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MENSAGEM

“Pediatrics does not deal with miniature
men and women, with reduced doses and
the same class of disease in smaller
bodies, but...has its own independent
range and horizon.”Dr. Abraham Jacobi

(6 de Maio de 1830 — 10 de Julho de 1919)
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RESUMO

Objetivo(s): Estimar a incidéncia de anormalidatiesabdlicas lipidicas e de glicose
e sua associacdo com a exposicdo a HAART em regdesdo ou ndo inibidores
de protease (IP) em criancas verticalmente infastaelo HIV.

Projeto: Estudo de coorte longitudinal.

Métodos: Foram analisados os dados de 500 criadegaorte NISDI PLACES.
Estimou-se a incidéncia de dislipidemia (colesteaibl, HDL, LDL e TG) e
anormalidades da glicose (resisténcia a insulidaleetes). As curvas de sobrevida
de Kaplan-Meier foram utilizadas para avaliar ogenpara o desenvolvimento de
cada um dos desfechos de acordo com os difereagieseas de ARV. Um modelo de
riscos proporcionais de Cox foi utilizado para @ralos fatores de risco,
considerando o regime ARV dutilizado na linha deeba&s de acordo com o
seguimento.

Resultados: Individuos que receberam regimes cdotiEhapresentaram maior risco
de desenvolver niveis de colesterol anormais (FHR0=95% intervalo de confianca
[IC]: 1,2-7,6 , p = 0,022) ; niveis de colester®IL(HR = 2,9, IC 95%: 1,01-8,0, p
= 0,047) e triglicerideos (HR = 2,7, IC 95 % : 5,0-, p = 0,003) em comparacao
com aqueles que nao recebem ARVs.

Concluséo: As criancas e adolescentes que receha@ramsquema antirretroviral
contendo IP mostraram risco substancialmente n@aoa o desenvolvimento de
anormalidades de colesterol total, colesterol LDtigdicerideos, e baixos niveis de
colesterol HDL.

PALAVRAS-CHAVE: criancas, HIV, inibidores da protes dislipidemia, glicose



ABSTRACT

Objective(s): To estimate the incidence of lipidl @jilucose metabolic abnormalities
and their association with HAART exposure in pregeanhibitors (Pl) containing

and non-PI containing regimens in perinatally Hhfeicted children.

Design: Longitudinal cohort study.

Methods: We analyzed the data of 500 children ftloenNISDI PLACES cohort. We
estimated the incidence of dyslipidemia (TC, HDLDLL and TG) and glucose
abnormalities (Insulin resistance and diabetesplétaMeier survival curves were
used to evaluate the time to development of eattbome according to the different
ARV regimens. A Cox proportional hazards model waed to evaluate it as risk
factors, considering the ARV regimen used at basdah the former and the ARV
regimen as a time-varying covariate in the latter.

Results: Subjects receiving Pl-containing regimgmswved higher risk of developing
abnormal cholesterol levels (HR=3.0, 95% confidennterval [Cl]: 1.2-7.6;
p=0.022); LDL cholesterol levels (HR=2.9, 95% CI.01-8.0; p=0.047) and
triglycerides levels (HR=2.7, 95% CI: 1.4-5.0; p3@B) comparing to those not
receiving ARVSs.

Conclusion: Children and adolescents receiving aodftaining regimen ARV
showed substantially higher for developing abnormatal cholesterol, LDL
cholesterol and triglycerides levels, and low HDlIolesterol levels.

KEY WORDS: children, HIV, protease inhibitors, dpstlemia, glucose
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1. APRESENTACAO

Este trabalho consiste na dissertacdo de mestnditidada “Associacao da
Incidéncia de Dislipidemia e Anormalidades de G&Eocom o Tratamento
Antirretroviral em uma Coorte de Criancas Infectagalo HIV na América Latina
(NISDI/PLACES)”, apresentada ao Programa de Pésiiagio em Epidemiologia
da Universidade Federal do Rio Grande do Sul, endel@evereiro de 2014. O
trabalho é apresentado em trés partes, na ordeseque:

1. Introducéo, Revisdo da Literatura e Objetivos
2. Artigo
3. Conclusdes e Consideragdes Finais.

Documentos de apoio estdo apresentados nos anexos.
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2. INTRODUCAO

O presente trabalho é parte da analise de dadgsotiocolo NISDI PLACES, no
gual tive a oportunidade de trabalhar durante os de 2006 a 2012. Sendo o NISDI
(Iniciativa Internacional de Desenvolvimento dadSide Pesquisa do NICHD) uma
rede de pesquisas incluindo paises da América d airdo Caribe, a todos os
pesquisadores participantes era permitido apres8htets Conceptom propostas
de estudos e andlises dos dados. Assim, em 20idntduo Encontro Anual do
NISDI, tive a oportunidade de conversar com os stigadores principais dos
estudos, sobre a possibilidade de utilizar os d&ad&D| para a redacdo de um
Concept Sheegue culminou no projeto de meu mestrado e mindsedacao aqui
apresentada.

Na rotina do estudo, minha participacdo incluiuviddides no ambito da
coordenacdo: monitorar os sitios de pesquisa doS"W@dnsoércio de Sitios de
Pesquisa" e suas equipes, gerenciar documentosatimosdos locais de pesquisa,
gestao da qualidade dos dados coletados e do psogiles estudos.

O "UCS Consorcio de Sitios de Pesquisa" incluiuseguintes centros clinicos:
Servigco Municipal de Infectologia de Caxias do Sar) Caxias do Sul, Hospital
Conceigéo, em Porto Alegre, Hospital Femina dedPAlegre e Hospital de Clinicas
de Porto Alegre, em Porto Alegre. Além do "UCS Qua® de Sitios de Pesquisa”,
os estudos NISDI tiveram a participagdo de outeygros de pesquisa no Brasil —
Rio de Janeiro, Sdo Paulo, Minas Gerais, dentreo®ut, além de centros de
pesquisa em outros paises da América Latina corgentina, Peru e México.

O NISDI foi composto de dois protocolos:

12



e Protocolos Perinatal e LILAC: Estudo Prospectivo s@kacional de
Mulheres Gréavidas Infectadas pelo HIV e CriancasIngectadas e Expostas
ao HIV em Centros Clinicos em paises da Américmaat

e Protocolos Pediatrico e PLACES: Um estudo prospectd observacional
de criancas infectadas pelo HIV em centros clinicoem paises da

América Latina.

A agéncia de financiamento foi o NICHD Eunice Kennedy Shriver National
Institute of Child Health and Human DevelopmeB¢thesda, Maryland e o Centro
de Coordenacéo foi Westat, Inc. de Rockville, Mamgl.

De 2002 a 2007 os estudos eram divididos em EfReddatrico e Estudo Perinatal.
Em 2007 houve uma reformulacdo nos estudos notantie manter no Estudo
Pediatrico apenas criancas infectadas pelo HIVsthd® Pediatrico passou entdo a
se denominar PLACES, sendo composto por duas soartmorte estatica mantinha
0 acompanhamento das criancas expostas e infegbattaddlV ja recrutados no
Estudo Pediétrico (ou criancas do protocolo Palrtate vieram a se infectar) desde
2002; a coorte dinAmica passou a recrutar novasgas infectadas pelo HIV; o
acompanhamento foi concluido em 30 de novembro.2011

O PLACES foi um estudo observacional prospectivocderte cujo objetivo era
descrever as caracteristicas demograficas, clinicasoldgicas e viroldgicas de
criancas infectadas pelo HIV em Centros Clinicostigppantes em paises da
América Latina. A participacdo nesta coorte do dst(coorte dindmica) consistiu
aproximadamente em 500 criancas infectadas peloardt¥s do seu 6° aniversério, e
que adquiriram a infec¢do por HIV através de trass@io da mée para filho. O

estudo objetivou caracterizar as complicagOes talatodoenca quanto dos seus
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tratamentos. Os sujeitos foram avaliados a cadarseses durante aproximadamente
quatro anos e foram realizadas avaliacbes de orestd, morbidade, progresso da
doenca e mortalidade.

Uma ampla variedade de dados foi coletada incluihdddria médica (diagnoésticos,
internacbes, medicamentos e vacinas), exame fiswaliacdes laboratoriais
(incluindo hematologia, citometria de fluxo e epsaibioquimicos padrao),
parametros de crescimento, avaliacdo da morbidadmodalidade além das
avaliacOes virologicas. Ademais, as células mornleaves do sangue periférico e
plasma foram coletadas e armazenadas em um raposigntral para possiveis
estudos futuros. Os dados adicionais coletadosliirach: ades&do ao tratamento
antirretroviral; suplementacdo de vitaminas e naiiser testes de resisténcia
antirretroviral.

O intervalo de coleta de dados também foi padrdoizas dados foram coletados a
cada seis meses ap0s o recrutamento. Quanto aatogiedde coleta de dados, os
dados foram coletados usando Formularios de Regd#r Casos padronizados
(FRCs) e projetados especificamente para estecedDglprofissionais responsaveis
pela coleta de dados eram médicos e enfermeiroscada sitio de pesquisa
participante, os quais foram treinados pelo cedéaoordenacdo quanto ao uso e
preenchimento adequado dos FRCs. Cada sitio clipacticipante desenvolveu
métodos de controle de garantia da qualidade pgaraler as necessidades de seu
sitio. Estes planos de garantia da qualidade foaprovados pelo Centro
Coordenador e pelo patrocinador. Além disso, oroede coordenacao realizou
visitas anuais de monitoramento de sitios. Nestsitay, 0 monitor de pesquisa

clinica do centro de coordenacédo selecionava uneraiohe participantes de forma
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aleatéria e os FRCs eram revisados de acordo conocamentacdo fonte
(prontuarios, relatérios de laboratorio, etc.).dénno centro de coordenacado, onde a
entrada de dados eletronicos ocorreu, houve vagiies visuais e automatizadas dos
dados das FRCs; verificagcdes visuais incluiam &sdevdas FRCs quanto a erros
(por exemplo, perguntas deixadas em branco), eficagmies automatizadas
incluindo checagens de logica para garantir a dadé dos dados. Relatérios
mensais foram produzidos para verificar se havidosladiscrepantes e para
acompanhar os numeros de recrutamentos. Os da@os foongelados” a cada seis
meses e analisados para identificacdo de inconsiat através da analise de
relatorios, incluindo as estatisticas descritivagakulagdes cruzadas. (NICHD
Clinical Studies, NISDI, 2013)

Os estudos NISDI foram aprovados pela ComissdooNakide Etica em Pesquisa
(CONEP) e pelo CEP/UCS (Comité de Etica da Unidadé de Caxias do Sul)
(Anexo a).

Esta dissertacéo, reiterando, trata-se de umasardds dados da coorte dinamica do
protocolo PLACES, ou seja, pacientes da segunda ks protocolo NISDI
pediatrico (500 pacientes).

CONCEPT SHEET

O Concept Sheairiginal é anexo (Anexo b) e apresenta os fund&wsesn objetivos

da analise proposta. A proposta recebeu uma nomeagd codigo Ped23.
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3. REVISAO DE LITERATURA

3.1 Aspectos Gerais da Epidemiologia da Epidemia ddlV

De acordo com @JNAIDS 2013 Global Repgrhavia, em 2012, no mundo, 35,3
milhdes de pessoas infectadas pelo HIV. O relat@pi@sentou uma taxa anual de
2,3 milhdes de novas infec¢des, mostrando uma digén de 33% no numero
dessas infec¢coes em comparacao com 2001 quandgisteau 3,4 milhdes de novas
infeccdes. O numero de mortes por AIDS tambémessatdeclinio, com 1,6 milhdes
de mortes por AIDS em 2012, contra 2,3 milhdes &®52Dos 35,3 milhdes de
pessoas vivendo com HIV, 1,5 milhdes séo individie#\mérica Latina(UNAIDS,
2013).

Segundo o Boletim Epidemiolégico publicado em 20d@,Ministério da Saude,
estima-se que aproximadamente 718 mil individuesmai com o HIV/AIDS no
Brasil, 0 que representa uma prevaléncia de 0,4%opalacdo em geral, dos quais
em torno de 80% (574 mil) ndo tem conhecimento do status soroldgico
(DDAHV, 2013).

De acordo com a Politica Brasileira de Enfrentamelat AIDS de 2012, publicacédo
oficial do Departamento de DST, Aids e Hepatitealdique apresenta os principais
resultados e progressos no periodo de 2002 a 20t8sposta programatica ao
HIV/AIDS e outras DSTs necessita focar em subgrypmsulacionais em situagéo
de maior vulnerabilidade. O nimero de mulherestasiiihfectadas pelo HIV no
Brasil fica entre 160.000 a 190.000(DDAHV, 2012a).

