AIDS/f

Guidelines for the Use of Antiretroviral Agents in
Pediatric HIV Infection

Downloaded from http://aidsinfo.nih.gov/quidelines on 2/20/2013 EST.

Visit the AIDSinfo website to access the most up-to-date guideline.

Register for e-mail notification of guideline updates at http://aidsinfo.nih.gov/e-news.

Downloaded from http://aidsinfo.nih.gov/quidelines on 2/20/2013 EST.




Table 17h. Antiretroviral Therapy-Associated Adverse Effects and Management Recommendations—Dyslipidemia
(page 1 of 2) (Last updated November 1, 2012; last reviewed November 1, 2012)

Adverse | Associated =~ Onset/Clinical Estimated : : T
Effects ARVs Manifestations Frequency Risk Factors Prevention / Monitoring Management
Dyslipidemia | Pls: Onset: 20%-50% of HIV infection Prevention: Counsel lifestyle modification
All Pls; lower Weeks to months after | children receiving . . Low-fat diet, exercise, no smoking (low-fat diet, exercise, smoking
incidence with | beginning therapy ART will have High-fat, high- cessation) for adequate trial period
ATV and DRV lipoprotein cholestorol diet  Momforing: (3-6 months).
Presentation: abnormalities . Adolescents and adults: Qbtain
NRTIs: Pls: 1LDL-C, TC, and ' Lack of exercise | fating (12-hour) TC, HDL-C, Switch to a new ART regimen less
Especially d4T | TG Obesity non-HDL-C, LDL-C, and TG before likely to cause lipid abnormalities.?
_ , . initiating or changing ART, then every . )
NNRTIs: NNRTIs: TLDL-C, TC, Hypertension 6 months, and thereafter, every 6-12 Pharmacologic Management: -
RPV < EFV and HDL-C _ months Initiate drug therapy promptly in
Smoking ’ patients with TG =500 mg/dL.:

NRTIs: TLDL-C, TC,
and TG

Family history of
dyslipidemia or
premature GVD

Metabolic
syndrome

Children (aged =2 years) without
lipid abnormalities or additional risk
factors: Obtain non-fasting screening
lipid profiles before initiating or
changing therapy and then, if levels
are stable, every 612 months. If TG
or LDL-C is elevated, obtain fasting
blood tests.

Children with lipid abnormalities
andy/or additional risk factors: Obtain
fasting (12-hour) TC, HDL-C, TG, and
LDL-C before initiating or changing
therapy and every 6 months
thereafter (or more often if indicated).

Children receiving lipid-lowering
therapy with statins or fibrates:
Obtain fasting (12-hour) lipid profiles,
LFTs, and CK before initiating lipid
therapy and at 4 weeks and 8 weeks
after starting lipid therapy. If minimal
alterations in AST, ALT, and CK,
repeat tests every 3 months. Also
repeat tests 4 weeks after increasing
doses of antihyperlipidemic agents.

Statins such as pravastatin,
atorvastatin, or rosuvastatin.
Ezetimibe may be considered in
addition to statins.®

Fibrates (gemfibrozil and fenofibrate)
and N-3 PUFAs derived from fish oils
may be used as alternative agents
for adults with TTG but are not
approved for use in children.

No consensus as to what LDL-C
should prompt treatment in children
receiving ARVs.¢ HIV-infected
patients are considered to be at
moderate risk of CVD. Assessment
of additional risk factors should be
done in all patients.®

High-risk patients: Goal LDL-C <100
mg/dL.

Moderate-risk patients: Goal LDL-C
<130 mg/dL.

At-risk patients: Goal LDL-C <160
mg/dL.
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2 The risks of new treatment-related toxicities and virologic failure that could occur with changes in therapy must be weighed against the potential risk of drug interactions and

toxicities associated with the use of lipid-lowering agents.

® Statins (HMG-CoA reductase inhibitors) are contraindicated in pregnancy (potentially teratogenic) and should not be used in patients who may become pregnant. Serious
toxicities include hepatotoxicity, skeletal muscle toxicity, and rhabdomyolysis. Experience with statins is limited to children >6 years of age.

¢ In general, recommend using in boys aged =10 years and in girls preferably after onset of menses. Treatment with statins in children <10 years of age is limited to those with
severe primary hyperlipidemia, a high-risk condition, or evident CVD, all under the care of a lipid specialist. Multiple drug interactions exist between ARVs and statins (exception
pravastatin, which is not dependent on CYP3A4 for metabolism). Pravastatin (Pravachol®), atorvastatin (Lipitor®), rosuvastatin (Crestor®), fluvastatin (Lescol®), and
ezetimide (Zetia®) are approved for use in children =10 years of age.

4 The long-term risks of lipid abnormalities in children receiving ART are unclear. However, persistent dyslipidemia in children is likely to lead to premature CVD.

