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Estado nutricional de pacientes com AIDS 

Caquexia 

 Massa corporal magra 

 Massa corporal gorda 

Síndrome da Lipodistrofia 

Dislipidemia 

Hiperglicemia 

 gordura abdominal 

Antiretroviral 



Estado nutricional de pacientes com AIDS: Como 

mensurar? 
 

 História médica e exame 

físico 

 Antropometria: alteração de 

peso; IMC; medida das dobras 

cutâneas; BIA; Circunferências 

 Avaliação da atividade física 

 Avaliação bioquímica 

 Terapia medicamentosa 

 História alimentar 

 Avaliação psico-social 



Etiologia da subnutrição na AIDS 

 Anorexia  

 Infecções oportunistas 

 Alterações metabólicas 

 Má-absorção 

 Medicamentos 

 Diarréia  



SIDA e subnutrição 



Adequação de energia e nutrientes 

 Alimentos naturais facilmente encontrados 

 Suplementação oral de micronutrientes 

 Lipídios: ajustar conforme tolerância 

 Nutrição enteral e/ou parenteral 

 Hiperalimentação  

 Individualizar 

Nemechek PM et al. 

Mayo Clin Proc. 2000 



Rabeneck L et al. ,JADA 1998 

Adequação de energia e nutrientes 

 A curto prazo, o aconselhamento nutricional, com ou 

sem suplementação oral pode aumentar a ingestão 

energética em pacientes HIV subnutridos 



Adequação da ingestão de nutrientes 

 Qual a real necessidade de nutrientes? 

  40-45kcal/kg/dia? 2,0 - 2,5g ptn/kg//dia? 

 Necessidades nutricionais  ? 

 RDI: referência; possibilitar comparação com outros 

estudos; adequação:  67% RDI ou > 100% 

Dannhauser A et al. Eur J Clin Nutr 1999 



 Crianças HIV-infectadas e assintomáticas (> 10% consumo 

energético para manter crescimento). WHO 2003. 

 Crianças HIV-infectadas sintomáticas (50-100% acima da 

recomendação para catch-up).WHO 2003. 

 Proteína: não tem estudos; manter 10-15% valor energético 

total. 

 Micronutrientes que reduzem morbi-mortalidade: Vitamina 

A e zinco. Bobat et al 2005; Coutsoudis et al 1995. 



 Crianças HIV-infectadas com peso abaixo do p3: 

suplemento oral. 



Osteopenia e Osteoporose: 

prevenção   

 Manter peso adequado e evitar perdas 

  Reduzir ou parar de fumar; álcool; cafeína 

  Reduzir bebidas ricas em ácido fosfórico 

(carbonatadas) 

  Aumentar bebidas e alimentos ricos em cálcio (500 a 

1200mg/d) 

  Atividade física; Adaptar HAART  



Vitaminas e AIDS 



HIV infection induces a state of 
“intracellular pellagra”. 

Patients with AIDS and diarrhea may have 
niacin depletion. 

This study compared 24-h urine excretion 
of N1-methyl-nicotinamide among 

patients with pellagra and patients with 
AIDS who did and did not have diarrhea.  

Mucosal intestinal biopsy (endoscopy, 
colonoscopy), malabsorption tests, 

detection of parasites in stool.  

http://upload.wikimedia.org/wikipedia/en/1/16/Crest-FMRP.jpg


Graphic 1: N1- methyl-nicotinamide urine levels in HIV positive and pellagrins

HIV negative alcoholic patients
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P =  Pelagra 

C = AIDS sem diarréia 

D = AIDS com diarréia 

 * p < 0,05 

* 

Monteiro JP et al, 2004 

Patients 
with AIDS 

and 
diarrhea 
excreted 

less N1MN 
in urine 

Impaired 
niacin 

nutritional 
status 

Increased  
metabolic 

needs 



Nutritional status and 
the 24-hour urine 

excretion of N1MN. 