No ano de 2012, foram notificados 39.185 casos XSMo Brasil. Este nimero

vem se mantendo estavel nos ultimos 5 anos, deraodst a tendéncia de
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estabilizacdo da taxa de incidéncia de AIDS; emhbegraltas taxas de incidéncia na
regido Sul e a presenca de diferencas entre a®esedb pais. A taxa de deteccéo
nacional foi de 20,2 casos para cada 100.000 métaa Figura 1 apresenta a

variacdo da taxa de deteccdo desde 2003 nas difenergides do pais. (DDAHV,

2013).
400
E 35,0
= 30,0
525,0
‘; 20,0 4
o 15,0
B 100 — —_—
% 5,0
: 0,0
- 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012
E Ano de diagnédstico
l—
R rasil Norte =MNordeste Sudeste ==Sul Centro-Oeste

Figura 1. Taxa de deteccéo de AIDS por regido de residéncia e ano de diagndstico no
Brasil de 2003 a 2012.

Fonte: Boletim Epidemiolégico HIV/AIDS, 2013.

A epidemia vem se disseminando dos grandes cefdnae encontramos as mais
altas proporcdes de pessoas com AIDS em situacesraveis) para municipios de
médio e pequeno porte. Ao mesmo tempo, 0 cresaimgetal das taxas de
incidéncia em mulheres estad diminuindo. As regiSes e Sudeste permanecem
apresentando os niveis mais altos de incidénciAlD& em mulheres. (DDAHV,

2012a). Com relacédo a infeccéo pelo HIV em gestamti® 2010, no ultimo estudo
sentinela em parturientes, observou-se uma presialée HIV de 0,38%, que

corresponde a um total estimado de 10.303 gest&htégositivas para esse ano

(DDAHV, 2012b, 2013).
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Aplicando essa prevaléncia ao numero estimado starges em 2012, obtém-se um
total de 12.177 gestantes HIV positivas. Comparandado estimado com o numero
de casos notificados em 2012 (7.097 gestantes HiMtiyo), estima-se que a
vigilancia de HIV em gestantes alcancou 58,3% daso€ esperados (DDAHV,
2013). Ainda, segundo os ultimos estudos sentieaiaparturientes no Brasil, a
prevaléncia de infeccao pelo HIV em parturientes coenos de 24 anos apresentou
aumento de 0,26% em 2006 para 0,31% em 2010 (DDARZDI2b). A taxa de
deteccdo de casos de HIV em gestantes no Brasti0d correspondeu a 2,4 casos
por 1.000 nascidos vivos. A Unica regido com uma the deteccao superior a media
nacional foi a Regido Sul, com 5,8 casos por 1m#d¥ridos vivos. No periodo de
2003 a 2012, observa-se no Brasil um aumento @¥@6a taxa de deteccao de HIV
em gestantes (DDAHYV, 2013).

O comprometimento do Governo Brasileiro e do Méarist da Saude no combate a
epidemia do HIV e AIDS no pais é historico. Comdi¢gado noUNAIDS 2013
Global Report das 14.810 gestantes, na América Latina, que beeam
antirretrovirais para prevencao da transmissao de para filho em 2012, 7.641

eram brasileiras (UNAIDS, 2013).

3.2 Infeccéo pelo HIV em Criancas

De acordo com ®NAIDS 2012 Global Repou registro de novas infeccbes pelo
HIV em criancas decaiu em 43% de 2003 a 2011. [ #éaporcentagem de novas
infeccdes pelo HIV em criancas decaiu em 24% nos de 2011 e 2012, esta queda
€ igual a porcentagem de declinio dentre os ano2008 a 2011. O progresso

realizado dentre os anos de 2009 a 2011 em prevelacransmissdo de méae para
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filho, foi responséavel por dois ter¢cos da quedardectcdes pelo HIV neste periodo.
A profilaxia com antirretrovirais durante a gestagéduziu o risco de transmissao
do HIV para menos de 5%. A América Latina apreseatonesma porcentagem de
gueda de novas infecc¢des pelo HIV em criancgas, @IRAIDS, 2012).

Em dezembro de 2012, mais de 900.000 gestanteaddveom HIV no mundo,
receberam profilaxia ou tratamento com antirreteosi Os programas de cobertura
de antirretrovirais para prevencao da transmisséiical (excluindo o regime menos
efetivo de dose unitaria de nevirapina) aumentatard7% (51-64%) em 2011 para
63% (57-70%) em 2012 (UNAIDS, 2013).WUNAIDS 2013 Global Repotambém
apresenta como 21 a porcentagem de bebés nas@dwosileres infectadas pelo
HIV realizando teste viroldgico para HIV nos dorgneiros meses de vida no Brasil
(UNAIDS, 2013). Como resultado das acdes de pg@@mmundialmente, o nimero
anual de novas infeccbes pelo HIV em criancas efh? 20a 260.000 (230.000 —
320.000) em paises de baixa e média renda, 35%asnde@ que em 2009. De 2001
para 2012, ocorreu um declinio de 52% em novasgdfes pelo HIV em criancas. A
expansao ao acesso aos servicos de prevencacs@iss#o vertical preveniu mais
de 670.000 criancas de adquirirem HIV entre os ae2009 a 2012 (UNAIDS,
2013). A figura abaixo apresenta o namero de nowteccdes pelo HIV entre
criancas de paises de baixa e média renda, napete®2001 a 2012, além da meta
de reduzir em pelo menos 90% o numero de novasciés entre criancas até 2015

(utilizando o ano de 2009 como base). (UNAIDS, 3013
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Figura 2: Nimero de novas infec¢des pelo HIV entre criangas em paises de baixa e média
renda, 2001 — 2012 e a meta para 2015.

Fonte:UNAIDS 2013 Global Report

No Brasil, a taxa de deteccdo de casos de AIDS enoras de cinco anos, indicador
utilizado pelo Ministério da Saude para monitoraramsmissao vertical do HIV, foi
de 3,4/100.000 habitantes em 2012, o que corregpanoma reducao de 35,8% em
relacao a 2003. Na faixa de 5 a 9 anos, a tax@ef0i,7/100.000 (71% de redugao em
relacdo a 2003) (DDAHV, 2013). A Figura 3 apresemtmcidéncia de AIDS em
menores de 5 anos de idade no Brasil de 2003 a 2012
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Figura 3: Taxa de deteccdo de AIDS em menores de 5 anos por regido de residéncia e ano
de diagnostico.
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Fonte: Boletim Epidemiolégico HIV/AIDS, 2013

No mundo, infelizmente, as criangcas que vivem cdw ¢bntinuam a experimentar

falhas persistentes de tratamento. Em 2012, 64t0@&dcas com menos de 15 anos
de idade receberam tratamento com antirretrovifaisobertura de tratamento do
HIV para as criancas (34%, 31-39%) permaneceu emad®eem comparacao a
cobertura para tratamento em adultos (65%, 61-##62012. Embora o niumero de
criancas recebendo terapia antirretroviral em 2@bha aumentado em 14% em
comparacao ao ano de 2011, o ritmo de ampliacasutmstancialmente mais lento

do que para adultos (um aumento de 21%) (UNAID$3R0

3.3 Terapia Antirretroviral em Criancas

Os principais objetivos da terapia antirretrovieah criancas, comuns a diferentes
diretrizes em diversos paises sao:

e Reduzir a morbimortalidade e melhorar a qualidadevdia de criancas
infectadas;

e Assegurar crescimento e desenvolvimento adequados;

e Preservar, melhorar ou reconstituir o funcionameiat@istema imunoldgico,
reduzindo a ocorréncia de infec¢bes oportunistas;

e Proporcionar supressdo maxima e prolongada dacaeglh do HIV,
reduzindo o risco de resisténcia aos antirretraviraliada a menor
toxicidade.

Além destes objetivos, as recomendacdes brasileiddisem assegurar o menor
impacto possivel sobre o bem-estar e a qualidadéldedo paciente, com a escolha

de esquemas potentes, com atividade farmacologicdnecida em criancas e
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adolescentes, boa palatabilidade, boa toleranganeenor toxicidade possivel. E
também recomendado o monitoramento da terapia,véatrade avaliacoes
laboratoriais (como carga viral, contagem de linésT CD4+, hemograma, exames
de funcdo hepdtica e renal, exames bioquimicos;Xade torax e analise de
sedimento urinario) para identificacdo de intolerantoxicidade/eventos adversos e
falha terapéutica ndo contornaveis (MS, 2009).

As recomendacdes de terapia antirretroviral ermcaga variam de acordo com o
pais, porém o tratamento antirretroviral vigenteapaiancas pode incluir as cinco
classes de medicamentos antirretrovirais: ITRNibidior da Transcriptase Reversa
Anéalogo de Nucleosideo/Nucleotideo; ITRNN — Inibida Transcriptase Reversa
N&o-Analogo de Nucleosideo; IP - Inibidor da Pre¢edF - Inibidor de Fuséao e Il -
Inibidor da Integrase (Rakhmanina & Phelps, 201igawo, 2011; Reis, 2011).

A combinacdo de TARV, também definida como HAARHighly Active
Antiretroviral Treatmernt que consiste em dois Inibidores da TranscripReeersa
Anéalogos de Nucleosideos (ITRN) e um Inibidor dat€ase (IP) ou um Inibidor da
Transcriptase Reversa Nao-Analogo de Nucleosid@®NN), tem trazido um
profundo efeito benéfico na sobrevida e na quadiddel vida de criancas infectadas
verticalmente pelo HIV (Rakhmanina & Phelps, 20KIm, 2009). Regimes
baseados em IP ou ITRNN combinado com uma seleg@wid ITRN sdo regimes
considerados de primeira linha e seguem as recaneées da Organizacdo Mundial
da Saude (OMS)JS-National Institute of HealtfNIH) e PENTA (Vigano, 2011).
Dentre os 37 antirretrovirais aprovados petmd and Drug Administratio(FDA),

o Departamento Americano equivalente a ANVISA, pastamento de adultos e
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adolescentes infectados pelo HIV nos Estados Uniisao aprovados para uso na
populacao pediatrica (FDA, 2014).

No Brasil, a politica de acesso universal a teragidirretroviral abrange o
desenvolvimento e a disponibilizacdo gratuita deosanedicamentos para todas as
idades, a partir da melhor evidéncia cientificalipada. Em 2009, o Ministério da
Saude Brasileiro publicou as ja citadas Recomeragapara terapia antirretroviral
em criancas e adolescentes infectados pelo HI\imab as diretrizes para terapia
antirretroviral inicial e como lidar com a respostéalha terapéutica, considerando
os medicamentos disponiveis (MS, 2009). Esta pagdic foi suplementada duas
vezes, primeiramente o suplemento | que incluitnfasmacdes sobre Imunizacgdes,
Diagnostico da Infeccdo pelo HIV, Gerenciamento toeicidade a terapia
antirretroviral e Diretrizes para o tratamento ddetculose (MS, 2010), e o
suplemento Il que apresenta: Objetivos da teratieretroviral, Recomendacdes de
manejo da falha terapéutica e Critérios de indizal# Inibidores da Protease para
criancas e adolescentes (MS, 2011). Juntas, adbdisggdes compdem as diretrizes
de tratamento para infeccdo pelo HIV em criancasl@escentes no Brasil e, de
acordo com elas, as diretrizes para HAART no Brasijuem o mesmo padréao de
combinacéao terapéutica que os Estados Unidos. iegueferencial € 2 ITRN + 1
ITRNN (NVP para criancas < 3 anos; EFZ para criang&8 anos) e o regime
alternativo trata-se de 2 ITRN + 1PIl/r (o IP prefaial € LPV/r e o alternativo é
FPV/r para criangas 6 anos)(MS, 2009). Como descrito por Rakhmanirizh&lps
(2012) mesmo com a disponibilizacdo de formulagietiatricas de medicamentos
ARV, sérios desafios para uma TARV pediatrica efite permanecem entre paises

e continentes. Dentre os desafios observam-seeitzarrespecificas para a aderéncia
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como palatabilidade e altos volumes de doses dasifacdes liquidas; a capacidade
da crianca em engolir a pilula; a dispensabilid#ae preparacdes de antirretrovirais
pediatricos; a biodisponibilidade dos componenitedyilidades de modificacdo do
comportamento dos pais e da crianc¢a; a “aberturastdtus sorologico para HIV;
manuseio e entrega de TARV pediatrico para os doms, e, com maior
importancia, a experiéncia do cuidador e a suacidgpde de administrar ARV para
pacientes mais jovens e de servir como base panaarajamento e apoio a criangas
mais velhas (Rakhmanina& Phelps, 2012). Neste gtmtem pacientes em uso de
formulacdes solidas, uma menor quantidade de comgwos existente no regime
com ITRNN em relacdo a quantidade de medicamentosregyimes com IPs,
provavelmente resulta em maior nivel de adesdo aoemes mais jovens. Em
criancas com 3 anos ou mais de idade e capazesgigireos comprimidos,
efavirenz é preferivel como terapia de primeirhdimlevido a sua posologia de uma
dose diaria, auséncia de interacdes com alimentbaixa incidéncia de efeitos
adversos em comparacdo com a nevirapina. Estasyaowvez, esta disponivel em
formulacao liquida e apresenta informacéo sobragdra para criancas com 3 anos
de idade ou menos; a nevirapina € 0o medicameng&ferivel em criancas que
exigem o uso de formulacéo liguida a menos queamga tenha sido exposta a
nevirapina durante a profilaxia de transmissaoicadrt Inibidores da protease
apresentam uma alta barreira genética para redestdavido a mutagdes virais em
comparacao aos ITRNNs e sua eficacia em reduargawiral e permitir uma 6tima
recuperacdo imunologica é amplamente demonstrdgiies medicamentos estéo
disponiveis em formulac¢des liquidas e aparentarseggiros e efetivos em relacao a

supresséo viroldgica e ao aumento da contagemnfideitos T CD4+. Em criangas
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com 6 anos ou mais, atazanavir, fosamprenavir ndsir combinados a uma baixa
dose de ritonavir, sdo considerados como IPs alieos. Estes medicamentos séo
considerados de segunda escolha devido a experidmsitada de seu uso,
complicacbes metabdlicas e/ou auséncia de fornmmlpediatrica (Rakhmanina&
Phelps, 2012).

