
Nutrition Management of HIV-infected 
Women of Reproductive Age 

Wafaie Fawzi 
Departments of Global Health and Population, 

Nutrition and Epidemiology 
Harvard School of Public Health 

June 10, 2013 
 



Nutrition and HIV infection 
Vicious cycle of micronutrient deficiencies and HIV pathogenesis 

Semba RD and Tang AM. Br J Nutr. Mar 1999;81(3):181-189. 



Interaction of HIV and Nutrition 

impairs	

HIV	 Nutrition	

exacerbates	



Percentage of workforce lost to AIDS  
by 2005 and 2020 in selected African countries 
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Sources:  ILO (2000) POPILO population and labour force projection;  UN Department of 
Economic and Social Affairs, Population Division (1998)  World Population Prospects: 
the 1998 Revision 



Sharpstone DR et al. AIDS. 1996;10(12):1377-1384. 
 



Fitch KV et al. Metabolism 2009;58(5):608-615. 



Interaction of HIV and Nutrition 

impairs	

HIV	 Nutrition	

exacerbates	



van der Sande MA et al. JAIDS 2004;37(2):1288-1294. 



Liu et al, JID 2011:204) 



HGB 

Liu E et al. J Infect Dis. Jul 15 2011;204(2):282-290. 



B Vitamins in multiples of RDA may reduce HIV-1 
mortality (Tang et al. 1996) 

•  Vitamin B1 (>=5 x RDA)  
•  RR=0.61, 95% CI: 0.38-0.98 

•  Vitamin B2 (>=5 x RDA) 
•  RR=0.60, 95% CI: 0.37-0.97 

•  Vitamin B6 (>=2 x RDA) 
•  RR=0.60, 95% CI: 0.39-0.93 
 

Tang et al. AJE 1996 



Supplemental B vitamins (self report) may delay 
progression to AIDS and death in South African 

HIV-infected patients 
 

•  Matched case-control study, N=175 pairs 
•  Black HIV + patients in Johannesburg 

1985-1997 
•  Median time to progression 32.0 wk for those 

without vitamins versus 72.7 wk for those who 
took B vitamins  (p=0.004) 

•  Median survival 144.8 wk for patients without 
vitamins, 264.6 wk for those who took B 
vitamins (p=0.001) 

Kanter et al. JAIDS 1999 



Multiple micronutrients reduce mortality among 
some HIV-positive Thai patients  

 
•  RCT, N=481, duration=48 weeks 
 
•  Daily placebo vs. multiple micronutrients 

•  Overall mortality:  
RR=0.53 (95%CI 0.22-1.25), p=0.10 

 
Mortality Among those with CD4 <200:  

  RR=0.37, p=0.05 
 

Mortality Among those with CD4 <100:  
  RR=0.26, p=0.03 

Jiamton et al. AIDS 2003 



Trial of Vitamins, Tanzania 

•  Factorial design of Vitamin A, and Vitamins B-
complex, C, and E 

•  Women enrolled during pregnancy 
•  Followed up for median of 6 years  
•  Monthly assessments of clinical signs 
•  Regular assessment of CD4+ count, HB 

concentration, and viral load 
•  High compliance 

 Fawzi et al. NEJM 2004 



 1. VITAMIN A ALONE                       (n=272) 

 2. MULTIVITAMINS EXCLUDING VIT A   (n=271) 

 3. MULTIVITAMINS INCLUDING VIT A   (n=268) 

 4. PLACEBO                                    (n=267) 

•  PREFORMED VIT A : 5000 IU 

•  β-CAROTENE       : 30 mg 

•  B1       :  20 mg 

•  B2       :  20 mg 

•  B6       :  25 mg 
•  NIACIN : 100 mg 

•  B12     :  50 µg 
•  C        : 500 mg 

•  E        :  30 mg 
•  FOLATE: 0.8 mg 

1. & 3. VITAMIN A 200,000 IU 

2. & 4. PLACEBO 
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Characteristic Multivitamins 
[N=539] 

No Multivitamins 
[N=539] 

Vitamin A 
[N= 540] 

No Vitamin A 
[N=538] 

CD4+ cell count     
Mean (SD) 444 (249) 453 (289) 438 (255) 459 (284) 

Median 415 407 404 419 
     
CD4+ categories (%)     

<200 11.8 12.2 12.1 11.8 
200-499 51.0 51.9 53.1 49.7 

500+ 29.7 29.0 2739 30.7 
Unknown 7.6 7.0 6.8 7.8 

 

Baseline characteristics of mothers in 
intervention and control groups: 

Tanzania Vitamin and HIV Infection 
Study 

	



Kaplan-Meier curves of progression to  
WHO stage 4 or death, by regimen  
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Multivitamins B, C, and E
Multivitamins and Vitamin A
Vitamin A alone
Placebo

