Pediatrics—Pediatric HIV Infection
Pediatric HIV


Prevention is the primary focus of HIV.  >90% of pediatric cases of AIDS result from perinatal transmission.  Small percentage of children acquire HIV through contaminated blood transfusion or blood products.  Increase number of adolescents acquire the virus through IV drug use or heterosexual or homosexual activity.  Perinatal transmission has declined in recent years and can be attributed to the utilization of HAART.  25-30% born to untreated mothers are infected with the virus.  AZT decreases transmission by 8%.  Lower rate of transmission if using HAART or if low viral load.  
Pathophysiology


HIV is a member of the retroviridae family in the genus lentivirus.  The initial cellular targets of HIV are Langerhans cells in the genital mucosa.  Virus is detectable in regional lymph nodes within 2 days of infection and in plasma 4-11 days after infection.  Amount of viral load is usually higher in infected infants than older children and adults
Transmission – occurs by three mechanisms

1) Transplacental infection in utero

2) Intrapartum infection during L/D – most common way.  High maternal plasma HIV correlate with increased risk of transmission.  
3) Postpartum infection through breast milk

*Sexual abuse is a rare mode of HIV transmission
Clinical Pearls

1) HIV transmission associated with casual household contact or closed-mouth kissing is negligible

2) Open-mouth kissing, particularly if the gingiva are inflamed or bloody, very rarely has been associated with transmission

3) Biting very uncommonly results in transmission and only does so after extensive tearing and bleeding

4) Contact with non-bloody saliva, urine, feces, tears, sweat, or biting insects has not resulted in HIV transmission

5) Appropriate anti-retroviral therapy in the mother and the infant can decrease the risk of perinatal transmission by approximately two-thirds

6) Bottle-feeding is currently recommended for all infants born to HIV-infected mothers in the US and other industrialized countries

7) It is important to offer HIV testing to all pregnant women, because appropriate anti-retroviral therapy during pregnancy and delivery and anti-retroviral prophylaxis for the infant is proven to prevent vertical transmission
Epidemiology

1) Greatly influenced by the course of the epidemic in childbearing women because the major route of transmission of HIV to children is perinatal exposure

2) AA and Hispanic women have higher AIDS cases rates than Caucasian women

3) Women with heterosexual contact as the only risk factor for HIV increased from 14% in 1982 to 25% in 1993

4) Heterosexual contact is now the primary means of acquired infection – women of childbearing age 15-34 representing one of the fastest growing groups of age. 
5) In the US, women account for 20% of AIDS cases reported
6) Pediatric HIV/AIDS has become the leading cause of death in children worldwide – HIV has become one of the top three leading causes of childhood mortality
7) Worldwide, more than 1000 children are newly infected with HIV each day

8) AIDS is the 7th leading cause of childhood mortality in the US in the age group 1-4 years

9) 4th leading cause of death among AA children ages 1-4 years

10) 5th leading cause of death among Hispanics

11) 2.7 million children worldwide have acquired HIV and >1.7 million have progressed to AIDS and 1.4 million have died

History and Physical Examination

1) It is necessary to obtain a careful social history to elicit risk factors for disease

2) It is important to discuss previous HIV test results and exposure history – IVDU, sexual behavior, and transfusions

3) A negative HIV antibody test is reassuring but does not r/o infection

4) Signs of primary HIV infection are rare in infants

5) Adolescents and adults often have symptoms of an acute illness similar to IM

6) Medical history of a child may reveal poor growth, recurrent OM or respiratory infections, and mild developmental delay

7) Children with perinatal acquired HIV infection are usually asymptomatic at birth but develop signs and symptoms as they get older, usually around 18-24 months

8) Infected children can come to medical attention as soon as 2-3m of life, where they commonly acquire PCP or CMV
Physical Examination

1) Acute retroviral syndrome – fever, fatigue, myalgia, or arthralgia.  Lasts 1-2 weeks.  Closely resembles the flu.  
2) Congenital HIV infection is not associated with any clinical or morphologic features

3) Infants may present only with fever or irritability
Abnormalities on P/E in Children with Perinatal HIV

1) General – FTT

2) HEENT – acute or chronic OM, eye abnormalities (CMV retinitis), thrush, stomatitis, chronic parotid gland enlargement, and diffuse cervical LAD

3) Lungs – chronic cough, adventitious sounds on auscultation including wheezes and rhonchi

4) Heart – tachycardia, irregular rhythm

5) Abdomen – hepatomegaly, splenomegaly

6) Neurologic – spasticity and developmental delay

7) Skin – diaper rash, seborrhea, eczema, Papillomavirus, and Molluscum Contagiosum
Laboratory Evaluation

1) For exposed infants, testing involves use of PCR for HIV viral DNA

2) Performed within 48 hours of birth

3) Repeated at 1m and at 3m of age

4) For children >18m, standard serologic testing is sufficient

5) Serologic tests are negative until 304 weeks after acute infection

6) A positive ELISA test is confirmed by Western Blot
7) Serologic testing of perinatal exposed infants confirms exposure but not infection; may reflect transplacental antibody – necessary to repeat positive HIV testing to confirm diagnosis

8) For adolescents and adults, diagnosis of acute HIV syndrome involves detection of HIV viral RNA in plasma