Os beneficios da TARV incluindo inibidores da peaste sdo inquestionaveis
reduzindo a morbidade e mortalidade dentre asgasimfectadas pelo HIV. Com a
epidemia da infeccdo por HIV em criancas e adofgeseem curso no mundo, a
disponibilidade de TARV eficiente é fundamentalgpaalvar e melhorar a vida de
milhdes de criangcas em todo o mundo. Pelas estiasatia OMS, sem a intervencéo
terapéutica, aproximadamente um terco das crianfaxgadas pelo HIV morrem em
um ano de idade e aproximadamente metade morremaraté dois anos de idade
(OMS, 2010). Aléem da necessidade de disponibilizzs medicamentos
antirretrovirais para terapia em criancas, outrpee® importante tem sido
amplamente discutido: Quando iniciar a TARV emngas? Estudos confirmaram
gue mesmo que o nivel de replicacdo viral em casngfectadas verticalmente é
bem alto, o inicio precoce de HAART pode resultarsipressao viral sustentada e
normalizacdo das respostas imunoldgicas contrgeatds ndo-HIV. Estudos tém
demonstrado que a progressédo da doenca ocorre rapitamente nos primeiros
meses de vida, conduzindo frequentemente a moeemado que o inicio da
HAART € a abordagem possivel para evitar a progcesapida da doencAlém
disso, mais de 80% das criancas infectadas toreaebegiveis para iniciar terapia
antirretroviral antes dos 6 meses de idade (Pettg22@10).Estudos observacionais

nos Estados Unidos e na Europa sugerem que o id&ciBAART antes de seis
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meses de idade, reduz a ocorréncia de doenca dgeavmicio precoce (Westat/
NICHD). Pesquisas demonstraram que o0 inicio imediato da RIAAeduz
significativamente a mortalidade e morbidade enangas infectadas pelo HIV,
sendo que a OMS reviu as suas orientacées parmeedar iniciacdo da HAART
em todas as criancas infectadas pelo HIV menore®deanos (Heidari, 2012). De
fato, o tratamento precoce em criancas modificaurgcc natural da infeccédo por
controlar a replicacdo do HIV e reduzir a cargalvpara niveis abaixo do limiar
necessario para o surgimento da resposta imunecp&t®/, mas ndao impede a
criacdo de um reservatorio de células infectadsties de forma que impede a
erradicacao do virus (Penazzato, 2010).

Critérios para o inicio da HAART em criancas inéefes pelo HIV tém variado ao
longo do tempo e entre paises e centros (Penazz@id)) e, apesar de um
importante sucesso ter sido alcancado no desenwaNo das orientacdes de
dosagem pediatrica ARV, os dados sobre as mudamgadesenvolvimento da
farmacocinética e farmacodindmica dos antirreteawirainda séo limitadas em
criancas (Rakhmanina & Phelps, 2012Além disso, 0 crescimento e
desenvolvimento do paciente pediatrico podem agggaificativamente a absorcao e
distribuicdo do medicamento e pela funcdo renalturaa desenvolvimento da
atividade de enzimas hepaticas (particularment€ittecromo P450 envolvidas no
metabolismo de véarios ARVS) e as diferencas nargsolevam a variacées na
disponibilidade sistémica de ARVs entre as criariPamazzato, 2010). Penazzato et
al (2010), discute os potenciais problemas com aarmento de criancas
assintomaticas. As taxas de falha viroldgica reyuas parecem ser maiores com o

inicio de terapia precoce ao inveés de uma teragstepor. Em estudos sobre o efeito
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da terapia precoce, a proporcao de criangas coamsniivais abaixo da quantificacao
apos 12-24 meses de terapia € menor do que o aldseewn criancas mais velhas e
adultos, variando de 18% a 62%. Um dos maioreslgmas € o fato jA bem
estabelecido de que a supresséo viral incompleta j[gvar ao desenvolvimento de
resisténcia terapéutica e comprometer as opcoesat@@nento futuras (Penazzato,
2010). A supresséo virolégica, no entanto, podearlanais tempo em criancas
pequenas, dada a sua maior carga viral no momentoiclo da terapia do que em
criancas mais velhas ou adultos. Outro ponto adseutido € a ma previsdao do
marcador de laboratério da progressdo da doencaua aitilizacdo como critério
para o inicio da HAART (Penazzato, 2010). Vigan@le2011) enfatiza o uso da
contagem de células T CD4+ mais do que a percentagecélulas T CD4+ para a
decisdo do momento do inicio da terapia em criamfastadas pelo HIV-1 (Vigano,
2011). Sendo assim, uma vez que as criangas eatratratamento, a monitorizacao
clinica e laboratorial deve ser realizada a cadan®eses da mesma forma que antes
de iniciar o tratamento, com o0s acréscimos imptetade monitoramento da adeséao,
toxicidade de drogas e interacbes (Penazzato, 20l0)Brasil, as criancas séo
acompanhadas mensalmente até completar 6 mesesadie seguido de visitas a
cada 2 meses (DDAH, 2009).

Apesar dos desafios da terapia antiretroviral @éancas e a discussdo em torno do
momento ideal para seu inicio, seus beneficiograf@stionaveis e vém atingindo
0S objetivos principais ja descritos. Porém, osefieilos em longo prazo estdo
associados a alteracbes metabodlicas como dislipgennesisténcia a insulina,

intolerancia a glicose, etc (Barlow-Mosha, 2013jral/andi, 2009).
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3.4 Dislipidemia, TARV e Infeccéo pelo HIV em criagas.

A dislipidemia caracteriza-se por niveis elevados cblesterol total (CT),
lipoproteina de baixa densidade (LDL) e triglicedd no plasma (TG), e niveis mais
baixos de colesterol de lipoproteina de alta dewl€dHDL) (Strehlau, 2012). A
literatura apresenta termos diferentes para descamormalidades lipidicas, como
dislipidemia, hiperlipidemia, hipercolesterolentigpertrigliceridemia, dentre outros,
todos eles relacionados a valores anormais solpnetabolismo lipidico. O perfil
lipidico para a faixa etaria entre 2 e 19 anos s@gu a V Diretriz Brasileira de
Dislipidemias e Prevencdo da Aterosclerose, aptasesmo valores referenciais
elevados: C¥170mg/dL, LDL-G130mg/dL, TG130mg/dL e HDL-C valores
desejados45mg/dL (SBC, 2013).

Com estabelecimento do uso de HAART, a morbidadecimmada a infeccbes
oportunistas diminuiu muito (Hazra, 2010), comautesio, enfrentamos um cenario
diferente, onde o foco € a morbidade relacionada ootratamento, tais como o
desenvolvimento de anormalidades metabdlicas (Ha2€40; Bitnun, 2003;
McComsey, 2004; Beregszaszi, 2005; Contri, 2011).

Estudos tém relatado a associacdo entre a infepelm HIV e ARV com a
ocorréncia de anormalidades lipidicas. No entardnfinua sendo dificil identificar
qual a proporcéo destas anormalidades é causaaanpstcdo pelo HIV ou € um
resultado da toxicidade do tratamento ja que apigrantirretroviral por si sé
também tem associacdo com alteracbes metabdlicalsinoo dislipidemias
(Tassipoulos, 2008; Dubé, 2012; Strehlau, 2012;).infeccdo pelo HIV esta
associada a um perfil lipidico pro-aterogénico, matsos aspectos podem contribuir

como raca, sexo, idade, bem como o desenvolvimautertal (Aldrovandi, 2009;
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Dubé, 2012; Palchetti, 2013Por conseguinte, a dislipidemia em pacientes
infectados pelo HIV pode resultar de uma combinagéocausas, incluindo a
infeccao viral, a terapia antirretroviral e os fatbgenéticos (Battistini, 2010).

Devido a precocidade e grande exposicdo ao meditamespecialmente em
infeccdes adquiridas por transmissao vertical rasgcas apresentam maiores riscos
de desenvolver efeitos adversos da terapia antwviedl (Palchetti, 2013) havendo
uma preocupacao especial, uma vez que estdo eg@o$RV durante os periodos
criticos de seu desenvolvimento e provavelmente @dfrentar a perspectiva de
tratamento ao longo da vida (Aldrovandi, 2009; Breki, 2012; Heidari, 2012;
Strehlau, 2012 ) .Tassiopoulos et al (2008), ifleatam que criangcas menores de 6
anos de idade tiveram taxas mais elevadas de blpsterolemia (4,2 casos por 100
pessoas-ano) do que as criancas com 13 anos ouwlenaade (2,3 casos por 100
pessoas-ano) sendo as taxas também superiores iantasr em uso de IPs
(Tassiopoulos, 2008). Regimes contendo inibidoeeprdtease (IPs), em particular
0s regimes incluindo ritonavir, tém sido fortemembglicados como uma causa de
dislipidemias (Rhoads, 2011) e o aumento da preeaéde hiperlipidemias em
pacientes infectados pelo HIV, e em uso de IPs,drtona questdo do aumento do
risco de doencas cardiovasculares (Cheseaux, 200&as classes de medicamentos
antirretrovirais tém também sido associadas conwim@ibidores da transcriptase
reversa analogos a nucleosideos (ITRN) (Contri,12@trehlau, 2012; Palchetti,
2013; Battistini, 2010; Farley, 2005; Reis, 2019¢cundario para a propria infeccao
pelo HIV, o mecanismo responsavel pela associagdie @s IPs e 0s niveis
anormais de lipidios permanece incerto, algumadtésges incluem o seu potencial

para aumentar a sintese de lipidios por enzimagdigdmlo ou por inibicdo de
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proteinas envolvidas no metabolismo lipidico e ifarehciacdo dos adipdcitos
(Tassiopoulos, 2008).

As prevaléncias de dislipidemias identificadas wmigersos estudos publicados
apresentam grande variacdo. De 20-50% das criamigasadas pelo HIV tratadas
com terapia antirretroviral altamente ativa quelunibidores de protease, tém
demonstrado desenvolver anormalidades lipidicags otanumente o aumento dos
niveis de colesterol total e LDL (McCrindle, 200D)islipidemias foram descritas
em 50-70% das criancas que receberam a ART (Sire204.2).