¢ Refer to NHLBI guidelines at http://www.nhlbi.nih.gov/guidelines/cvd ped/summary.htm#chap9.

Key to Acronyms: ALT = alanine transaminase, ARV = antiretroviral, AST = aspartate aminotransferase, ATV = atazanavir, ART = antiretroviral therapy, CK = creatine kinase, CVD =
cardiovascular disease, d4T = stavudine, EFV = efavirenz, HDL-C = high-density lipoprotein cholesterol, non-HDL-C= non-high-density lipoprotein cholesterol, LDL-C = low density
lipoprotein cholesterol, LFT = liver function tests, NNRTI = non-nucleoside reverse transcriptase inhibitor, NRTI = nucleoside reverse transcriptase inhibitor, Pl = protease inhibitor,
PUFA = polyunsaturated fatty acid, RPV = rilpivirine, TC = total cholesterol, TG = triglycerides

References

1. McCrindle BW, Urbina EM, Dennison BA, et al. Drug therapy of high-risk lipid abnormalities in children and adolescents: A scientific statement from the American
Heart Association Atherosclerosis, Hypertension, and Obesity in Youth Committee, Council of Cardiovascular Disease in the Young, with the Council on
Cardiovascular Nursing. Circulation. Apr 10 2007;115(14):1948-1967. Available at http://www.ncbi.nlm.nih.gov/pubmed/17377073.

2. Lainka E, Oezbek S, Falck M, Ndagijimana J, Nichues T. Marked dyslipidemia in human immunodeficiency virus-infected children on protease inhibitor-containing
antiretroviral therapy. Pediatrics. Nov 2002;110(5):e56. Available at http://www.ncbi.nlm.nih.gov/pubmed/12415062.

3. Kavey RE, Allada V, Daniels SR, et al. Cardiovascular risk reduction in high-risk pediatric patients: a scientific statement from the American Heart Association
Expert Panel on Population and Prevention Science; the Councils on Cardiovascular Disease in the Young, Epidemiology and Prevention, Nutrition, Physical
Activity and Metabolism, High Blood Pressure Research, Cardiovascular Nursing, and the Kidney in Heart Disease; and the Interdisciplinary Working Group on
Quality of Care and Outcomes Research: endorsed by the American Academy of Pediatrics. Circulation. Dec 12 2006;114(24):2710-2738. Available at
http://www.ncbi.nlm.nih.gov/pubmed/17130340.

4. Belay B, Belamarich PF, Tom-Revzon C. The use of statins in pediatrics: knowledge base, limitations, and future directions. Pediatrics. Feb 2007;119(2):370-380.
Available at http://www.ncbi.nlm.nih.gov/pubmed/17272627.

5. McComsey G, Bhumbra N, Ma JF, Rathore M, Alvarez A, First Pediatric Switch S. Impact of protease inhibitor substitution with efavirenz in HIV-infected children:
Results of the First Pediatric Switch Study. Pediatrics. Mar 2003;111(3):e275-281. Available at http://www.ncbi.nlm.nih.gov/pubmed/12612284.

Guidelines for the Use of Antiretroviral Agents in Pediatric Infection K-9

Downloaded from http://aidsinfo.nih.gov/quidelines on 2/20/2013 EST.




6.  De Truchis P, Kirstetter M, Perier A, et al. Reduction in triglyceride level with N-3 polyunsaturated fatty acids in HIV-infected patients taking potent antiretroviral
therapy: a randomized prospective study. J Acquir Immune Defic Syndr. Mar 1 2007;44(3):278-285. Available at http://www.ncbi.nlm.nih.gov/pubmed/17179770.

7. Engler MM, Engler MB, Malloy MJ, Paul SM, Kulkarni KR, Mietus-Snyder ML. Effect of docosahexaenoic acid on lipoprotein subclasses in hyperlipidemic
children (the EARLY study). The American journal of cardiology. Apr 1 2005;95(7):869-871. Available at http://www.ncbi.nlm.nih.gov/pubmed/15781019.

8. Gerber JG, Kitch DW, Fichtenbaum CJ, et al. Fish oil and fenofibrate for the treatment of hypertriglyceridemia in HIV-infected subjects on antiretroviral therapy:
results of ACTG A5186. J Acquir Immune Defic Syndr. Apr 1 2008;47(4):459-466. Available at http://www.ncbi.nlm.nih.gov/pubmed/17971707.

9. Vigano A, Aldrovandi GM, Giacomet V, et al. Improvement in dyslipidaemia after switching stavudine to tenofovir and replacing protease inhibitors with efavirenz
in HIV-infected children. Antivir Ther. 2005;10(8):917-924. Available at http://www.ncbi.nlm.nih.gov/pubmed/16430197.