HIV-positive children 
and HIV-negative 

children who were or 
were not born of 

mothers with HIV-1 
infection. 

http://upload.wikimedia.org/wikipedia/en/1/16/Crest-FMRP.jpg


Age 

Gender 

Percentage of 
malnutrition 

Anthropometry 

Body 
composition 

http://upload.wikimedia.org/wikipedia/en/1/16/Crest-FMRP.jpg


Daily niacin, tryptophan, 
vitamin B6, and zinc 
intakes did not differ 

across groups. 

Urinary niacin values per 
gram of creatinine were 

similar and adequate 
across the groups. 

Adequate nutritional 
status, intestinal 

absorption and stable 
clinical condition. 

http://upload.wikimedia.org/wikipedia/en/1/16/Crest-FMRP.jpg
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Proteína

Lipídeo

50.8

14

36

SPE (2.868,4  1.602,3 kcal) N-SPE (3.151,6  1.661,2 kcal) 

Ingestão de calorias em subnutridos               

e não-subnutridos com AIDS antes HAART 

% % 

Monteiro JP et al., 2000 



Subnutridos Não-subnutridos

R-24h 35,2  17,9 45,6  20,3

FFQ 49,4  10,8 47,2  16,5

Níveis
séricos

17,9  7,2 19,9  6,3

Ingestão (mg/dia) e níveis séricos (mol/l) de 

-tocoferol em pacientes com AIDS  

Monteiro JP et al., 2000 
41,3% deficiência 



Monteiro JP et al, 2000 

Antes 

HAART 



Subnutridos Não-subnutridos

R-24h 667,7 (218,2 - 2.588,9) 763,5 (99,0 - 2.946,4)

FFQ 1.920,6 (773,8 - 5.590,3) 1.292,7 (249,4 - 4.745,0)

Níveis
séricos*

0,71  0,42 1,12  0,34

Ingestão (g/dia) e níveis séricos (mol/l) 

de retinol em pacientes com AIDS  

* p<0,05 Monteiro JP et al., 2000 70% deficiência 



Subnutridos Não-subnutridos

R-24h 2.674 (0 - 6.668) 2.109 (360 -18.331)

FFQ 4.150 (446 - 17.464) 3.318 (366 - 13.144)

Níveis
séricos

0,24  0,20 0,22  0,16

Ingestão (g/dia) e níveis séricos (mol/l) 

de -caroteno em pacientes com AIDS  

Monteiro JP et al., 2000 80% deficiência 



Ingestão 

Retinol -caroteno 

Retinol sérico  

Estresse 

oxidativo 



Pediatric, Adolescent and Maternal AIDS Branch, Center for Research for 

Mothers and Children, Eunice Kennedy Shriver National 

Institute of Child Health and Human Development (NICHD), National 

Institutes of Health, Bethesda,MD 

AIDS and Nutrition 

Cross-sectional substudy of a larger 
cohort study at clinical pediatric HIV 

centers in Latin America. 

To describe the prevalence of low 
concentrations of retinol, β-carotene, and 
α-tocopherol in a group of HIV-infected 

Latin American children and a comparison 
group of HIV-exposed, uninfected children. 

High-performance liquid chromatography. 

http://upload.wikimedia.org/wikipedia/en/1/16/Crest-FMRP.jpg


Results 

1240 

May 31, 2005 
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AIDS and Nutrition 

Rates of low concentrations: 

75% for retinol, 27% for β-carotene, 89% 
α-tocopherol. 

HIV-infected treated with antiretrovirals 
were less likely to have retinol deficiency, 
but no other HIV-related factor correlated 

with micronutrient low serum levels. 

Because we did not examine a group 
without exposure to HIV, the results 

could be due to factors related to in utero 
HIV exposure, such as genetic variations 

in vitamin transfer protein genes. 

http://upload.wikimedia.org/wikipedia/en/1/16/Crest-FMRP.jpg


Nutritional Assessment of Micronutrients in HIV-infected and -exposed uninfected 

children in Latin American Countries 

 