Um recente estudo em criancas tailandesas identiffrevaléncias de 75% de
hipertrigliceridemia, 46,4% de hipercolesterolen38,3% de LDL elevado e 78,6%
de HDL diminuido, estas criancas estavam em re¢i®ART baseado em LPV/r
(Dejkhamron, 2013). Beregszaszi et al (2005), ifleati o uso de IPs como preditor
independente para o desenvolvimento de disturbeiabnlicos (Beregszaszi, 2005).
Um estudo brasileiro publicado recentemente, apteseuma prevaléncia de 70%
de dislipidemia na populacdo estudada (Palche@l3p similar ao estudo de
Battistini et al (2010), o qual encontrou uma pléneia de 60% de dislipidemia em
criancas e adolescentes com AIDS (Battistini, 20N)) estudo de Santos et al
(2006), no qual 62,5% dos pacientes desenvolverperdolesterolemia sendo que a
maioria apresentava valores normais no momento edoutamento no estudo
(Santos, 2006). Devido ao fato de que o sobrepeas anormalidades lipidicas
associadas em criancas tem demonstrado persigtiraavida adulta, o risco
cardiovascular aumentado pode ocasionar uma emd@m@matura de doencas
cardiovasculares (McCrindle, 200Por isso, em se tratando de criancas infectadas

pelo HIV, o risco futuro de consequéncias cardiovkses prejudiciais pode ser
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aumentado (Brewinski, 2010; Sztam, 2011; Heidabil2). Um estudo de coorte
retrospectiva em adultos mostrou que o aumentasoo de infarto do miocardio e
acidente cerebrovascular, pode estar relacionagooctempo de duracdo da terapia,
sendo que o risco dobra em 5 anos (Bozzette, 2@G&im, o risco de doenca
cardiovascular pode também ser aumentado em csianoga dislipidemias (Sztam,
2011). Mesmo acreditando-se que a aterosclerosantduia infancia tenha uma
origem multifatorial (Lamb, 2011), as preocupacé@s intensificadas pelo acumulo
de evidéncia de importantes parametros na infanoidpngo prazo de aterosclerose
em adultos e do aumento do reconhecimento do plpe&xposicdo precoce em
moldar o desenvolvimento desses mecanismos metaboMas estudos em criangas
e bebés sdo limitados e geralmente ndo ha segrpemgpectivo de criancas ou
comparacoes de regimes diferentes (Strehlau, 281t disso, ndo existem valores
de referéncia universalmente padronizados parseotmagoes de lipidios na infancia
que possam predizer doenca cardiovascular na faskaalLamb, 2011). H4 a
necessidade de estudos de incidéncia das disligderpara avaliacdo de
causalidade.

O tratamento recomendado para dislipidemias inoloialmente mudancas na dieta
e aumento de atividade fisica (Daniels, 2008; Jsmob2011). Ha dificuldade em se
estabelecer uma diretriz baseada em idades espscfjara se implementar um
tratamento farmacolégico em criancas com dislipide(®aniels, 2008) contudo,
adultos infectados pelo HIV tem se beneficiado do de medicamentos da classe

das estatinas (Jacobson, 2011).
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3.5 Anormalidades de glicose, TARV e Infeccéo peldlV em criancas.

Como ja descrito, os beneficios em longo prazo A®RW estdo associados a
complicacbes metabdlicas, sendo que alteracbe®madstase da glicose tém sido
reportadas em pacientes infectados pelo HIV (Br&@@5; Barlow-Mosha, 2013).
Alteracbes metabdlicas sdo de grande preocupagdecianente em criancas
infectadas pelo HIV ja que a TARV ¢ introduzidasen inicio de vida (Aldrovandi,
2009; Reis, 2011).

Estas alteracbes sé@o provavelmente resultado delexes interacbes entre a
infeccdo pelo HIV, medicamentos antirretroviraipeesficos, raca, sexo e idade,
bem como a genética e fatores de estilo de viddrgséandi, 2009). Uma das
maiores dificuldades em estudar a sindrome metab@imn criancas é a falta de
definicbes padronizadas para a sindrome, a qualvan\or exemplo, resisténcia a
insulina e anormalidades lipidicas; as quais asncas podem desenvolver
fisiologicamente durante a puberdade de acordo aoitiade e o sexo (Nelson,
2010). Uma variedade de desordens no metabolisngiaese tem sido associada
com a infeccdo pelo HIV e TARYV, incluindo intolecda a glicose, glicemia em
jejum alterada e diabetes tipo 2. Segundbdneerican Heart Associatiode 20 a
50% das criancas em uso de inibidores da proteasendolvem anormalidades
metabolicas. (McCrindle, 2007). Glicemia de jejulterada, bem como tolerancia a
glicose diminuida representam estados intermediade regulacdo da glicose
anormal que existe entre a homeostase da glicosghe diabetes (Nathan 2007).
Ao contrario do observado em adultos, os disturdmsiomeostase de glicose sao
relativamente incomuns em criancas infectadas pki6 (Bitnun, 2005; Rosso,

2007; Barlow-Mosha, 2013), porém, alteracdes na®iside insulina tém sido
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reportadas e a exposicdo prolongada a altos ndeeimsulina podem aumentar o
risco de diabetes tipo 2 (Barlow-Mosha, 2013).

A insulina desempenha um papel vital no metabolidaglicose do corpo inteiro e
da homeostase energética. A utilizacdo adequadimmmacdo da glicose depende
principalmente de dois fatores: a liberagcdo nordwlinsulina do péancreas e da
sensibilidade do tecido normal a insulina, o quenenta significativamente a
absorcédo de glicose e suprime a producdo hepatigliabse (Nelson, 2010). De
acordo com d\ational Diabetes Information Clearinghou¢sDIC) dos Estados
Unidos, a resisténcia a insulina é a condicéo @ @eorpo produz insulina, porém
nao a usa efetivamente. Quando uma pessoa terténegsa insulina, os niveis de
glicose aumentam no sangue ao invés de ser abaopeldhs células, levando a
diabetes tipo 2 ou pré-diabetes.

A resisténcia a insulina se desenvolve devido a goraplexa interacdo entre
predisposicdo genética e fatores exdgenos, comeeta d o estilo de vida, o
resultado final é uma diminuicdo da acdo da inauliMetabolismo lipidico
desordenado e adipocitocinas também podem contripaia a patogénese da
resisténcia a insulina. As tentativas de estimaresialéncia de resisténcia a insulina
na populacdo pediatrica, infectadas ou ndo pelo, Hdvam recentemente feitas
usando HOMA-IR (calculo usando valores de glicosesalina em jejum) (Nelson,
2010), porém diferentes métodos de medida saaadidis dificultando a comparacéo
entre os diversos estudos.

A patogénese da resisténcia a insulina em pacienfexsados pelo HIV, incluindo
criancas, € desconhecida, mas € considerada cortidataral. A relacdo com a

HAART é suportada pela reversédo da resisténciauiia em estudos de troca de
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medicamentos e pela inducdo da mesma apos a attegacs em curto prazo de
medicamentos componentes da HAART em voluntariosnais. Resisténcia a
insulina também tem sido atribuida a prépria inecgelo HIV, mas, mais
provavelmente a utilizacdo de HAART especialmenitgidores da protease e ITRN
(Rosso, 2007; Geffner, 2011; Gutierrez, 2012; Bak012).

Seguindo o perfil lipidico, os regimes antirretrais contendo inibidores da protease
sdo os medicamentos associados as anormalidadegliadse especialmente
resisténcia a insulina na qual o Lopinavir tem si&wortado como indutor. Tem sido
demonstrado que HAART pode causar resisténcia alinas por interferir na
sinalizacdo da insulina a nivel celular ou por ueit@ indireto no metabolismo
lipidico (Dejkhamron, 2013). A inibicdo direta dsoforma 4 de insulina
transportadora de glicose (GLUT-4) € um mecanismmasio pelo qual IPs e
NRTIs agudamente alteram a disponibilidade peciééde glicose (Vigano, 2009;
Geffner, 2011).

A resisténcia a insulina aumenta o risco de dedeewpre-diabetes e diabetes tipo
2. Embora a resisténcia a insulina em si ndo cdig®etes tipo 2, muitas vezes
prepara o terreno para a doenca, colocando umaetanda sobre as células beta
produtoras de insulina. Na pré-diabetes, as céloéda ja ndo podem produzir
insulina suficiente para superar a resisténciaaliima, fazendo com que os niveis de
glicose no sangue subam acima do nivel normal. Uemagque uma pessoa tenha
pré-diabetes, perda continua da funcdo das céh#ss normalmente leva ao
desenvolvimento de diabetes tipo 2. (NDIC)

A anormalidade da homesostase da glicose em csanfectadas pelo HIV vem

sendo estudada, sobretudo por estudos transvddgaisaneira geral, a maioria das
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publicacbes pediatricas tem falhado em demonsinarassociacao entre o uso de IP
e disturbios da homeostase da glicose (Vigano,)20@9estudo Beregszaszi (2005),
nenhuma das 130 criancas infectadas pelo HIV taletes sendo que apenas uma
das criancas apresentou intolerancia a glicoseo ¥studo de Bitnun (2005),
apresentou resultados que sugerem que o uso dgon@d da protease em criancas,
leva ao desenvolvimento de resisténcia a insulimdoderancia a glicose e ao risco
de desenvolvimento de diabetes tipo 2. Rosso (2@@Tpbem encontrou correlacao
entre resisténcia a insulina e a duracdo do tratementirretroviral corroborando
com o estudo de Beregszaszi (2005), que demongti®w namero de criangas com
resisténcia a insulina dobrou apds dois anos dairmegto, confirmando que a
reducdo na sensibilidade a insulina se desenveobgrgssivamente com o aumento
da idade e puberdade. A puberdade, por sua vemsderada um periodo critico
para o desenvolvimento de resisténcia a insultngup a transicdo para um estado
com menor sensibilidade a insulina ocorre mediagla pnenos em parte pelas
mudancas hormonais (Rosso, 2007).

Os diversos estudos publicados apresentam preladéde resisténcia a insulina
com grandes variacbes dependendo do método de duediitizado. O estudo de
Dejkhamron (2013) apresentou uma prevaléncia d#%¢2pmparavel ao reportado
pelos estudos de Reis et al (2011) e Rosso (2QE7apresentaram uma variacao de
15,2 a 60,4%. Porém, ao usar o metodo HOMA-IR, evgléncia diminuiu para
17,9% (Dejkhamron, 2013). Reis et al (2011), ideatit uma prevaléncia de 16,7%
em criancas em HAART por uma média de 8,6 anososgud 56% destas estavam
em regime incluindo inibidores da protease. Esseltado se assemelha aos 15,2%

reportados por Geffner et al (2011), também emncas em tratamento com
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inibidores da protease. Um estudo observacionalcés encontrou resisténcia a
insulina em 13,2% das criancas em HAART (Beregsz&¥05). No caso de
diabetes, um estudo em adultos infectados pelodiésentou uma prevaléncia de
diabetes nos pacientes em HAART de 14% e incidéeid,7 por 100 pessoas-ano
(Brown, 2005).

Com o tempo, os niveis elevados de glicose no gapgdem danificar nervos e
vasos sanguineos, levando a potenciais complicacées® doencas cardiacas,
derrame, cegueira, insuficiéncia renal e amputadéaemembros inferiores (NDIC).
Neste contexto, a identificacdo precoce e o maegaalteracdes no metabolismo da
glicose sdo aspectos importantes para a manuteamaongo prazo da saude de

criancas infectadas pelo HIV.
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4. OBJETIVOS

1. Objetivos

Objetivo Geral
Determinar a incidéncia de anormalidades lipidieasle glicose em
criangas infectadas pelo HIV e em uso de HAART & ®lacdo com a

terapia antirretroviral incluindo inibidores da fwase.

Objetivos Especificos

e Determinar a prevaléncia de dislipidemia (hipersi@mlemia,
hipertrigliceridemia, HDL e LDL anormais) e alted®s da glicose
(resisténcia a insulina, glicemia de jejum alteratiabetes), examinando
os resultados de amostras de jejumbaséline

e Determinar a incidéncia da dislipidemia e anornaales da glicose
(examinando os resultados de amostras de jejum)bam® em todas as
medidas disponiveis entre os individuos ndo-pretede

e Examinar a associacdo do regime antirretrovirgde@slmente aqueles
gue contém IPs, com a incidéncia de dislipidemianermalidades de

glicose.
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6. ARTIGO

Associacdo da Incidéncia de Dislipidemia e Anordades de Glicose com o
Tratamento Antirretroviral em uma Coorte de Criand¢afectadas pelo HIV na
América Latina (NISDI/PLACES)

Association of Dyslipidemia Incidence and Glucoséndkmalities with
Antiretroviral Treatment in a Cohort of HIV-infeckeLatin American Children
(NISDI/PLACES)

Machline Paim Paganella, Mestranda em Epidemiologipela UFRGS;
UNIVERSIDADE FEDERAL DO RIO GRANDE DO SUL (UFRGS)
A ser enviado ao AIDS Journal.