9) Viral RNA is detectable in plasma 1-3 weeks before the antibody test is positive

10) CBC – may reveal mild leukopenia, anemia, or thrombocytopenia

11) Transaminases may be mildly elevated

12) After establishing the diagnosis, must determine immunologic status based on CD4 cells and lymphocytes along with clinical symptoms
Criteria for HIV Infected Children – Infants younger than 18 months 

1) Two separate HIV tests are positive

2) The child is HIV antibody-positive and meets criteria for AIDS
Criteria for HIV Negative Children

1) Two or more HIV antibody tests performed between 6 and 18 months or one HIV test after 18 months is negative

2) Two separate PCR tests are negative

3) Child has not had an AIDS-defining condition

4) Two or more negative anti-HIV IgG antibody tests are obtained at >6m of age – the intervals must be taken at least 1m apart.  This excludes HIV infection of any child at any age without any clinical evidence of HIV infection
Opportunistic and Non-Opportunistic Infection


Common infections include otitis media, upper respiratory infections, and sinusitis.  Symptoms become apparent as the CD4 and lymphocyte levels drop to <200 cells/ml3.  Opportunistic diseases become even more apparent when the levels drop <50 cells/ml3.  Pneumococcus is the most common invasive bacterial pathogen in children with HIV infection.  
Pneumocystis Carinii Pneumonia


PCP is the most common ADIS indicator disease in pediatric patients.  Infants usually present with the sudden onset of fever, cough, tachypnea, and dyspnea.  Associated with significant morbidity and mortality.  Pediatric patients are usually diagnosed at 3-6m of life.  Sex, race, and place of residence does not affect PCP incidence rates.  Older children may have a more indolent course.  Ausculatory findings include crackles and decreased breath sounds.  X-ray finding is diffuse reticulonodular infiltrate.  DOC for PCP is high dose Bactrim and steroids for severe cases.    
CNS System Infection


CNS system infections are associated with profound immunosuppression.  Cerebral toxoplasmosis and Cryptococcus neoformans are examples.  Patients usually present with fever, intermittent headache, and vomiting.  These patients can also present with meningeal symptoms.  Patients may have seizures, focal neurological abnormalities, and AMS.  This opportunistic infection is uncommon and occurs <1% of the time.  Usually diagnosed by MRI.
Management


The use of HAART is successful in suppressing viral load and prevention of destruction of CD4 lymphocytes.  Three classes of anti-retroviral drugs are currently licensed.
Nucleoside Analog Reverse Transcriptase Inhibitors


Nucleoside Analog Reverse Transcriptase Inhibitors prevent transcription of viral RNA into DNA.  The thymidine analogs stavudine and Zidovudine (AZT) target activated CD4 cells.  The non-thymidine analogs Didanosine and lamivudine target the resting CD4 cells.  Thymidine and non-thymidine analogs are usually paired.  AZT can cause anemia so hemoglobin levels should be checked at baseline and be followed up at 4-6 week intervals.  
Non-Nucleoside Analog Reverse Transcriptase Inhibitors


Non-Nucleoside Analog Reverse Transcriptase Inhibitors prevent transcription of viral RNA into DNA by non-competitive binding of viral reverse transcriptase 
Protease Inhibitors


Protease inhibitors bind to specific cleavage sites on the HIV polyproteins, prevent viral protease from cleaving the larger polypeptide into smaller mature virions.  Recommendations for initial therapy should take into account for the child’s immunologic status (check viral load).  Compliance and availability of medications should also be taken into account.  Poor compliance contributes to the development of resistant viruses.  
Treatment/Dosing

1) Initial anti-retroviral treatment typically includes two NRTIs plus either a PI or an NNRTI

2) Infants born to HIV-positive women, prophylaxis is essential with AZT and babies should receive oral AZT 2mg/kg/dose QID for 6 weeks

Therapy

1) During the first 3-5 months of treatment, the clinician may expect to see an increase in CD4 lymphocyte count and significant decrease in viral load

2) Adverse effects of anti-retroviral therapy include anemia, elevated transaminases, pancreatitis, and hyperlipidemia 

3) Most common complication of AZT prophylaxis is anemia

Prophylaxis

1) Infants exposed to HIV at birth receive prophylaxis for PCP beginning at 4-6 weeks of age until the diagnosis of HIV is excluded

2) If the child is infection, prophylaxis is continued until 12 months of age

3) After 12 months, the decision to give PCP prophylaxis is based on the CD4 lymphocyte count
Anti-Retroviral Drugs Most Commonly Used in Children

NRTI

1) Zidovudine (AZT)
2) Stavudine (d4T)
3) Didanosine (ddl)
4) Lamivudine (3TC)
5) Abacavir (ABC)
NNRTI

1) Nevirapine

2) Efavirenz

PI

1) Nelfinavir

2) Ritonavir

3) Saquinavir

4) Indinavir

5) Lopinavir/Ritonavir (Kaletra)
Immunizations

1) HIV-exposed and HIV-infected children should be immunized with non-live vaccines – only exception is MMR
2) All HIV-infected children should be immunized with pneumococcal vaccine at 24 months of life
Disease Prevention

1) Educate all patients who are nearing puberty about effects and means of preventing sexually transmitted HIV.  Substance abuse should also be included as well as information about the virus and its implications.

