PATHOLOGY 425


Fundamental of HIV/AIDS in Children

Dr. J.C. Forbes
Epidemiology
HIV/AIDS is a global problem with 58 million infected since the epidemic began and of those, 22 million have died. An estimated 36 million people are currently living with HIV/AIDS and about 5.3 million were infected in the year 2000, including 600,000 children under the age of 15.  70% of the cases are in Sub-Saharan Africa.  Heterosexual transmission is the commonest method of acquiring infection. Prior to therapy, 50% of infected adults develop AIDS within 10 years of infection, however current evidence suggests that most HIV infected people will ultimately develop AIDS.

In North America, slower rates of increase in AIDS incidence has been seen in homosexual and bisexual man from mid-1987, but this trend is not seen in injection drug users, women, youth and perinatally infected children.

World wide there are 3 men infected for every 2 women and by the year 2000 the ratio will be equal.  Women constitute 13% of adult cases of AIDS in the U.S.A., 13% in Europe and 7.6% in Canada, however 13% of the positive HIV tests are in women.  Predominate mode of transmission for women is injection drug use (41%) and heterosexual contact is 38%. 

Transmission
Routes of HIV transmission (all groups):

1.
Sexual

-  vaginal sex:  men to women and women to men;

-  anal sex:  men to men and men to women;

2.
Exposure to blood
-  drug use needle sharing;

-  transfusion of blood or blood products;

-  occupational needlestick injury;

3.
Perinatal

-  prenatal, intrapartum, postpartum.

Each route of transmission has a different efficiency of transmission and a different contribution to the global distribution - See Table 1.

Maternal-Fetal Transmission
Vertical transmission of HIV accounts for >90% of cases in pediatrics.  Prior to 1994 the rate of transmission varies in industrial countries from 13 to 30% and nearly doubles in non-industrial countries.  Since 1994, antiretroviral therapy (Zidovudine) dramatically decreased the rate of perinatal transmission to 8% and since 1998 combination antiretroviral drugs given to mothers (in pregnancy, at delivery and to the infant) has reduced perinatal transmission to less than 2% in the developed world where therapy is available. 

FACTORS INFLUENCING VERTICAL TRANSMISSION
1.
Viral

-
burden (viral load);

timing of infection;

phenotype;

2.
Maternal

-
immune response;





primary infection in pregnancy;

other infections (STDs);

3.
Infant

-
genetic;

prematurity;





breast feeding;

4.
Obstetric factors
-
ruptured membranes >4 hrs;





chorioamniouitis;





ante-partum hemorrhage;

mode of delivery;

5.
Medication
-
antiretroviral therapy


Clinical Pattern of HIV disease
See Figure 1
"Incubation period" of HIV infection is the time from exposure to the virus to the appearance of symptoms.  The incubation period and the time to rapid disease progression vary according to age and route of acquisition, e.g. perinatally infected children have a shorter incubation period than adult-acquired disease. 

"Primary HIV infection" is an acute mononucleosis-like illness with a rash associated with virus replication, which occurs in about 30% of individuals within 2 months following exposure.  Seldom seen in infants.

"Seroconversion" is the time when sufficient titer of antibodies can be measured in the patient's serum.  Usually occurs by 6 to 12 weeks after exposure.

"Asymptomatic" phase is a prolonged period of low-level viraemia, but rapid viral replication in lymph nodes.  Disease symptoms are generally mild, or unapparent during this period.


"Symptomatic" phase (AIDS) is the final phase of infection, characterized by increased virus proliferation, immune suppression and the onset of multiple disease symptoms and opportunistic infections.

"CD4 cells", or T4 helper lymphocytes, are identified as the specific target of HIV infection, and are depleted with disease progression.  Their steady destruction leaves the patient with profoundly weak immune system.  Other cells besides the T lymphocyte possess the CD4 receptor:  bone marrow stem cells, monocytes, macrophages, dendritic cells in mucous membranes and many tissue cells.

Diagnosis
Antibody assay for adults and children over 18 months of age.

Antigen Assays for children less than 18 months of age:  2 or more positive tests on more than one occasion

a)
Polymerase chain reaction (PCR) highly specific if properly performed, most sensitive after one month of age.  Results in 3 to 5 days.

b)
Culture:  More sensitive in early life with a sensitivity 70-90% in age group one to two months.  Highly specific if performed properly.  Requires 28 days incubation for negative result.  Expensive assay.

Clinical spectrum of disease
a)
Outcome of infected infants born to seropositive mothers:

i)
10-30% develop AIDS before age 12 months and have rapid disease progression;

ii)
70-85% have less rapid progression and develop chronic disease of childhood;

iii)
<5% develop AIDS after 10 years;

b)
Multisystem disease.

c)
Common clinical presentation:  failure to thrive, pneumonitis, lymphadenopathy, heptasplenomegaly, thrush, loss developmental milestones, or opportunistic infection (children).

In adults, presentations include acute infection, opportunistic infection, or non-specific lymphadenopathy, fever, diarrhea, weight loss.

d)
Manifestations:

i)
non specific findings - see common presentations;

ii)
infectious complications - See Table 2;

iii)
organ specific complications - See Table 3.

e)
Difference between pediatric and adult infection - See Table 4.