Breve descricéo:

O artigo estima a incidéncia de dislipidemias erawatidades de glicose e sua
associacdo com a exposicdo a HAART em criancagcakenente infectadas pelo
HIV. Através da analise do banco de dados do potaddISDI/PLACES um estudo
multicéntrico de coorte longitudinal. Foram analiss os dados de 500 criancas da
coorte NISDI PLACES. Estimou-se a incidéncia ddimlemia (colesterol total,
HDL, LDL e TG) e anormalidades da glicose (resisi#m insulina e diabetes). As
curvas de sobrevida de Kaplan - Meier foram utilasapara avaliar o tempo para o
desenvolvimento de cada um dos desfechos de acordms diferentes regimes de
ARV. A Regressédo de Cox foi usada para avaliardatae risco, considerando o
regime ARV e uma analise considerando tempo e ed@RV. Observou-se que 0s
regimes de ARV contendo IP estdo associados corormigco de desenvolver
anormalidades no colesterol e LDL colesterol tetatiglicerideos. Houve também
incidéncia de resisténcia a insulina porém, naw@dcidéncia de diabetes.
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PED 23 MANUSCRIPT

Association of Dyslipidemia Incidence and Glucosmérmalities with

Antiretroviral Treatment in a Cohort of HIV-infectd.atin American Children
(NISDI/PLACES)

ABSTRACT

Objective(s): To estimate the incidence of lipidi ajlucose metabolic abnormalities
and their association with HAART exposure in pregeanhibitors (P1) containing

and non-PI containing regimens in perinatally Hieicted children.

Design: Longitudinal cohort study.

Methods: We analyzed the data of 500 children ftoenNISDI PLACES cohort. We
estimated the incidence of dyslipidemia (TC, HDLDLL and TG) and glucose
abnormalities (Insulin resistance and diabetespldaMeier survival curves were
used to evaluate the time to development of eattbome according to the different
ARV regimens. A Cox proportional hazards model waed to evaluate it as risk
factors, considering the ARV regimen used at basdi the former and the ARV
regimen as a time-varying covariate in the latter.

Results: Subjects receiving Pl-containing regimsmsved higher risk of developing
abnormal cholesterol levels (HR=3.0, 95% confidennterval [Cl]: 1.2-7.6;
p=0.022); LDL cholesterol levels (HR=2.9, 95% (:01-8.0; p=0.047) and
triglycerides levels (HR=2.7, 95% CI. 1.4-5.0; p3@) comparing to those not
receiving ARVSs.

Conclusion: Children and adolescents receiving adftaining regimen ARV
showed substantially higher for developing abnormatal cholesterol, LDL

cholesterol and triglycerides levels, and low HDlolesterol levels.

45
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INTRODUCTION

Highly Active Antiretroviral Therapy (HAART) has deonstrated unquestionable
value in reducing morbidity and mortality among HWected children [1, 2].
Despite these benefits, studies have found an iasisoc between HAART and
metabolic abnormalities including dyslipidemia agldcose abnormalities, such as
insulin resistance (IR) and type Il diabetes [3,54, The persistence of these
associations over time may raise the metabolic [6$kand is of concern as HIV-
infected children are expected to receive ART fte [7]. HIV infected children
using HAART regimens including protease inhibit@Pds) are approximately three
times more likely to develop hypercholesterolemiml dypertriglyceridemia [3].
Children receiving PIl-containing HAART regimens seat higher rates of
hyperlipidemia in comparison to those not receivitlg: 29% and 10%, respectively
[8]. The PACTG 219C cohort study demonstrated tiat risk of developing
hypercholesterolemia increases in association Ritluse, with 4.8 cases per 100
person-years of use of HAART regimens containing i contrast to 0.7 cases per
100 person-years of use of HAART combinations with@lIs [9]. Disorders of
glucose metabolism, ranging from reduction in imsgknsitivity to impaired glucose
tolerance (IGT) and diabetes mellitus, have alsendy been recognized in HIV-
infected adults [10, 11]. However, those disorderge not been sufficiently studied
in HIV-infected children and adolescents receivibART [10]. Although HIV-1
infection alone may be independently linked to dased insulin sensitivity [12], it

has been fairly well established that Pls are aatamtwith the emergence of IR in
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HIV-infected adults. These same processes are mogun children, but are less
apparent clinically [10]. A cohort study found aR Iprevalence of 15.2% in
prepubertal and pubertal children with HIV infectifb]. However, prior analyses in
the NISDI PLACES cohort did not confirm these résul Hazra and colleagues
found a 6.8% prevalence of IR among children on IRAAand no association of IR
with ARV use [4]. Their analysis of those with HOMR results available did

demonstrate an association between Pl exposurenighdr levels of triglycerides

and cholesterol [4]. Dyslipidemia and glucose abradities may increase the risk of
cardiovascular disease and diabetes in HIV-infeatbddren [2]. Studies have
reported higher incidence of myocardial infarctiorHIV-infected adults exposed to
HAART including Pls [13]. The objective of the cant study of perinatally HIV-

infected children and adolescents in the NISDI PESCcohort is to estimate the
incidence of lipid and glucose metabolic abnorreditand their association with

HAART exposure.
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METHODS

NISDI PLACES Cohort

The source population for this study was the Padiatatin American Countries
Epidemiologic Study (PLACES), a cohort study depeld by theEunice Kennedy
Shriver National Institute of Child Health and Human Dewhent (NICHD)
International Site Development Initiative (NISDINISDI PLACES was a
prospective cohort study that enrolled perinathlly-infected children younger than
6 years of age from 2008 to 2011 at 14 clinicaéssiin three Latin American
countries (12 sites in Brazil, one in Peru and on&lexico). A full description of
this cohort has been published elsewhere [4, 14¢. Arotocol was approved by the
ethical review boards of each clinical center;gpensoring institution (NICHD); the
data management and statistical center (Westatkvitlec MD) and the Brazilian
National Ethics Committee (CONEP). Informed consesats obtained from the

parents or guardians of participants.

Study Population

Children enrolled in the NISDI PLACES protocol thaere> 5 years old at some
point during study follow-up and not showing anytbé studied outcomes at the
baseline visit, where the first fasting test wagfqrened, were eligible to participate.
Lipid and glucose testing results obtained fordieih> 5 years of age, where there
was proof of specimen collection in a fasting staggved as the basis for the
analyses. The test results were used to deterrhimédadseline prevalence and the

incidence of the study outcomes. Children with agdosis of type | diabetes,
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nephrotic or nephritic syndrome, uremia, or hypodidism at baseline were

excluded from the study. Follow-up visits wer@docted every six months.

Study definitions

The following cutoffs were used to define an abrarnmesult for the different lipid
measures: Cholesterol >200 mg/dL; Triglycerides @30 mg/dL for age <10
years and TG>150mg/dL for agelO years; HDL <35 mg/dL; and LDE130
mg/dL. Per protocol, children were asked to coma fasting state, once a year for
testing, after the age of 5 [3]. In accordance WNRO definitions, diabetes was
defined as a fasting glucosd26 mg/dL, and a fasting glucose result>4fl0 to
<126 mg/dL was considered as impaired glucose roks$at [15]. The Centers for
Disease Control and Prevention (CDC) definition imfpaired fasting glucose
(fasting glucose result o#100 to <126 mg/dL) was also evaluated [16]. The
Homeostatic model assessment of insulin resistdAGMA-IR score) was defined
on the basis of the standard formulation of fastimgulin times fasting glucose,
divided by 405 [17]. Insulin resistance was defiesdHOMA-IR>2.5 in those with
Tanner stage 1 or HOMA-IR > 4.0 in those with Tarstage >1.

Definitions of Prevalent and Incident abnormalities

Prevalence rates at baseline were calculated sefyafar each outcome measure,
with the baseline level defined as the first fagtiast result reported for each study
outcome. Cumulative incidence rates were defirgeth@ occurrence of a glucose or
lipid abnormal measure during study follow-up amamgdren who had a normal

measure at baseline (non-prevalent cases).
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Statistical Analysis

For each outcome, a binary variable was creatdshs¢line and each visit (when
available) as a binary indicator of abnormal vanmal based on the aforementioned
pre-defined cut points. Initial analyses estimatteel prevalence of the outcomes at
baseline. Subsequent analyses estimated the cuwveulatidence for each outcome,
along with the 95% confidence interval. In desenipthe characteristics of the study
population at baseline, categorical variables wexpressed as frequencies and
percentages, whereas continuous variables wereessqd as means * standard
deviation (SD), and medians. The risk factor emsest examined associations of
patient-level characteristics with the outcome mess The Kaplan-Meier approach
was used to graphically depict time-to-event (titmeabnormalities) for each lipid
outcome, stratified by type of ART regimen receiatdhaseline.

The risk of metabolic abnormalities associated WARY use was modeled using
Cox proportional hazards regression modeling camsid a time-varying covariate
analysis. The risk of metabolic abnormalities asged with ARV use was modeled
with ARV regimen as a time-varying covariate. Thi®cedure allowed the ARV
regimen to be updated, thus reflecting the actegihmen being used at the time when
outcome events occurred. In order to avoid assggrisk to recently initiated ARV
regimens and those that ceased being taken lormyebétie timing of outcome
events, a window of 14 to 183 days was used inucaygt the ARV regimen. Thus,
the ARV regimen used closest to the timing of thengs that fell within this window
period was used in the modeling. Consequentby sifibject switched ARV regimens
within 14 days prior to an event, the ARV regiméeyt were receiving prior to

change (more than 14 days before the event) woaldused in the modeling.
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Similarly, if they only began taking ARVs within Iays of the event they would be
treated as receiving no ARVs at the time. Refigctihe scheduling of the study
visits (approximately 6-month intervals), ARVs usgulto 183 days prior to events
could be used in the modeling; it did not seem ageable to assume that risk
associated with use of a particular ARV regimen Mopersist for more than 6
months after it stopped.

All analyses were conducted using SAS version 9.2epsion 9.3 (SAS Institute

Inc., Cary, NC).
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RESULTS

Among the 500 children enrolled on the NISDI PLACP®tocol, 112 were
excluded from the present analysis due to the vialg reasons: 110 patients were
younger than 5 years of age at their last studyt wisd therefore not subject to
fasting metabolic laboratory testing, and 2 had afethe selected diagnoses
associated with abnormalities of lipid or glucosetabolism identified for exclusion
(Figure 1). The final analysis population consist#d388 children; 385 of 388
children met the eligibility criteria for lipid pfile analysis, 342 for insulin and 345
for glucose profile analyses.

Table 1 summarizes the characteristics of the spumjulation. The average age
(xstandard deviation [SD]) of study participantgyible for this analysis was 6.6
(x2.0) years and the majority (51.2%) were femali®st subjects (67.9%) were
below the gender-specific age cut-off for assessmemanner Stage. According to
the WHO standards, most of the individuals werssifeed as having normal body
mass index (BMI) (83.5%), height (84.7%) and wei@¢B7.2%) for age. Mean
(zSD) logyo viral load was 3.1 (x1.3), with 34% having undédbte (<400
copies/mL) HIV RNA levels; most had high CD4 measu 71.6% with CD4%
>25%, 88.3% CD4 absolute coumt500 cells/mm3). In terms of WHO
immunological AIDS staging, 61.3% were classifies] ‘aone or not significant’.
The majority of patients (89.4%) had received ARfompto eligibility for the
analysis, with the mean (£SD) duration of use belfyyears (+2.8); 55.6% were
currently receiving a Pl-containing regimen at stugligibility. Self-reported
adherence to ART was high among study participa&@s}% indicated that they had

taken all prescribed ART doses during the lasty® gior to the eligibility visit.
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There were no participants taking statins prioeligibility and only 7.8% of the
studied subjects received glucocorticoids, whicbluded use of hydrocortisone,
dexamethasone, budesonide, prednisone or predmésoldlso, there were few
reports at or prior to eligibility of obesity (2.2%r lipodystrophy (fat accumulation,
1%; or loss, 2.9%), and there was no report of tydebetes.

The mean (£SD) fasting glucose level at baseline W&4 (£8.9) mg/dL; mean
fasting insulin level was 4.2 (£+4.3) mU/I. The mgaSD) HOMA-IR at baseline,
calculated from baseline glucose and insulin leveds 0.84 (x1.04). The mean
(xSD) total, HDL, and LDL cholesterol levels at blse were 162.0 (£35.2), 44.4
(£13.9) and 96.1 (£30.2) mg/dL, respectively. Thean (xSD) baseline triglyceride
level was 106.9 (+55.3) mg/dL.

Table 2 summarizes the prevalence at baselinehencuimulative incidence of lipid,
HOMA-IR and fasting glucose abnormalities durinfda-up. A total of 59 (17.9%)
of the 329 children developed hypercholesterolemtee cumulative incidence of
abnormal HDL and LDL was 19.2 and 14.9%, respelstivé total of 103 children
developed hypertriglyceridemia, corresponding toumulative incidence of 43.1%
(95%Cl: 36.7-49.6%). With regard to glucose homasist among the 342 eligible
subjects, the prevalence of insulin resistance agelne was 5.3% with a
corresponding cumulative incidence of 3.8%. Althoubere were 2 subjects with
diabetes at baseline (glucosE26 mg/dL), there were no incidence cases; per WHO
definition, there were 2 incident cases of impaifasting glucose, although neither
had an impaired fasting glucose at baseline.