Jacqueline Pontes Monteiro1PhD, Lidiane Bernardes Faria1RD, Marisa M Mussi-

Pinhata1PhD, Laura Freimanis Hance2PhD, Jim Korelitz2PhD, Hélio Vannucchi1PhD 

, Wladimir Queiroz3PhD, Regina CM Succi4PhD; Leslie S Serchuck5PhD ; Hazra 

Rohan5PhD for the NISDI Pediatric Study Group* 

infected uninfected

0,00

2,00

4,00

6,00

8,00


-c

a
ro

te
n

e
 (


m
o

l/
L

) 







infected uninfected

HIV-infection status

0,50

1,00

1,50

2,00

re
ti

n
o

l 
( 

m
o

l/
L

)

























infected uninfected

10,00

20,00

30,00

40,00


-t

o
c

o
p

h
e
ro

l 
(µ

m
o

l/
L

)
















74% deficiência 27% deficiência 89% deficiência 



To describe the status of 
oxidative stress and antioxidant 

biomarkers and their 
association with metabolic and 
body composition components 
of HIV-lipodystrophy syndrome. 

Higher levels of hydroperoxide 
and advanced oxidation protein 
products were observed in the 
HIV+Lipo+ when compared to 

the other groups. 

http://upload.wikimedia.org/wikipedia/en/1/16/Crest-FMRP.jpg


Similar 
confounding 

variables 

• Smoking, alcohol consumption, age. 

• Duration of HIV infection, HAART use, 
types of antiretroviral therapies. 

NRTIs 

• May contribute to higher levels of oxidative 
stress (mitochondrial toxicity). 

 Insulin 

 Tryglycerydes 

• Associated with oxidative stress. 

•  TG in muscle,  fatty acids in 
mitochondrial matrix,  oxidative stress. 



"Comparison of bioelectrical impedance with skinfold thickness and x-ray absoptiometry to 

measure body composition in HIV-infected adults with lipodystrophy". Nutricion Hospitalaria. 

2010 May 3 [Epub ahead of print] 

Vassimon HS, Jordao AA. Machado AA, Monteiro JP,  

 

HIV+LIPO+ HIV+LIPO- Control 

Fat mass, % 18 (4)a 19 (4) 22 (2) 

      Correlation  0,66* 0,74** 0,71** 

      Agreement  0,65 (0,38; 0,86) 0,69 (0,60; 0,86) 0,58 (0,45; 0,73) 

Fat mass, kg 13 (5) 14 (5) 17 (3) 

      Correlation  0,87 ** 0,90** 0,61* 

      Agreement  0,79 (0,40; 0,96) 0,85 (0,74; 0,93) 0,60 (0,41; 0,87) 

Fat free mass, 

kg 

56 (7) 58 (7) 61 (6) 

      Correlation  0,93 ** 0,92 ** 0,73 ** 

      Agreement  0,89 (0,79; 0,96) 0,85 (0,73; 0,93) 0,61 (0,32; 0,91) 

Table 4 – Body composition by BIA and its correlation and agreement with DXA 

in each groups: HIV patients with LS (HIV+LIPO+) and without (HIV+LIPO-) 

and healthy (Control) groups. 

Abreviations: HIV+LIPO+ = HIV-infected man with lipodystrophy syndrome; HIV+LIPO- = 

HIV-infected man without lipodystrophy syndrome; Control = Healthy subjects 

The correlation test used was Pearson and * = p < 0.05 ** = p < 0.01 

The agreement test used was St Laurent. Values above 0.81 were considered almost 

perfect and beyond 0.40 as a fair strength of agreement  

To compare different methods to 
evaluate body composition 

between Brazilians HIV subjects 
with or without lipodystrophy 

syndrome and healthy subjects. 

Body composition can be 
measured by Bioelectrical 

Impedance Technique in HIV-
infected patients with LS. 

There was no correlation or 
agreement between 

anthropometric measures and x-
ray absoptiometry. 

http://upload.wikimedia.org/wikipedia/en/1/16/Crest-FMRP.jpg
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Objetivo: 

 Avaliar se a suplementação de micronutrientes 

em adultos e crianças HIV-positivos tem impacto na 

morbidade e na mortalidade. 

 15 ensaios randomizados: 5 vitamina A. 

