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SUMMARY 

Diet quality, growth and body composition were assessed over one year in 15 HIV+, prepubescent Romanian children. Those with highly active antiretroviral therapy (+HAART; n=5) vs medication naïve (-HAART; n=10) at Time 0 revealed a greater energy (E) intake in +HAART (p=0.01); both groups exceeded FAO recommended intakes for E and protein (PRO). No difference in age-adjusted weight (WT), height (HT), body mass index (BMI), arm fat (MAFA) or arm muscle was evident at baseline. Changes in z-scores of anthropometrics from 0 to 6 months, were greater in +HAART  for WT (p=0.02), HT(p= 0.03), BMI (p=0.06), and MAFA (p <0.001); changes were not different  from 6 to 12 months. We conclude that intakes exceeding recommendations for E and PRO are adequate to maintain growth in HIV-infected Romanian children; and HAART is associated with a greater caloric intake although this difference is not maintained over time.

INTRODUCTION 

     Growth failure and wasting of lean tissue, are serious and common complications of childhood HIV-infection.1 In areas where food, medicine, and a nurturing home environment are limited, the manifestations of HIV disease are likely magnified. HIV-infected children with poor growth have a 5-fold increase in the risk of death. In adults, diminished body cell-mass (BCM) has been correlated with timing of death due to wasting from AIDS2,3 Those with growth failure are characterized by a disproportionate decrease of fat-free mass (FFM) with retention of body fat.  Lower FFM and BCM was documented in children with HIV-associated growth failure compared with normally growing HIV-infected children.4 Accurate measurements of growth and body composition are important to monitor changes in the nutritional status of HIV-infected children.

     Repeated anthropometric measures obtained by trained individuals to assure reliability, is one method to assess body composition in limited resource settings that is reliable and has a strong predictive ability of overall nutritional status.5

     The purpose of our project was to evaluate growth, changes in body composition, and the adequacy of nutrient intake, as measures of nutritional health for HIV-infected Romanian children.

MATERIALS AND METHODS

Population: 

      Seventeen HIV-infected prepubescent children, 11 girls and 6 boys aged 4 to 11 were evaluated April, 1998 to March, 1999 at Casa Speranta, a family-style home, established since 1991, in Constanta, Romania. Fourteen children were infected as a result of unsafe medical practices prior to 1990 and 3 were infected through perinatal transmission. Seven children received HAART during the 12 months; 2 were deleted from the analyses because they began HAART during month 7 of observation. The children live as a member of a family, with "Mamas" and 3 or 4 other children. Two food managers plan and prepare nutrient rich ethnic dishes served within three meals and three snacks daily. The IUPUI and Clarian Hospital Institutional Review Board approved the study. Informed consent and letters of agreement were received from Romanian collaborators.

Anthropometric Measurements: 

     Triplicate measures of weight (WT), height (HT), mid-arm circumference (MAC), and triceps (TS) skinfold were obtained by the same trained examiners, at Time 0 and repeated at 6 and 12 months.6 WT was measured to the nearest 0.1 kg on a BWB-800 Digital Professional Scale (Tanita Corporation of America, INC); children were weighed minimally clothed. HT was measured to the nearest 0.1 cm standing on a flat surface against a non-stretch measuring tape secured to a true vertical flat surface and a block, squared at right angles against the wall, was then brought to the crown of the head. Skinfolds were measured to the nearest 0.5 mm using a Lange skinfold caliper, Cambridge Scientific Industries, Inc. MAC was measured to the nearest 0.1 cm with a non-stretch, flexible measuring tape.  Calculated estimates of arm muscle (AMC, MAMA), arm fat (MAFA) and body mass index (BMI) were derived with standard equations.6-8
Nutrient assessment:

     Average nutrient intakes were analyzed from 3-day records at 0 and 12 months using the Minnesota Nutrient Data System (NDS) Analysis Package version 4.01. “Mamas” recorded intakes for each child for each three-day period. The records were translated into English on site and verified by the same investigator for accuracy.  Both 3-day periods represented the same menus of the ten-day cycle and ethnic recipes were standardized and added to the NDS database. Estimated intakes for each child were compared to the Food and Agricultural Organization (FAO) recommendations for age and gender.9 

Study design and data analysis:

    Nutrient intakes (2 measures, 12 months apart) and anthropometrics (3 measures, 6 months apart) were compared in 15 HIV-infected Romanian children living in a family-style facility. Children were divided into 2 groups, treated  (+HAART; n=5) or medication naive (-HAART; n=10). At month 6, 480 ml of cow's milk (2% fat), equivalent to 240 Kcal and 16 g protein, was added daily to the regular menus for each child.  Means of triplicate anthropometric measures were calculated into z-scores using normative data.8,10,11 Average daily nutrient intakes were analyzed from 3-day food records at 0 and 12 months. Repeated measures of z-scores and nutrient intakes were compared between +HAART and -HAART, using t-tests and ANOVA with Microsoft Excel. 