The Kaplan-Meier plots are shown in the appendixthio$ paper. Time-to-event

analysis for the development of hypercholesteraderand hypertriglyceridemia
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indicated differences across strata defined by libes@&RV regimen that were at
least of borderline significance (P = 0.062 for flog rank test; 0.058 for the
Wilcoxon test and P < 0.0001 for the log rank anitcxon tests; respectively). The
overall tests of equality of event times for deypshent of abnormal HDL indicated
significant differences across strata defined bgebae ARV regimen (p=0.007 for
the log rank test; 0.006 for the Wilcoxon testappears from the Kaplan-Meier plot
that the time to development of abnormal HDL foogé receiving a Pl-containing
regimen at baseline did not differ from that ofseaeceiving a non-Pl-containing
regimen. The overall tests of equality indicatet tie plots of the event times for
abnormal LDL did not differ across strata defingdblaseline ARV regimen (p=0.12
for the log rank test; 0.10 for the Wilcoxon test).

Table 3 shows the results of the Cox proportioratands regression modeling
considering ARV use as a time-varying covariaterr€nt ARV use was a significant
risk factor for developing abnormal HDL cholestermhd hypertriglyceridemia

(p<0.02).

Hypercholesterolemia

We found an association of ARV regimen with the aepment of
hypercholesterolemia (p=0.002). Those receivind-eoRtaining regimen were five
times as likely to experience an abnormal cholektereasure compared to those
receiving no ARVs (HR=5.0, 95% CI. 1.5-16.0; p=&/P0 The risk of developing
abnormal cholesterol levels was three times as foghhose receiving a non-PlI-
containing regimen compared to those receiving RV#, but this difference was

not statistically significant (HR=3.0, 95% CI. 018-5; p=0.09).
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Abnormal HDL

Subjects receiving a Pl-containing or a non-Pl-amihg regimen showed a reduced
risk of experiencing an abnormal HDL (HR=0.3, 95% @.2-0.6, p<0.001; and
HR=0.2, 95% CI: 0.1-0.5, p<0.001, respectively).

Abnormal LDL

Those receiving a Pl-containing regimen were nedhiee times as likely to
experience an abnormal LDL cholesterol measurehaset receiving no ARVs
(HR=2.9, 95% CI: 1.01-8.0; p=0.047). Those recg\va non-Pl-containing regimen
were nearly twice as likely to experience an abrayrbDL cholesterol measure as
those receiving no ARVs, but this difference wags statistically significant

(HR=1.7, 95% ClI: 0.5-5.4; p=0.38).

Hypertriglyceridemia

Children on a PI-containing regimen were nearlgéhtimes as likely to experience
an abnormal triglyceride measure as those recemm@RVs (HR=2.7, 95% CI:

1.4-5.0; p=0.003). Those receiving a non-Pl-coimgimegimen appear to be less
likely to experience an abnormal triglyceride measas those receiving no ARVS,

but this difference was not significant (HR=0.7%®¥I: 0.3-1.6; p=0.45).
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DISCUSSION

In the present study, we found that children andlestents receiving a PI-
containing ARV regimen showed substantially higfeerdeveloping abnormal total
cholesterol, LDL cholesterol and triglycerides lesyeand low HDL cholesterol
levels. Further, those patients receiving a noeditaining regimens showed a
lower risk for the aforementioned lipid changes panng to the ones receiving PI-
containing regimens. Children in our study were egally in good health with
normal BMI, height and weight, and an immunologigadfile where most presented
with high CD4 levels in accordance with high levelself-reported ART adherence.
With a mean duration of ART exposure of 4.6 yeansl approximately 56%
receiving a Pl-containing regimen, our study foangdrevalence of dyslipidemia at
baseline similar to what has been published angistemt with the previous report
on baseline data from the NISDI cohort. Also, thenalative incidence results raise
the need for further study in the establishmentaafsality. In a randomized clinical
trial, Sthrelau et al, found that initiation of B&sed regimens resulted in significant
increases in total cholesterol, LDL and HDL andrdeses in TC:HDL ratio and TG;
even when virologically suppressed, a large progomf children still had low HDL
and high TG [19]. To our knowledge, the largesigitudinal study that examined
the association of Pls and other ARVs with lipiddis in HIV-infected children was
the study of Tassiopoulos et al, however, this ystudcused only on
hypercholesterolemia [9].

Our results indicate that, although complications ghucose metabolism are
uncommon, they do exist in HIV-infected childrensi®wn in other studies [1, 20].

In addition to the 5.3% of the children we observath abnormal HOMA-IR at
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baseline, 3.8% developed abnormal HOMA-IR during ¢burse of follow-up. This
suggests that the proportion of children with insuésistance is likely to continue to
increase, as ARVs can interact with the physiolagsulin resistance induced by
puberty itself [20]. The glucose abnormalities omes didn’t have enough events to
support Cox proportional hazards regression mogelin

A potential limitation of our analysis is that wéddhot evaluate factors such as
maternal dyslipidemia or family history of hearselase, but this is not likely to have
a major influence on our findings as some authodgcate these factors are unlikely
to be associated with ART use.

Secondary to HIV infection itself, the explanatitom the association between Pls
and abnormal lipid levels remains unclear, with sohypotheses including their
potential to increase lipid synthesis by liver engg or by inhibition of proteins
involved in lipid metabolism and adipocyte diffetiation [9]. The mechanism
involved in glucose homeostasis alteration, esfigdiasulin resistance, is also still
under investigation but it seems to be relatechéodirect inhibition of the GLUT4
(insulin-responsive facilitative glucose transpoitaform 4) attributed to the use of
HAART including Pls and NRTIs [5, 13].

According to the UNAIDS 2013 Global Report, in 20h2re were 647,000 children
under 15 years of age receiving antiretroviral ttremt, an increase of 14% in
comparison to 2011 [18]. With current WHO guidatitat all HIV-infected children
under 2 years should be treated with HAART, the lb@mof children starting
presumably lifelong HAART at those young ages wiltrease worldwide [21].
Those children will possibly experience the drulgterl adverse events and

toxicities that are increasingly recognized andreésent one of the most common
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reasons for treatment discontinuation or switcH.[REtabolic complications of long
term ARV exposure remain a serious and on-goindplpro for perinatally HIV-
infected children, affecting their overall qualiof life and influencing treatment
adherence [1]. It is difficult to separate the iipaf HIV infection from ART on
serum lipid concentrations, which is why longituimnalyses are important. This
scenario is particularly concerning in the ped@atontext, resulting in potentially
harmful cardiovascular consequences and/or dialmtesetabolic disturbances [2,
3]. We found evidence of an association of ART udahg Pls with dyslipidemia.
However, we agree with other authors that despiie potential adverse
consequences of treatment of HIV-infected childngth Pls, the benefits outweigh
the toxicities, and that there is the need for amgonetabolic monitoring of treated
children [3, 7, 9, 19]. Continued study is needee\aluate the remaining question
of whether the metabolic abnormalities are assediatith an increased risk of
cardiovascular disease and how this scenario cam#&éeaged in children and
adolescents [9]. The associations between ARV nsdlV-infected children and
adolescents and glucose metabolism disturbancesinmémbe further investigated in

future studies.
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Children enrolled in FLACES
protocol as of November 30, 2011

N=500 . L
| Age <3 at last study visit prior to

=( November 30, 2011
“/,\ L N=110

Age =3 at study Age <3 at enrollment but =3 by last study
enrollment vigit prior to November 30, 2011
N=136 N=154

\/

Children ehgible for fasting laboratory testing
N=100
::( Children with select™™ diagnoses
| N=2t
h
Children without select®* diagnoses

N=188§
Figure 1: Study Population Derivation
*x Any diagnosis of type | diabetes, nephrotic or nephritic syndrome, uremia, or

hypothyroidism were excluded.
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Table 1.Characteristics of the study population (N=385).

Demographic characteristics

Number (%)

Age (years):

Mean (SD) 6.6 (2.0)
Median 5.0
Gender: n (%)
Female 197 (51.2)
Male 188 (48.8)
Race: n (%)
White 155 (40.3)
Black 84 (21.8)
Mestizo 144 (37.4)
Mulato 2 (0.5)
Country
Brazil 301 (78.2)
Mexico 58 (15.1)
Peru 26 (6.8)
Health Characteristics'
Tanner Stage
Not Applicablé 260 (67.9)
I 93 (24.3)
I 22 (5.7)
I 6 (1.6)
\Y 2 (0.5)
\% 0
Missing 2
WHO BMI for age z-score
<-2 SD (underweight) 11 (3.4)
-2 SD to +1SD (normal) 268 (83.5)
>+1 SD (overweight) 30 (9.3)
>+2 SD (obesity) 12 (3.7)
Missing 64
WHO height for age z-score
<-2'SD 48 (15.0)
Normal 272 (84.7)
>+2 SD 1(0.3)
Missing 64
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Health Characteristics

WHO weight for age z-score

<-2 SD 28 (10.3)
Normal 238 (87.2)
>+2 SD 7 (2.6)
Missing 112

HIV Infection Measures

Time since HIV diagnosis (years)
Mean (SD) 5.5 (2.2)
Median 5.1

Log,g viral load
Mean (SD) 3.1(1.3)
Median 2.6

Viral load categories
Undetectable (<400 copies/mL) 130 (34.2)
400 to 5000 copies/mL 118 (31.1)
5001 to 50,000 copies/mL 79 (20.8)
>50,001 copies/mL 53 (14.0)
Missing 5

Viral load
Undetectable (<400 copies/mL) 130 (34.2)
DetectableX 400 copies/mL) 250 (65.8)

CD4 count percent
<15 19 (5.0)
15t0 25 89 (23.4)
>25 272 (71.6)
Missing 5

CD4 count (cells/mnf)
<200 5 (1.3)
200-499 40 (10.4)
>500 340 (88.3)

CDC Classification
N 28 (7.3)
A 105 (27.3)
B 116 (30.2)
C 135 (35.2)
Missing 1
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HIV Infection Measures

WHO classification
1
2
3
4
Missing
WHO immunological staging
None or not significant
Mild
Advanced
Severe
Missing
ART Measures
Any (prior) ART?
Yes
No
Duration of exposure to ART prior to baseline (yeas)
Mean (SD)
Median
Current ART regimen type
No ARVs
NNRTI () PI (-)
NNRTI (+) PI (-)
NNRTI (-) PI (+)
NNRTI (+) Pl (+)
Current ART regiment type
No ARVs
Pl-containing regimen
Non-PI-containing regimen
Duration of exposure to current ART (years)
Mean (SD)

Median

Self-reported ART adherence among those receivingRVs®

100% adherence
<100% adherence

Missing

177 (46.1)
98 (25.5)
57 (14.8)
52 (13.5)
1

233 (61.3)
43 (11.3)
33 (8.7)
71 (18.7)
5

344 (89.4)
41 (10.6)

4.6 (2.8)
4.5

68 (17.7)
13 (3.4)
90 (23.4)
206 (53.5)
8 (2.1)

68 (17.7)
214 (55.6)
103 (26.8)

3.5 (2.4)
3.8

279 (89.4)
33 (10.6)
5
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! Where not available at time of eligibility, the staecent result prior to eligibility was selected.
Missing data were not included in percentage catms.

2 Tanner Stage was not assessed for males less thaar® of age and females less than 7 years of
age.

® Percent adherence was determined in terms of nemifeART doses missed relative to doses
expected to be taken during the 3 day period poidhe study visit.
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Table 2.Prevalence and Cumulative Incidence of Lipid, HOM®-and Fasting Glucose Abnormalities.

Baseliné Prevalence Cumulative Incidence on Study
Abnormal Laboratory Measure Total N n Percent (95%CI") Tiltca ! n Percent (95% CP)

Cholesterol (>200 mg/dL) 385 44 11.4% (8.4-15.0) 932 59 17.9% (13.9-22.5)
HDL (<35 mg/dL) 385 89 23.1% (19.0-27.7) 287 55 19.2% (14.8-24.2)
LDL (>130 mg/dL) 385 45 11.7% (8.7-15.3) 328 49 14.9% (11.3-19.3)
Triglycerides (age-specifit) 385 138 35.8% (31.1-40.9) 239 103 43.1% (36.7)49.6
Glucose

Diabetes*126 mg/dL) 345 2 0.6% (0.1-2.1) 266 0 0.0% (0.0-1.4

Impaired (110- <126 mg/dL) 0 0.0% (0.0-0.01) 2 0.8% (0.1-2.7)
HOMA-IR (tanner stage-specific) 342 18 5.3% (3.2-8.2) 239 9 3.8% (1.7-7.0)

a. For these analyses, ‘baseline’ was definedeafirit fasting test result for each measure.

b. Cl= Confidence Interval; Exact Clopper-Pearsb#ls are shown.

