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ABSTRACT: 


Title 


Effect of nutritional supplementation on disease outcome in adolescents with HIV on 
 HAART: a randomised double-blinded clinical trial 


Department: Department of Paediatrics, Christian Medical College, Vellore 
 Name of the candidate: P. Blessy Sucharita 


Degree and Subject: MD Paediatrics 
 Word count: 705 


Background:  Adolescents  with  HIV  (Human  immunodeficiency  virus)  /  AIDS 
 (Acquired  immunodeficiency  syndrome)  are  a  unique  group  of  patients.  During 
 adolescence due to the growth spurt and increased activity, there is a need for increased 
 calorie requirement and this is more so for adolescents living with HIV. There is a high 
 prevalence of nutrient deficiencies among children, adolescents and adults with HIV. 


Nutritional  supplementation  is  an  easy  and  inexpensive  adjunctive  therapy  to 
antiretroviral therapy.  Nutritional supplementation can delay disease progression and 
improve clinical outcome in adolescents with HIV in both the developed and developing 
countries.  Micronutrient  and  macronutrient  supplementation  among  adolescents  with 
HIV  has  been  studied  by  several  scientists  in  different  countries.  However,  many 
centres in India catering to adolescents with HIV do not emphasize on the importance 
of  nutritional  supplementation  along  with  HAART  (Highly  active  anti-retroviral 
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therapy.  This  randomised  clinical  trial  (RCT)  was  done  to  emphasize  on  nutritional 
 supplementation in addition to good compliance with HAART. 


OBJECTIVES: 


1)  To  assess  the  effect  of  micronutrient  and  macronutrient  supplementation  on  the 
 outcome of illness among adolescents with HIV on HAART, at the end of three months 
 and six months using the following parameters: 


a) Immunological outcome - CD4 lymphocyte count levels  


b) Nutritional status - Weight, Height and Body mass index centiles 
 c) Quality of life - Number of episodes of illness over the 6 month period 
 2) SETTING: a) Adolescent Medicine Clinic, Paediatrics Unit 3 


b) Paediatrics Infectious diseases Clinic 
 c) Infectious diseases clinic, CMC 


d) ACTFID (ART centre ACC – CMC trust for infectious diseases) ART centre, CMC 
 Vellore and ID clinic, CMC, Vellore. 


3) METHODS: This study was a prospective, randomized, double-blinded, clinical trial 
 All these patients who were eligible to  be enrolled into the  study had been on some 
nutritional  supplementation  containing  65  calories  and  3.2  gm  of  protein  per  day,  in 
addition to their daily dietary intake. The study participants were randomized into two 
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arms of 40 each, the Supplementation arm and the Placebo arm. Supplementation arm 
 received  an  additional  macronutrient  supplementation  of  400  calories  and  15gms  of 
 protein  per  day  and  multivitamin  tablets  containing  micronutrients.  Placebo  arm 
 received similar appearing powder with 100 calories and 2 gm of protein per day and a 
 placebo  tablet  which  was  similar  in  appearance  to  the  multivitamin  tablets.  Baseline 
 information about the nutritional status of the participants included the following: 


a. Weight,  
 b. Height  
 c. BMI   


d. Daily dietary intake using the 24 hour recall method 
 e. CD4 counts,  


f. Number of illness episodes in the previous 6 months were documented.  


Reassessment of the participants including weight, height and BMI centiles were done 
 at the end of three months and six months of starting the intervention. Likewise CD4 
 counts were done at the end of 3 months and 6 months as part of standard care. 


RESULTS:  


Eighty adolescents were recruited for the study and followed up at the end of 3 months 
and 6 months. There was no rise in CD4 levels at the end of 3 months or at the end of 6 
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months.  BMI in the supplementation group increased from 16.5 to 17.5 as compared 
 to an increase to 16.5 from 16.3in the placebo group (p value - 0.036).  


There was a decrease in triglyceride levels from 99.2 to 81 in the supplementation group 
 (p value - 0.028). There was an increase in hemoglobin in the supplementation group 
 which was not statistically significant. 


Number of episodes of illness decreased from 32.5% to 0 in the supplementation group 
 and from 20% to 2.9% in the placebo group. 


CONCLUSIONS 


Nutritional supplementation in adolescents with HIV on HAART is essential for good 
 outcome in terms of weight and body mass index in turn, which is an important predictor 
 for improvement in HIV / AIDS. The number of episodes of illness can be reduced in 
 these patients with better nutrition. 


Keywords: HAART, nutrition, outcome 
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INTRODUCTION 


In the management of adolescents with HIV / AIDS, highly active antiretroviral therapy 
 (HAART) which aims at viral suppression, does not always result in complete immune 
 recovery.  The relationship between viral suppression and immune recovery is dynamic. 


Immune recovery involves several factors such as stage of disease and socio economic 
 factors. Of the socioeconomic factors, current nutritional status plays a pivotal role.  