Antiretroviral therapies
Potential sites of inhibition of HIV replication cycle:

Reverse transcriptase inhibitors - dideoxynucleosides;

eg.
- Zidovudine (AZT);

- Didanosine (DDI);

- Zalcitabine (DDC);

- Stavudine (D4T);

- Lamivudine (3TC);



- Abacavir (ABC)

Non-nucleosides RTI

- Nevirapine (NVP)

- Delavirdine (DLV)



- Efavirenz


Protease inhibitors

- Saquinavir

- Ritonavir

- Indinavir

- Amprenavir (APV)

- Nelfinavir

- Lopinavir

New advances in therapy:

1)
New antiretroviral agents, e.g. reverse transcriptase inhibitors and protease inhibitors;

2)
Combination therapy - aim is to decrease viral replication and prevent disease progression.  Combinations include three drug regimes with 2 nucleosides plus a protease inhibitor or a non-nucleoside RTI;

3)
Vaccines - pre and post exposure candidate vaccines in human trials.

Management
a)
Supportive care:  

"
Psychosocial support - complex problems facing HIV infected individuals and their families have serious psychological implications.  Poverty, discrimination, isolation, and weak support systems can overwhelm vulnerable families into crisis.  Counselling, crises intervention, group support, financial and legal interventions are often required.

"
Nutrition; Poor intake, absorption, utilization often requires additional nutritional support.

"
Pain management.  

b)
Antiretroviral therapy - most infected children and adults should receive antiretroviral therapy.  Guidelines for starting therapy with antiretroviral agents:

i)
Proven HIV infection;

ii)
Presence of HIV - associated clinical conditions;

iii) Evidence immune suppression:  low age-adjusted CD4 counts and high viral load (adults >5000 copies/ml);

iv) Children less than 12 months of age are treated regardless of clinical, immunologic or virologic status

c)
Prophylactic therapy indicated for HIV infected children with advanced disease include:

"
Pneumocystis carinii pneumonia

"
Toxoplasmosis

"
Candidiasis

"
Tuberculosis and Mycobacterium avium complex

"
Herpes simplex virus

d)
Immunization - normal schedule, including Hepatitus B vaccine, but use inactivated polio vaccine.  MMR is given to asymptomatic children.  Influenza (over 6 months old) and pneumococcal (over 2 years old) are recommended for all infected patients.

Prognosis
Most infected patients will eventually develop disease.  Prognosis without therapy is poor.  

Prognosis determinants:

a)
Clinical - age at presentation, type of clinical disease and development of AIDS;

b)
Immunologic - humoral and cellular immune dysfunction;

c) Virologic - plasma viraemia;

d) Availability and response to therapy.
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Chronic subacute infection
	1.5-2 years
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	In-utero/Perinatal
	
3-24 months
Non-specific symptoms

Immune abnormalities

Failure to thrive

Developmental delay

Bacterial sepsis
	2 mo-8 years
AIDS
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TABLE 1:  Route of Transmission and Efficiency of Transmission
	
TRANSMISSION
	
EFFICIENCY


(%)
	
PERCENT OF TOTAL


(GLOBAL)

	Blood Transfusion
	>90
	3-5

	Perinatal
	10-50
	5-10

	Sexual 
	0.1-1.0
	70-80

	$Vaginal Sex
	
	60-70

	$Anal Sex
	
	5-10

	Needle Sharing
	0.5-1.0
	5-10

	Needle Sticks
	>0.5
	>0.01


TABLE 2:  Infectious Complications of AIDS
	
PATHOGEN
	

	


	Bacteria
	Encapsulated pathogens

Gram Negatives
	Mycobacterium

Pseudomonas

	Fungus
	Candidiasis

Aspergillosis
	Cryptococcosis

Histoplasmosis

	Virus
	Cytomegalovirus (CMV)

Herpes simplex (HSV)

Varicella zoster (VZV)

Molluscum/papilloma virus
	

	Protozoa
	Pneumocystis (PCP)

Toxoplasmosis
	Toxoplasmosis

Intestinal:

- Cryptosporidium

- Isosporiasis

- Microsporidiosis



TABLE 3:  Organ Complications of AIDS
	
ORGAN
	

	


	Nervous System
	Encephalopathy/Dementia

Motor deficits
	Neoplasm (lymphoma)



	Respiratory
	Lymphoid interstitial pneumonitis (LIP) - children only

	Skin
	Eczema
	Neoplasm (KS)

	Gastrointestinal
	diarrhea
	Hepatitis

	Cardiac
	Cardiomyopathy

ECG abnormality
	Myocarditis

Pericarditis (sterile)

	Renal
	Nephritis syndrome (glomerulosclerosis)

	Blood
	Anaemia 

Cytopenia



TABLE 4:  CLINICAL MANIFESTATIONS OF CHILDREN IN AIDS
	Features more commonly described in children than adults

Failure to thrive

Lymphocytic interstitial pneumonitis

Recurrent bacterial infections



	Features more commonly described in adults than in children

Neoplasms (Kaposi's sarcoma and lymphomas)

Opportunistic infections (Toxo, Cryptococcus)



	Features common to both children and adults

Neurologic abnormalities

Hepatosplenomegaly and adenopathy

Fevers

Eczema

Diarrhea

Opportunistic infections (PCP, CMV, HSV, Candidiasis)

Renal disease, Hepatitis
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