¢. The number missing results for determinatiomoidence on study (among those with a result s¢lirze) was as follows for each measure: choleste?o
triglyceride=8; HDL=9; LDL=12; Glucose=77; HOMA-IRB5. Missing are not included in Total N or in percealculations.

d. Age < 10 years: abnormal triglycerides >110 rhgAbe > 10 years: abnormal >150mg/dL.

e. Tanner Stage HOMA-IR>2.5; Tanner stage >1. HOMA-IR>4.0.
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Table 3.Proportional hazards regression modeling of ristenfeloping metabolic abnormalities associated typie of ARV regimen

received.

Metabolic Outcomes

ARV models

Total cholesterol
HR (95% CI); p-value

LDL cholesterol
HR (95% ClI); p-value

HDL cholesterol
HR (95% ClI); p-value

Triglycerides
HR (95% ClI); p-value

ARV, time-varying covariate
Pl-containing
Non-Pl-containing
No ARVs

Overall p-value

Events

Censored obs.

5.0 (1.5-16.0); 0.007
3.0 (0.8-10.5); 0.090
1.0

0.002
58
262

0.3 (0.2-0.6); <0.001 2.9 (1.01-8.0); 0.047

0.2 (0.5)0<0.001 1.7 (0.5-5.4); 0.380

1.0 1.0

0.002 0.046
55 48
226 271

2.7 (1.4-5.0); 0.003

0.7 (0.3-1.6); 0.45
1.0

<0.001
103
130
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7. CONCLUSOES E CONSIDERACOES FINAIS

Este estudo objetiva melhorar a compreenséo dastsmetabdlica precoce de criancas
a TARV. Apesar de ainda ndo haver uma clareza ntilbuicdo da infeccao pelo HIV
por si sO e seu tratamento através de antirresigyiobserva-se uma associacao destes
com o desenvolvimento de dislipidemias e alteragi®esglicose, que pode aumentar o
risco de doencas cardiovasculares em criangas.silda de coorte aqui apresentado,
criangas em uso de TARYV incluindo Inibidores dat€ase, tiveram aumentado o risco
de desenvolver dislipidemia. A evolucdo na TARWe®@t o perfil da infecgcdo pelo
HIV, a doenca passou a ser considerada cronicareigso, criancas infectadas pelo
HIV podem chegar a fase adulta. Porém, estas asgogssam a crescer ndo apenas sob
o efeito da infeccdo pelo HIV, mas sujeitas aogafela exposicdo em logo prazo aos
antirretrovirais. Estudos observacionais longitadinsdo de imensa valia neste caso
onde o sucesso de uma intervencao tras consigesadias de monitorar seu efeito ja
gue ndo se deseja apenas reduzir a mortalidadegamagm, proporcionar qualidade de
vida. Neste sentido, a identificagcdo e comprovadgidoxicidades € o primeiro passo
para o estabelecimento de estratégias de contmptssveis tratamentos no intuito de
minimizar potenciais complicacdes. Nossos resutagoando comparados a literatura,
embasam a hipétese de que a TARV apresenta efattesrsos relacionados ao
desenvolvimento de alteracbes metabdlicas em @sampmo j4 estabelecido em
adultos. A elucidacdo dos mecanismos pelos quaiantisretrovirais causam essas
alteracdes ainda carece de estudo e comprovac@eraEse que este estudo possa

contribuir com a consolidacdo das evidéncias desfatos para a classe cientifica,
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além de ajudar a proporcionar uma transicdo dandrdgpara a fase adulta de criangas

vivendo com HIV/AIDS com mais seguranca e saude.
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8. ANEXOS

. Aprovacdo pela Comissdo Nacional de Etica em Pssqui CONEP e
Aprovacao pelo Comité da Etica e Pesquisa

. Detalhes metodolégicos adicion&lsncept Sheet

Results of Kaplan-Meier Analyses
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a. Aprovacao pela Comissdo Nacional de Etica em Pesga— CONEP e Aprovacao

pelo Comité de Etica em Pesquis—- CEP/UCS

MIPISTERIO DA SAUDE
Conselho Nacional de Saude
Comissdo Nacional de Etica em Pesquisa . CONEP

PARECER N* 829/2002

Registro CONEP = 3708 ( tete " Gave sor CRACO Nas COMESPONSENCIae referentes & sete
Registro CEP = . Processo n® 26000.0127130/2002-91

Projeto de Pesquisa : "Estudo de observacbes prospectives de criancas expostas 8o
HIV infectadas pelo HIV em Unidades Clinices dos Paises co Aménica Latine e do
Canbe” - vers8o 2 0 de 04/08/2001

Pesquisador Rosponsavel : Dr, Ricardo da Silva Souza

Instituigdo: Universicade de Caxias go Sul

. Area Temdtica Especial pesauisa com cooperacdo estrangeira

AD S8 DrOCSCHr & andlise das respOStas o parecer CONEP n* 4£52/2002
elnlive 80 projeto om questdo consicerou-so Que

a) Foram atendicas as soucitaclos do refende Darecer
! b) O proeto atence aos requisitos fundamentas oa Resciugho CNS
[196/8c © 292/98  sotre Dirremzes e Normas Regulamentacoras <e Pesouises
E Envoenae Seres Humanos
i €) O projeto for aprovado peio Comith de Etica em Pesauise ca instituiclo
f SUDrSC1AAR

' ODiante do exposto, a Comissao Nacional de Etica em Pesquisa -
| CONEP, de acordo com as atribuigbes definidas na Resolucéo CNS 196/96,
Nariivsta e pela aprovagso do projeto de pesquisa proposto
Situagao : Proeto aprovado

tdrasiia 17 o junho oe 2002

e o oA A nnn g

WILLIAM SAAD HOSSNE
Coordenador da CONEP-MS
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b. Concept Sheet

NICHD International Site Development Initiative: Pediatric Protocol
Concept Sheet Form

Investigator name: Machline Paim Paganella

Date: (28th October 2011) Updated on (20th January 2012) Eéb 2012
Investigator site: UCS Consortium of Sites (5083, 5084, 5085, 508654104.)
Investigator email: mppagane@ucs.br

This concept proposal should be brief (1-3 paged)ilclude the following:

1. Proposed title and names of potential participaimvgstigators (if known).

Association of Dyslipidemia Incidence and Glucobadkmalities with Antiretroviral
Treatment in a Cohort of HIV-infected Latin Amencnd Caribbean Children
(NISDI/PLACES)

2. Briefly describe prior research that highlights orjance of proposed research topic.

The benefits of Antiretroviral Treatment (ART) inding Protease Inhibitors (PI) are
unquestionable, reducing morbidity and mortality oagn HIV-infected children.
However, as people are monitored on these regifioerisnger periods of time, several
potentially significant side effects have emer§édAs reported by Rhoads M.P. et al
(2011), these effects are of concern as childrelh neceive treatment for a large
proportion of their life'® There have been an increasing number of repostidng a
variety of metabolic abnormalities, including dpstiemia, insulin resistance and
changes in body fat distributidi:**"** Studies of PI-containing regimens have
documented alterations of serum lipids, with dydimia ranging from 20% to 50% for
those on a single PI to >90% for those on dualdPkaining regimen$® Dyslipidemia
may develop early in children and adolescents uSiR§ and seems to be associated
with drug dosing and also may be more pronouncechildren with higher Pl levels.
Farley et al (2005), found a significant assocratbetween hypercholesterolemia and
current Pl use in children; those who achievedvinglogic suppression goal of <400
copies/mL had a hypercholesterolemia prevalence24%'* Other studies report
estimates of the prevalence of lipodystrophy ragdmom 1 to 43% in HIV-infected
children***The youngest patients, who will have the longesation of Pl exposure,
were most likely to develop hypercholesterolemigha Tassiopoulos K. et al (2008)
incidence study; 4.2 cases per 100 person-yeahfloiren younger than 6 years of age
vs. 2.3 cases per 100 person-years for childreyeass of age and old&t.ainka E. et al
(2002) found significant changes in lipid metabwlis1 the majority of children on PI-
containing regimens, whereas the lipid metabolisnshildren on dual-NRTI regimens
remained largely unchangéThe finding of significant, independent associasiaf
hypercholesterolemia with viral suppression (<40pies/mL) and younger age suggests
that neither HIV viremia nor duration of HIV inféoh is an independent risk factor for
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hypercholesterolemid. Nevertheless, some studies also have shown that th
dyslipidemia might reflect a subclinical alterationadipose tissue and may allow the
detection of patients who are at risk of develogipgdistrophy®’*® Consequently, the
increased prevalence of hyperlipidemia among Rit& HIV-infected patients raises
the question as to whether prolonged administrabbrPl may, in the long term,
translate into an increased risk for cardiovascdiseases in this populatidi:>*°+*

Two large longitudinal studies have attempted tiklat the effects of individual ARVs;
however, both have focused on total Cholesteral&\'° Several other studies have
evaluated the relation between HAART (Highly Actikatiretroviral Therapy), Pls and
dyslipidemia in children, but most of them were ss<sectional studies with small
sample sizes. Further complicating evaluation & tklationship, prevalence does not
necessarily imply causality, and there is diffiguih separating the impact of HIV
infection from ART on serum lipid concentratioffsWe propose an analysis of the
incidence of hypercholesterolemia and hypertrigligteamia in the PLACES cohort, as
well as evaluating whether ART, particularly Plse associated with increased lipid
measures. The results can be added to the eaross-sectional evaluation of
dyslipidemia in NISDI pediatric patients conducteyl Brewinski M et al (2011) that
showed that children on Pl-containing HAART complte those receiving NNRTI-
containing  HAART were approximately three times eodikely to have
hypercholesterolemia and hypertriglyceridemia, pretelent of other risk factots.

Disorders of glucose metabolism, ranging from rédacin insulin sensitivity to
impaired glucose tolerance (IGT) and diabetes msllihave recently been recognized
in HIV-infected patientd®* Insulin resistance (IR) is characterized by desmdaissue
sensitivity to insulirf® Although IR has been widely reported to occur agnéiV-
infected patients, this condition has not been wlediracterized in HIV-infected children
and adolescents receiving HAARY Geffner ME et al (2011) found a prevalence of
15.2% in prepubertal and pubertal children with Hif¥ection?® It has been suggested
that several factors may contribute to the riskdeleloping IR in these subjects,
including type and duration of antiretroviral agenseverity and duration of HIV
infection, undetectable viral load, age, weight, IBMHCV infection, and lipid
abnormalities, but the small size of these pediatidies has resulted in limited power
to detect factors related to impairment of gluchseneostasi$® On the other hand,
HIV-1 infection itself may be independently linkeid the attenuation of insulin
sensitivity?” It has been fairly well established that Pls a@mkdd with pathogenesis of
IR in HIV-infected adults and the same processespacurring in children, but are less
apparent clinically® The Beregszaszi et al. (2005) study seems to roorifiat reduced
insulin sensitivity may develop progressively wiitisreasing age and pubeffyPubertal
development is considered a critical period for $lRce during puberty a transition to a
less insulin-sensitive state occurs mediated, astl@artly, by hormonal change®¥
Some cross-sectional studiémve identified an apparent lack of effect of i&rapy on
glucose homeostasis, but this can be partly exgdaiby prepubertal state. In this
context, early recognition and management of IR tm@gome an important aspect of
long-term health maintenance for HIV-infected chéld and young adult§:*® The
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Bitnun et al (2005) study suggests that, in HIVected children, th-cell response to a
reduction in insulin sensitivity is impaired by Bierapy and concludes that these
children are at risk for the development of typdigbetes mellitué?

3. Describe major goals of your proposal. List speciésearch hypotheses and how
these relate to the primary objects of the NISOdi&teic Protocol.

The aims of this study are to:

e Examine the incidence of dyslipidemia through Hygpetesterolemia and
Hypertriglyceridemia (examining results from fagtsamples );

e Examine the incidence of Insulin Resistance and@&es, identifying clinical
correlates;

e Verify the increase in incidence of these disoragrglucose metabolism due to
ARV (Antiretroviral) regimens containing Pls, as livas examining the
cumulative effects of PIs over time; and

e Assess other risk factors associated with dyslipide and metabolic
disturbances.

The hypothesis is that the incidence of dyslipidentnsulin Resistance, and Diabetes
are all increased among those on Pl-containing ARRRT compared to those on

other regimens or no ART (when ART regimen is &dals a time-dependent
covariate). The aims and hypothesis of the pregeagosal are related to the first and
second primary objectives of the PLACES protocadt tltoncern assessing ART
complications and the clinical characteristics &¥+hfected children.