10. Carter RJ, Wiener J, Abrams EJ, et al. Dyslipidemia among perinatally HIV-infected children enrolled in the PACTS-HOPE cohort, 1999-2004: a longitudinal
analysis. J Acquir Immune Defic Syndr. Apr 1 2006;41(4):453-460. Available at http://www.ncbi.nlm.nih.gov/pubmed/16652053.

11. Tassiopoulos K, Williams PL, Seage GR, 3rd, et al. Association of hypercholesterolemia incidence with antiretroviral treatment, including protease inhibitors, among
perinatally HIV-infected children. J Acquir Immune Defic Syndr. Apr 15 2008;47(5):607-614. Available at http://www.ncbi.nlm.nih.gov/pubmed/18209684.

12.  Aldrovandi GM, Lindsey JC, Jacobson DL, et al. Morphologic and metabolic abnormalities in vertically HIV-infected children and youth. A/DS. Mar 27
2009;23(6):661-672. Available at http://www.ncbi.nlm.nih.gov/pubmed/19279441.

13.  Chantry CJ, Hughes MD, Alvero C, et al. Lipid and glucose alterations in HIV-infected children beginning or changing antiretroviral therapy. Pediatrics. Jul
2008;122(1):¢129-138. Available at http://www.ncbi.nlm.nih.gov/pubmed/18519448.

14. Rhoads MP, Lanigan J, Smith CJ, Lyall EG. Effect of specific ART drugs on lipid changes and the need for lipid management in children with HIV. J Acquir Immune
Defic Syndr. Aug 15 2011;57(5):404-412. Available at http://www.ncbi.nlm.nih.gov/pubmed/21499114.

15. Jacobson DL, Williams P, Tassiopoulos K, Melvin A, Hazra R, Farley J. Clinical management and follow-up of hypercholesterolemia among perinatally HIV-
infected children enrolled in the PACTG 219C study. J Acquir Immune Defic Syndr. Aug 15 2011;57(5):413-420. Available at
http://www.ncbi.nlm.nih.gov/pubmed/21602698.

16. O'Gorman CS, O'Neill MB, Conwell LS. Considering statins for cholesterol-reduction in children if lifestyle and diet changes do not improve their health: A review
of the risks and benefits. Vascular health and risk management. 2011;7:1-14. Available at http://www.ncbi.nlm.nih.gov/pubmed/21339908.

17. Hamilton-Craig I, Kostner K, Colquhoun D, Woodhouse S. Combination therapy of statin and ezetimibe for the treatment of familial hypercholesterolemia. Vascular
health and risk management. 2010;6:1023-1037. Available at http://www.ncbi.nlm.nih.gov/pubmed/21127699.

18. Estrada V, Portilla J. Dyslipidemia related to antiretroviral therapy. AIDS reviews. Jan-Mar 2011;13(1):49-56. Available at
http://www.ncbi.nlm.nih.gov/pubmed/21412389.

19. Feeney ER, Mallon PW. HIV and HAART-Associated Dyslipidemia. The open cardiovascular medicine journal. 2011;5:49-63. Available at
http://www.ncbi.nlm.nih.gov/pubmed/21643501.

20. Dube MP, Cadden JJ. Lipid metabolism in treated HIV Infection. Best practice & research. Clinical endocrinology & metabolism. Jun 2011;25(3):429-442.
Auvailable at http://www.ncbi.nlm.nih.gov/pubmed/21663837.

Guidelines for the Use of Antiretroviral Agents in Pediatric Infection K-10

Downloaded from http://aidsinfo.nih.gov/quidelines on 2/20/2013 EST.




21. Singh S, Willig JH, Mugavero MJ, et al. Comparative Effectiveness and Toxicity of Statins Among HIV-Infected Patients. Clin Infect Dis. Feb 1 2011;52(3):387-
395. Available at http://www.ncbi.nlm.nih.gov/pubmed/21189273.

22. Tomaka F, Lefebvre E, Sekar V, et al. Effects of ritonavir-boosted darunavir vs. ritonavir-boosted atazanavir on lipid and glucose parameters in HIV-negative,
healthy volunteers. HIV Med. May 2009;10(5):318-327. Available at http://www.ncbi.nlm.nih.gov/pubmed/19210693.

23. Expert Panel on Integrated Guidelines for Cardiovascular Health and Risk Reduction in Children and Adolescents. Integrated Guidelines for Cardiovascular Health
and Risk Reduction in Children and Adolescents. The Report of the Expert Panel. 2011. Available at http://www.nhlbi.nih.gov/guidelines/cvd ped/summary.htm.

24. FDA. FDA Drug Safety Communication: Interactions between certain HIV or hepatitis C drugs and cholesterol-lowering statin drugs can increase the risk of muscle
injury. 2012. Available at http://www.fda.gov/Drugs/DrugSafety/ucm293877.htm.

Guidelines for the Use of Antiretroviral Agents in Pediatric Infection K-11

Downloaded from http://aidsinfo.nih.gov/quidelines on 2/20/2013 EST.