 
No. at risk 
Multivitamins B, C, and E 271 195 157 119 
Multivitamins and Vitamin A 267 181 143 102 
Vitamin A alone 272 190 147 104 
Placebo 267 173 145  101 
 

 Fawzi et al. NEJM 2004 



Effect of multivitamins on T cell counts 

CD4  count	

 Fawzi et al. NEJM 2004 



  

  	

Multivitamins and HIV-related complications   

 Fawzi et al. NEJM 2004 



Effect of multivitamins on postpartum wasting  

RR MVITS vs. Placebo = 0.66 (0.47, 0.94) 

 Villamor et al. AJCN 2005 
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Effects of multivitamins on  
hemoglobin concentrations (g/dL) 

      Fawzi et al. 2006 

Period Placebo 
(N=219) 
Mean (SD) 

MVits 
(N = 228) 
Difference 

P MVits + A 
(N = 226) 
Difference 

P Vit A Alone 
(N=233) 
Difference 

P 

Whole 
Period 

10.84 (1.31) 0.20 (0.00,0.40) 0.05 0.21 (0.02, 0.40) 0.03 0.04 (-0.16,0.23) 0.7 

Up to 70 
Days 
Postpartum 

10.16 (1.87) 0.59 (0.22, 0.97) 0.002 0.53 (0.15, 0.91) 0.006 0.32 (-0.06,0.70) 0.1 

First 2 
Years 

10.64 (1.49) 0.37 (0.13, 0.62) 0.003 0.36 (0.12, 0.60) 0.003 0.17 (-0.08,0.42) 0.2 

First 4 
Years 

10.88 (1.42) 0.27 (0.06, 0.48) 0.01 0.27 (0.07, 0.48) 0.009 0.09 (-0.12,0.30) 0.4 



Randomized Trial of High vs. Standard Dose Multivitamins: 
Effects on HIV Progression and Death 

Isanaka et al. JAMA 2012 



Effect of High-Dose Multivitamins on Clinical and 
Laboratory Markers of Health Status 

Isanaka et al. JAMA 2012 



       Mehta et al. 2010 

Vitamin D and Disease 
Progression among 
Tanzanian Women Pre-
HAAART 



Vitamin D status of HIV-
infected Adults and All-
cause Mortality among 
Tanzanian Adults 
Initiating HAART 

Sudfeld et al. 2012 





van Raaij JM et al. Am J Clin Nutr. Mar 1991;53(3):612-619. 
 



 
Li N, et al. (2013)  



Mehta S et al. Am J Clin Nutr. Jun 2008;87(6):1639-1649. 



Maternal vitamin A levels and mother-to-child 
transmission of HIV-1 

Semba Lancet 1994 
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Effect of Multivitamins on  
Pregnancy Outcomes 

Fetal Death 

Low Birthweight (<2500g) 

Preterm Birth (<37 weeks) 

Small for Gestational Age 

Severe Preterm Birth (<34 weeks) 

0       0.5      1.0        1.5      2.0 

Fawzi et al., Lancet 1998. 
Relative Risk 



Effect of Vitamin A 
on Pregnancy Outcomes 

0       0.5      1.0        1.5      2.0 

Fawzi et al., Lancet 1998. 
Relative Risk 

Fetal Death 

Low Birthweight (<2500g) 

Preterm Birth (<37 weeks) 

Small for Gestational Age 

Severe Preterm Birth (<34 weeks) 



Effect of vitamin A supplementation on  
HIV infection of offspring 

Fawzi et al. AIDS 2002 



Vitamin A trial among HIV-infected women   
in Zimbabwe 

•  Examined efficacy of a single large dose of vitamin A given to 
women in the early postpartum period (400,000 IU) and/or to 
neonates (50,000 IU) 

•  2 by 2 factorial design 
–  Aa (maternal and infant vitamin A supplementation) 
–  Ap (maternal vitamin A and infant placebo) 
–  Pa (maternal placebo and infant vitamin A) 
–  Pp (maternal and infant placebo) 

Humphrey et al. JID 2006 



Humphery    et  al  .  JID  2006	

Among the majority of infants, namely those who were PCR 
negative at 6 weeks, all three vitamin A regimens were 
significantly associated with an ~2-fold higher mortality 



Multivitamins reduced risk of infection through 
breastfeeding in population subgroups 
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Duration of breastfeeding 
 BHITS meta-analysis 
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Transmission = ~ 8.9/100 child years of 
BF 



Mixed breastfeeding  
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Nutrition Management of HIV-infected 
Women of Reproductive Age 

An Integrated Approach  



Kinney et al, PLOS Medicine, 2010 