The author intends to analyze the population of p@0natally-infected children from
the Places Protocol (data from the Places/Pedid®rigtocol Data Overview -—
Investigators’ meeting 2010).

Eligibility criteria:

1. Children enrolled on Pediatric and PLACES protocol

2. Children perinatally HIV-infected

3. Children with no dyslipidemia at baseline

4. Children with no diagnosis of diabetes type 2 aeliae and children not on
insulin therapy at baseline.
Children with no diagnosis of diabetes type 1
Children with no diagnosis of nephrotic or neplrisyndrome, uremia, or
hypothyroidism (may be restricted to active diagrsowithin the year prior to
baseline)
7. Children not taking appetite stimulants at baseline

oo

Exclusion criteria:
1. Children with dyslipidemia at baseline
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Children with a diagnosis of diabetes type 2 atelas and children on
insulin therapy at baseline.

Children with a diagnosis of diabetes type 1

Children with a diagnosis of nephrotic or nephrisigndrome, uremia, or
hypothyroidism

Children taking appetite stimulants?

4. List analysis variables including dependent vagab(e.g., outcome variables),
independent variables of primary interest (e.gk factors), and other variables to
control in the analysis.

DEPENDENT VARIABLES (OUTCOMES)
» 2 groups of outcomes for incidence of lipid abndities:
o Abnormal for any one of the four lipids measured
o0 Abnormal for each individually:
» Hypercholesterolemia
» Hypertriglyceridemia
= Abnormal HDL
=  Abnormal LDL
» 3 outcomes for incidence of glucose abnormaligesaptinuum):
0 Insulin Resistance (HOMA-IR)
o0 Impaired fasting glucose
o Diabetes (fasting glucose in the diabetic range)

GLUCOSE ABNORMALITIES

QOutcome Definition

Abnormal Range Reference

Diabetes Mellitus | Type 2 diabetes occurs when Fasting plasma glucose
insulin secretion is inadequate to | 7.0 mmol/l & 126 mg/dl)
meet the increased demand posedt.

by insulin resistance.

Global IDF/ISPAD
Guideline for Diabetes
in Childhood and
Adolescence, 201%

Impaired Fasting
Glucose

Fasting plasma glucose (
100 mg/dl and < 126 mg/dl

Insulin Resistance  Insulin resistance is an implire | Abnormal (insulin Global IDF/ISPAD

response to the physiologic effectsresistance) = HOMA-IR

of insulin, including effects on
glucose, lipid, and protein
metabolism, and on vascular
endothelial function.

>2.5 in children (Tanner
stage =1) or HOMA-IR
>4.0 in adolescents
(Tanner stage >1)
HOMA-IR = fasting
insulin [mclU/mL] times
fasting glucose [mg/dL],
divided by 405

Guideline for Diabetes
in Childhood and
Adolescence, 201%#
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DYSLIPIDEMIA

Outcome

Definition

Abnormal Range

Reference

Dyslipidemia (for
any of the four
measured

Dyslipidemia is present if one or
more the lipid (TC, LDL-C, apoB,
non-HDL-C, and TG and low
HDL-C and apoA-l), lipoprotein,
or apolipoprotein levels are
abnormal.

Hypercholesterolemia, or
hypertriglyceridemia or
high LDL or low HDL

Recognition and
Management of
Dyslipidemia 2008,
93(11):4200-4209°

Hypercholes- Total Cholesterol (TC) >200mg/dL NCEP Expert Panel on

terolemia Blood Cholesterol levelg
in children and
adolescents 1997

Hypertriglycer- Triglyceride (TG) If age> 10 years then

idemia abnormal >150mg/dL

If age> 10 years then
abnormal >110 mg/dL

Calculated low >130mg/dL NCEP Expert Panel on
density Blood Cholesterol levelg
lipoprotein- in children and
cholesterol adolescents 1997

(LDL)

High density <35 @bnormal)

lipoprotein- >35 (normal)

cholesterol (HDL)

INDEPENDENT VARIABLES (RISK FACTORS)
» Baseline demographic and clinical data

o

O O oo

Gender
Age

Country (Argentina, Brazil, Jamaica, Mexico, Peru)

Race (White, Black, Mestizo, Mulato,

Duration of HIV infection

» Antiretroviral therapy categories: ARV treatmenty&RT, ART); Pl-containing
ARV treatment; No ARV
0 PIl-containing ART (+NRTIS)
» Describe number of PI+NNRTI-containing ART (+NRTVg.
number of Pl-containing without NNRTI

0 NNRTI-containing ART (+NRTIS)
0 Other ART
» Will Review ‘other’ regimens and describe more cdetgly
(probably mono and dual NRTI)
o No ARV

Dubé et al (2011) summarized the propensity for momly used ARVs to cause
dyslipidemia as follows:
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Propensity to cause Pls NRTIs

dyslipidemia

HIGH Fosamprenavir-ritonavir; Stavudine
Lopinavir-ritonavir; Tipranavir-
ritonavir

INTERMEDIATE Indinavir-ritonavir; Nelfinavir Didansine; zidovudine

LOW Atazanavir-ritonavir; Darunavir-| Abacavir; Emtricitabine;
ritonavir; Saquinav-ritonavir Lamivudine; Tenfovir

The NNRTI efavirens and nevirapine result in sutissh increases in HDL levels,
often in range of 8-10 mg/dL. Efavirenz use resultsiild increases in triglycerides and
LDL as compared to nevirapirié

» Duration of exposure to current ART
» Duration of exposure to any ART (mean, median)
* Viral load categories
0 Undetectable as 400 or fewer copies/mL
0 401 to 5000 copies/mL
o 5001 to 50,000 copies/mL
o >50,001 copies/mL
Viral load area under the curve (viremia copy ye@s a proxy indicator of
adherence (need a more specific definition).
» Self-reported adherence to ART

Cole and coworkers developed a copy-years viresiia @measure of cumulative plasma
HIV-1 viral load amongst a cohort of 297 adult nfesm the Multicenter AIDS Cohort
Study. The study estimated Cox proportional hazardaslels for the time from
seroconversion to AIDS or death (i.e., infectiorration). The study concluded that
copy-years virema was associated with AIDS or daattependently of infection
duration, age, race, CD4 cell count, viral loads®ht, peak viral load, or most recent
viral load?® Viremia copy-years predicted all-cause mortalitydpendent of traditional,
cross-sectional viral load measures and time-upd&@B4+ in antiretroviral treated
patients, suggesting that cumulative HIV replicatcauses harm that is independent of
its effects on the degree of immunodeficiefty.
The viremia copy-years (viral load area under thev&€) may be a proxy indicator of
adherence. Bell and colleagues developed an emlpBeyesian approach to determine
the ability of the change in cholesterol concerdrato identify the adherence of the
patients to treatment when plotted using receiyerating characteristic curves. The
study estimated post-test probability of non-adhesefor levels of population non-
adherence that differed from those in a randomaedrolled trial. The study concluded
that monitoring concentration of cholesterol hasadest ability to detect complete non-
adherence in pravastatin use and weak ability tectiartial non-adherenék.
» CD4 cell counts categories

0 <15%

0 15to 25%

0 >25%
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» CDC disease Classification
o N
o A
o B
o C
» Tanner stages of physical development
o |
o Il
o |l
o IV
oV
o« AST
o« ALT
» Lipase
* WHO Standard body mass index-for-age (z-score)
0 §5th(Hnderweight)
0o 5-84"(normal)
o 85-94"(at risk of overweight)
o >95" (overweight)
» Health related characteristics as potential predict
0 Obesity
0 Lipodistrophy
0 Nephrotic syndrome,
0 Hypothyroidism
Fasting glucose
Fasting insulin

5. Statistical methods/approaches anticipated for rir@nuscript (investigators are
encouraged to consult with Westat senior biosteitigt and/or senior epidemiologist
as needed).

As the author intends to develop this proposalymmabs part of her Master’s degree in
Epidemiology, the statistical analysis will be undeer responsibility, whereas the
Westat biostatistician and epidemiologist will lmtacted for final review, if agreed.

Incidence rates will be calculated as the numbeavehts divided by person-time at risk.
Confidence intervals (95%) will be estimated unaé€toisson distribution. Hazard ratios
will be calculated using Cox proportional hazardsdels. Qualitative variables will be
expressed as absolute numbers and percentagegawltprantitative variables as mean
+ SD.

Hypercholesterolemia (Serum cholesterol level ot200mg/dL in fasting samples)

incidence will be defined as the occurrence oftal toholesterol value greater than or
equal to 200mg/dL among children who had a totallegterol level <200mg/dL at
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baseliné!’A subanalysis will examine persistence of hyperesigrolemia among
subjects with sufficient follow-up after the incitemeasure.

Hypertriglyceridemia (Serum triglyceride level o#150mg/dL if age>10 years and
>110mg/dL if age <10 years in fasting samples)dence will be defined as the
occurrence of a high triglyceride value among ckid who had a normal serum
triglyceride at baselin® A subanalysis will examine persistence of hypelydgridemia
among subjects with sufficient follow-up after iheident measure.

Low HDL (hypoalphalipoproteinemia; Serum HDL level of <33digin fasting
samples) incidence will be defined as the occueari@ HDL value less than 35mg/dL
among children who had a HDL level greater thaadural to 35mg/dL T baseline. A
subanalysis will examine persistence of Low HDL amsubjects with sufficient
follow-up after the incident measure.

High LDL (Serum LDL level of >130mg/dL in fasting sampleg)idence will be
defined as the occurrence of a LDL value greaten t20mg/dL among children who
had a LDL level less than or equal to 130mg/dLamdtine. A subanalysis will examine
persistence of High HDL among subjects with sudiitifollow-up after the incident
measure.

Insulin Resistance (IR) will be assessed using the homeostasis model sassat
(HOMA-IR) originally described by Mathew et # HOMA-IR will be calculated using
the following formula:

HOMA-IR (mg/dL x pU/ml) = fasting glucose (mg/dL) x fasting insulin
(uU/ml)/405

HOMA cut-off values need to be defined in the pedigpopulation; however, values
near to 3 seem to be adequité. Geffner ME et al (2011) defined IR as >2.5 in
prepubertal (Tanner stage 1) or >4 in pubertal apddren (Tanner stage > 1).

The relationships between IR and clinical charasties of the patients will be evaluated
by correlating HOMA-IR index with baseline charattcs of the patients, using the
Pearson correlation coefficient, at univariate gsialand a multiple linear regression for
the multivariate analysis. Comparisons of contirmuoddOMA-IR by categorical
characteristics will be conducted use t-test or AMQand potentially nonparametric
procedures including the Kruskal-Wallis test. Npl& linear regression modeling
analysis will be used to establish the independ#att of Pl therapy and other variables
on glucose homeostasis outcomes.

Categorical IR (according to the cutoffs defined\a) will also be examined. Chi-
square and Fisher's exact tests will be used favamiate analyses of categorical
characteristics and the t-test or nonparametriingedor continuous characteristics.
Logistic regression will be used for multivarialalealyses.
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A subanalysis will examine persistence of IR amseulgjects with sufficient follow-up
after the incident measure.

Impaired Fasting Glucose(fasting plasma glucose level 8110 and <126) incidence
will be defined as the occurrence of a fasting iplglucose lever110mg/dL and
<126mg/dL among children who had a fasting plasrheage level <110mg/dL at
baseline. A subanalysis will examine persistencéngdaired Fasting Glucose among
subjects with sufficient follow-up after the incitemeasure.

Diabetes mellitus will be defined as fasting plasma glucose of 7nimalr higher
according to Global IDF/ISPAD Guideline for Diabgte Childhood and Adolescence,
2011. Brown et al (2005) reported that the incigeiné Diabetes Mellitus in HIV-
infected men with HAART exposure was greater thaimés that of HIV-seronegative
men *. A subanalysis will examine persistence of fastasma glucose within the
range for Diabetes among subjects with sufficieliotv-up after the incident measure.

6. If repository specimens are needed to generate fdatdnis analysis, indicate the
specimen type and visit number(s), along with mummamount/volume required.
For example, 0.5 mL plasma specimens from the 3@«3¥ks gestation visit.

Not applicable.

7. Proposed timeline for completion of analysis.
12 months.
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c. Paper Appendix - PED-23: Results of Kaplan-Meier Analyses

Hypercholesterolemia

Kaplan-Meier plot

Survival Probability

Product-Limit Survival Estimates
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Hypertriglyceridemia

Kaplan-Meier plot

Product-Limit Survival Estimates
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Abnormal HDL

Kaplan-Meier plot

Survival Probability

Product-Limit Survival Estimates
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Abnormal LDL

Kaplan-Meier plot

Survival Probability

Product-Limit Survival Estimates
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