 Micronutrientes vs placebo ou vs nenhum tratamento 

Micronutrient supplementation in children and adults with HIV 

infection 

Irlam JH, Visser ME, Rollins N, Siegfried N  

This review should be cited as: Irlam JH, Visser ME, Rollins N, 

Siegfried N. Micronutrient supplementation in children and adults with 

HIV infection (Cochrane Review). In: The Cochrane Library, Issue 4, 

2007. Oxford: Update Software. 



Conclusão: 

 Até o momento existem benefícios da 

suplementação de vitamina A em crianças na 

redução da morbidade, da mortalidade e no 

aumento do crescimento; para adultos, atingir as 

DRIs de micronutrientes parece mais aceitável. 

Micronutrient supplementation in children and adults with HIV 

infection 

Irlam JH, Visser ME, Rollins N, Siegfried N  

This review should be cited as: Irlam JH, Visser ME, Rollins N, 

Siegfried N. Micronutrient supplementation in children and adults with 

HIV infection (Cochrane Review). In: The Cochrane Library, Issue 4, 

2007. Oxford: Update Software. 



Nutritional interventions for reducing morbidity and mortality in 

people with HIV 

Mahlungulu S, Grobler LA, Visser ME, Volmink J  

This review should be cited as: Mahlungulu S, Grobler LA, Visser ME, 

Volmink J. Nutritional interventions for reducing morbidity and mortality 

in people with HIV (Cochrane Review). In: The Cochrane Library, Issue 

4, 2007. Oxford: Update Software. 

Objetivo: 

 Avaliar os efeitos dos macronutrientes via oral 

(dieta balanceada; rica em proteína; rica em 

carboidrato; rica em gordura) na redução da morbi-

mortalidade em adultos e crianças HIV-positivos. 

 8 ensaios randomizados: 486 participantes. 

 Macronutrientes vs placebo ou vs nenhum tratamento 

 Aumentou ingestão energética e protéica mas sem nenhum 

impacto na composição corporal e na contagem de CD4 



Nutritional interventions for reducing morbidity and mortality in 

people with HIV 

Mahlungulu S, Grobler LA, Visser ME, Volmink J  

This review should be cited as: Mahlungulu S, Grobler LA, Visser ME, 

Volmink J. Nutritional interventions for reducing morbidity and mortality 

in people with HIV (Cochrane Review). In: The Cochrane Library, Issue 

4, 2007. Oxford: Update Software. 

Conclusão: 

 Ensaios clínicos pequenos e em lugares de 

melhor poder aquisitivo; nenhuma conclusão 

significativa pode ser feita sobre os efeitos dos 

macronutrientes na morbidade e na mortalidade. 





Lipodistrofia e SIDA 

Jacqueline Pontes Monteiro 

jacque@fmrp.usp.br 



Inibidores de protease 

 Inibe protease do vírus da 

imunodeficiência humana 

(maturação do vírus) 

Indinavir, nelfinavir, ritonavir, 

saquinavir  





Terapia antiretroviral (HAART)  mortalidade e morbidade de 

pacientes HIV-positivos;  peso e qualidade de vida 

Terapia antiretroviral e alterações metabólicas (hiperglicemia, 

hiperlipemia e lipodistrofia) 

Shevitz A et al., AIDS 2001 
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Lipodistrofia – homem e mulher 

Pacientes 

 triglicéride  colesterol Hiperglicemia 

Muurahainem N., et al. AIDS 2000 



HIV e metabolismo lipídico 

Inibidor de protease e inibidor de transcriptase reversa 

  Triglicéride e colesterol 

  Estavudina e dideoxinosina; Ritonavir   Triglicéride 

(> 1000mg/dl) 

 Ritonavir  dislipidemia em duas semanas -  

colesterol em 24% e triglicéride em 137% 

 LDL (27% de aumento) e  HDL 

 Prevalência de dislipidemia (HAART) – 47 – 57%  



Única síndrome com múltiplos componentes? 