RESULTS 

     At time 0, +HAART consumed more E than -HAART; PRO intakes were equally as high. Intakes of both groups exceeded FAO recommendations. At 12 months -HAART consumed more PRO than +HAART (Table 1). E intakes were higher at 12 months compared to intakes at time 0; +HAART,  3369+181 vs 3147+103 (p=0.04) and -HAART, 3363+138 vs 2880+288 (p<0.001 ) respectively. At Time 0 and 12 months, +HAART was older, however there were no differences in the age-adjusted calculated z-scores for WT, HT or BMI at either time (Table 2). Changes from 0 to 6 months, were significantly different between groups for WT, HT, and BMI; there was no difference in changes between groups  from 6 to 12 months (Table 3).  At Time 0, MAFA and AMC  were not significantly different between  groups. Change in MAFA z-scores  for +HAART, 0-6 months, 0.41+0.97 was  greater than 6-12 months -0.25+0.30 (p<0.01) and greater than -HAART during 0-6 months -0.21+0.47 (p<0.001). Change in AMC z-scores for +HAART, 6-12 months was greater than -HAART 0.56+0.46 vs -0.09+0.37 (p<0.05), respectively.

Table 2: Mean(SD) Energy (E) and Protein (PRO) intakes of HIV+ Romanian children with(+HAART) vs no(-HAART) therapy

	
	Time 0 
	12 Months

	Nutrient
	+HAART
	-HAART
	+HAART
	-HAART

	E, kcal/d
	3147 (103)*
	2880 (288 )*
	3369(181)
	3363 (138)

	E, % FAO 9

PRO, g/kg/d
	158(11.3) 

5.4 (0.3)
	155 (14.7)

5.9 (1.2)
	159 (15.6)

5.2 (0.49)**
	   165 (9.6)

6.4 (1.22)**


* p=0.01, **p<0.01

Table 2: Mean (SD) age and anthropometric measures and calculated z-scores+ 

for HIV+ Romanian children with(+HAART) vs no(-HAART) therapy   

	
	Time
	0
	12
	Months

	
	+HAART
	-HAART
	+HAART
	-HAART

	Age, years
	10.0(0.31)*
	8.5(2.04)*
	  11.0(0.33)*
	   9.5(2.03)*

	WT, kg
	24.3(0.66)*
	21.5(4.0)*
	27.4(1.66)**
	22.8(4.02)**

	     z-scores10
	-1.09(0.25)
	-1.00(0.50)
	-1.15(0.54)
	  -0.88(0.24)

	HT, cm     
	118.4(5.31)
	112.7(12.4)
	125.1(5.50)
	117.7(12.34)

	     z-scores10
	-2.51(0.90)
	-2.34(1.02)
	-2.15(0.87)
	 -2.31(1.0)

	BMI, kg/cm2
	17.4(1.48)
	16.8(0.92)
	17.6(1.36)
	16.4(1.42)

	    z-scores11
	0.38(0.81)
	0.39(1.13)
	0.07(0.72)
	-0.41(1.06)


+ z- score of -1.6 ~ 5th percentile; values < the 5th  indicate suboptimal growth. 

*p< 0.05, **p<0.01

 Table3: Mean(SD) changes+ of HIV+ Romanian children with(+HAART) 

vs no(-HAART) therapy

	Time
	0 - 6 
	Months
	6 - 12 
	Months

	
	+HAART
	-HAART
	+HAART
	-HAART

	WT, kg
	2.0(0.58)***
	0.64(0.28) ***
	1.14(0.92)
	0.69(0.95)

	   z-scores10
	0.19(0.31)**
	-0.15(0.29) **
	0.01(0.17)
	0.01(0.30)

	HT, cm
	3.56(0.96) **
	2.20(1.20) **
	3.14(1.06)
	2.77(0.84)

	   z-scores10
	0.18(0.48) **
	-0.11(0.40) **
	0.18(0.07)
	0.14(0.45)

	BMI, kg/cm2
	0.31(0.59) *
	-0.15(0.49) *
	-0.14(0.65)
	-0.23(0.69)

	     z-scores11
	-0.01(0.39) *
	-0.44(1.67) *
	-0.30(0.43)
	-0.35(0.40)


+ z-score change of 0 ~ growth at the 50th percentile

* p<0.10, **p <0.05, ***p<0.01, 

     CD4 lymphocyte counts (mean+SD) available for +HAART, prior to HAART  (153+75), at Time 0 (291+111), and 12 months (438+278) and for -HAART, at Time 0 (380+272, n=7) and 12 months (405+273, n=9) describe this as a homogenous population with advanced disease 
CONCLUSIONS

     The data suggest that HIV-infected children living in a family-style home care environment with unlimited intakes of excellent quality food, grew at normal or near normal rates for age and sex over the course of a year.  Mean z-scores of WT, HT and BMI suggest proportionate weight for significant stunted linear growth. We conclude that nutrient intakes exceeding recommendations for E and PRO maintain growth in HIV-infected Romanian children. HAART is associated with increased intake of E, however this difference did not appear to be sustained over time. Increased intakes of E and PRO during 6-12 months in -HAART may have resulted from the daily addition of milk and encouragement to increase intake. 

     The small sample limits interpretation, however repeated measures over time provide additional power in the assessment. Continued opportunity to follow HIV-infected children in  Romania, will allow us to further define the effects of high quality nutrition and medical interventions that overcome disease-associated wasting and malnutrition for children who live in areas with limited resources. 
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