggested by the ECG changes in 

association with documented hyperkalemia. Death can occur within minutes as a result of 

ventricular fibrillation, and immediate treatment is mandatory. Intravenous calcium is given to 

combat the membrane effects of the hyperkalemia, and measures to shift potassium acutely into the 

cells must be instituted as well. IV regular insulin 10 units and (unless the patient is already 

hyperglycemic) IV glucose (usually 25 g) can lower the serum potassium level by 0.5 to 1.0 mEq/L. 

Nebulized albuterol is often used and is probably more effective than IV sodium bicarbonate. It is 

crucial to remember that measures to promote potassium loss from the body (Kayexalate, 

furosemide, or dialysis), although important in the long run, take hours to work. These measures 

will not promptly counteract the membrane irritability of hyperkalemia. IV normal saline will not 

lower the serum potassium level. This patient’s hyperkalemia is a result of the combination of CKD 

and several medications (trimethoprim, spironolactone), which can cause hyperkalemia. Adrenal 

insufficiency could be playing a role as well. An important aspect of the management of CKD is 

avoiding drugs that can worsen kidney function or the metabolic effects (hyperkalemia, hyper-

phosphatemia, metabolic acidosis) of renal failure. 

 

 

 

ANS 4: Although many glomerular lesions occur in association with HIV, focal glomerulosclerosis 

is by far the commonest etiology of this patient’s nephrotic syndrome. While focal sclerosis is more 

common in intravenous drug users with HIV, the lesion is different from so-called heroin 

nephropathy. Indinavir toxicity may cause tubular obstruction by crystals and is a cause of renal 

stones, but does not cause nephrotic syndrome. Analgesic nephropathy is a frequently unrecognized 

cause of occult renal failure. This entity requires at least 10 years of high-level analgesic use and 

may cause renal colic owing to papillary necrosis. Analgesic abuse nephropathy, however, is an 



433 Medicine Team HIV and AIDS 
 

18 | P a g e  
 

interstitial disease and does not cause nephrotic range proteinuria. Trimethoprimsulfamethoxazole 

may cause acute interstitial nephritis, but the patient does not have fever, rash, WBC casts, or 

eosinophils in the urinalysis. Again, interstitial diseases do not cause high-level proteinuria. 

Bilateral renal artery stenosis would be rare at this age and is associated with a normal urinalysis. 

 

 

ANS 5: This patient has Kaposi sarcoma (KS). In HIV-infected individuals, KS is associated with 

human herpesvirus 8 (HHV-8). KS lesions are derived from the proliferation of endothelial cells in 

blood/lymphatic microvasculature. They present as violaceous patches, plaques, and/or nodules on 

the skin, mucosa, and/or viscera. The pulmonary infiltrates observed on the chest x-ray of this 

patient are the result of visceral KS affecting the lungs. KS has become uncommon in the era of 

highly active antiretroviral therapy (HAART). Proliferation of neoplastic T cells is seen in 

cutaneous T-cell lymphomas such as mycosis fungoides. Human herpesvirus 6 (HHV-6) is the 

cause of exanthema subitum (roseola) in children. It consists of 2- to 3-mm pink macules and 

papules on the trunk following a fever. Mycobacterium avium causes fever and weight loss in HIV 

patients with a CD4 count less than 50/μL. Immunodeficient patients or patients with HIV who are 

infected with HSV can present with the disseminated form of the disease. However, these lesions 

consist of a vesicular rash that is different from the violaceous plaques observed in KS. 
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