Síndrome da Lipodistrofia 



Síndrome da Lipodistrofia 

  gordura visceral (adipogênese e lipogênese) 

 circunferência abdominal e gordura dorsocervical  

Shevitz A et al., AIDS 2001 



Síndrome da Lipodistrofia 

 circunferência abdominal e gordura dorsocervical 

 Lipoatrofia de face, braços, pernas, nádegas (atrofia 

celular, apoptose)  

Shevitz A et al., AIDS 2001 



Síndrome da Lipodistrofia 

 Lipoatrofia de face, braços, pernas, nádegas (atrofia celular, 

apoptose)  

Shevitz A et al., AIDS 2001 



Síndrome da Lipodistrofia 

Lipoatrofia de face, braços, pernas, nádegas (atrofia 

celular, apoptose)  

Shevitz A et al., AIDS 2001 



Síndrome da Lipodistrofia 

 mama 

Shevitz A et al., AIDS 2001 



HIV e metabolismo lipídico 

Dieta 

  lipídios totais (não menos do que 20%) 

  carboidrato (50 – 55% VCT) 

  fibras (20 – 25g/dia) 

 ácido graxo saturado (< 10%) e  monoinsaturado 

(> 10%) 

  consumo de álcool 

 Ômega 3; 1,7g/dia – hipertrigliceridemia (> 

1000mg/dl) 

Dubé MP et al., Clinical Infectious Diseases 2000 



Lipodistrofia e 

Sugestão de 

Pirâmide 



Perfil da ingestão alimentar – ADIS – FMRP - 

USP 

Grupo Encontrado Padrão 

Cereais/massas 3x/dia Consumo 

moderado 

Legume/verdura < 2x/semana 1 – 3x/dia 

Leite 1x/semana 1 – 2x/dia 

Fritura 1x/dia Moderado 

Doces 1x/semana Moderado 

Frutas < 2x/semana 2 – 3 porções 



O aconselhamento 

nutricional é eficaz na 

síndrome da lipodistrofia da 

AIDS? 



HIV e metabolismo lipídico 

Atividade física 

  lipídios totais  e LDL 

  consumo de glicose 

  HDL 

 adiposidade visceral 

Shevitz A et al., AIDS 2001 



HIV e metabolismo lipídico em 

pediatria 

Lipodistrofia 

 É evidente? 

 Alteração na dieta oral tem algum impacto no estado 

nutricional? 



















Obrigada... 
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METHODS: 

Three years after antiretroviral therapy (ART) initiation, body circumferences and skinfold thicknesses 

were measured (n = 590), and fasted lipid profile assayed (n = 325), in children from 2 ARROW trial centres 

in Uganda/Zimbabwe. Analyses compared randomization to long-term versus short-term versus no 

zidovudine from ART initiation [unadjusted; latter 2 groups receiving abacavir+lamivudine+non-

nucleoside-reverse-transciptase-inhibitor (nNRTI) long-term], and nonrandomized (confounder-adjusted) 

receipt of nevirapine versus efavirenz. 

RESULTS: Body circumferences and skinfold thicknesses were similar regardless of zidovudine exposure 

(P > 0.1), except for subscapular and supra-iliac skinfolds-for-age which were greater with long-term 

zidovudine (0.006 < P < 0.047).  

Total and high-density lipoprotein (HDL)-cholesterol, HDL/triglyceride-ratio (P < 0.0001) and triglycerides (P 

= 0.01) were lower with long-term zidovudine. Low-density lipoprotein (LDL)-cholesterol was higher with 

efavirenz than nevirapine (P < 0.001). Most lipids remained within normal ranges (75% cholesterol, 85% 

LDL and 100% triglycerides) but more on long-term zidovudine (3 NRTI) had abnormal HDL-cholesterol 

(88% vs. 40% short/no-zidovudine, P < 0.0001). Only 8/579(1.4%) childrenhad clinical fat wasting (5 grade 1; 

3 grade 2); 2(0.3%) had grade 1 fat accumulation. 

CONCLUSIONS: Long-term zidovudine-based ART is associated with similar body circumferences and 

skinfold thicknesses to abacavir-based ART, with low rates of lipid abnormalities and clinical 

lipodystrophy, providing reassurance where national programs now recommend long-term zidovudine. 

Efavirenz and nevirapine were also similar; however, the higher LDL observed with efavirenz and lower 

HDL observed with zidovudine suggests that zidovudine+lamivudine+efavirenz should be investigated in 

future. 