Studies  have  revealed  a  high  prevalence  of  nutrient  deficiencies  among  children, 
 adolescents  and  adults  with  HIV.  Nutritional  supplementation  can  be  an  easy  and 
 inexpensive  adjunctive  therapy  to  delay  progress  of  disease  and  to  improve  clinical 
 outcome  in  patients  living  with  HIV  /  AIDS  in  both  developed  and  developing 
 countries.  Micronutrient  and  macronutrient  supplementation  among  adolescents  with 
 HIV has been studied in several countries. 


However, many centres in India catering to adolescents with HIV do not emphasize on 
 the importance of nutrient supplementation along with HAART. In order to study the 
 effect of nutritional supplementation in addition to good compliance with medications, 
 we proposed to do an interventional study among this group of patients.  


The  primary  aim  of  this  study  was  to  observe  the  effect  of  supplementation  for  a  3 
month  period  with  both  micronutrients  and  macronutrients.  CD4  lymphocyte  counts 
and other parameters  were to be assessed at the end of 3 months and at the end of 6 
months. The secondary objective was to document increase in weight, height, and body 



(15)15 


mass index centiles. A third objective was to assess quality of life in terms of number 
 of episodes of illness and hospitalizations during the 6 month period. 


AIM: 


To study the effect of nutritional supplementation on adolescents with HIV on HAART. 


OBJECTIVES 


1)To  assess  the  effect  of  micronutrient  and  macronutrient  supplementation  on  the 
 outcome of illness among adolescents with HIV on HAART  at the end of three months 
 and six months using the following parameters: 


a) Immunological outcome - CD4 lymphocyte count levels  


b) Nutritional status - Weight, Height and Body mass index centiles 


c) Quality of life - Number of episodes of illnesses over the 6 month period 
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REVIEW OF LITERATURE 
 INTRODUCTION: 


HIV / AIDS has become one of the leading causes of mortality for humanity since its 
 discovery in the 20th century(1). It has devastated individuals, families and communities 
 leaving millions homeless and helpless(2). It also comes with a significant social stigma 
 and has therefore resulted in the effacement of the social order. This is because it has 
 not  only  caused  ill  effects  on  a  patient’s  health,  but  also  on  their  social  and 
 psychological status,  undermining their ability  to function as  healthy  individuals  and 
 families.  It  has  stunted  economic  growth  of  society,  by  increasing  the  demands  on  a 
 person as well as by reducing their working and earning capacity in a society(3). It is 
 said  to  be  one  of  the  most  destructive  and  disabling  of  diseases  that  ever  affected 
 humanity(4). 


HISTORY OF HIV: 


The origins of HIV is unclear. It was discovered in the 1950s and so is a relatively recent 
disease(5). In 1959, it was first identified in a man from the Belgian Congo(6). The HIV 
virus is similar to the African monkey virus. Since monkeys were a source of food for 
the bush hunters of Africa, it is considered that the monkey virus eventually infected 
humans.  Eating  the  infected  meat  was  found  to  be  the  source  of  infection  in  these 
men(7). Phylogenetic studies indicate a close  relationship between HIV1 and Simian 
immunodeficiency virus (SIV) from the chimpanzee (SIVcpz). HIV2 is related to the 
Sooty  Mangabey  monkeys  (SIVsm)(8).  HIV-1  and  HIV-2  share  many  similarities  in 
terms  of  their  genetic  makeup,  transmission    and  clinical  profile(9).  AIDS  is  a  viral 
zoonosis. HIV1 is responsible for the widespread pandemic. HIV 1 and HIV2 differ in 



(18)18 


the rapidity of their transmission and the area to which they are confined. HIV2 is milder 
 in  transmission  and  slower  to  progress  to  the  disease  of  AIDS  when  compared  to 
 HIV1(10) 


 HIV STRUCTURE AND MECHANISM OF TRANSMISSION 


  


HIV  is  a  lentivirus,  belonging  to  the  family  Retroviridae.  It  is  120  nm  in  diameter,  
spherical with a cylindrical nucleoid and surrounding proteins (11). The nucleoid has 
core proteins p24 and p17. A lipid bilayer envelop ensheaths the viral body. The envelop 
proteins are gp41 and protein gp120 that aid in binding to target cells. Viral genome 
RNA and the reverse transcriptase enzyme are within the nucleoid. The genetic material 
in the retrovirus is in the form of RNA(12). This is transcribed into DNA by the enzyme 
reverse transcriptase. The DNA thus produced migrates into the nucleus of the host cell 
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and  is  inserted  into  human  genome  by  the  enzyme  integrase,  thus  infecting  the 
 human(13). 


BURDEN OF HIV 


HIV/AIDS in earlier days because of the high mortality rates, caused severe damage to 
 food safety of societies and nations. The constraints caused on the economic situation 
 led to financial instability and further affected the nutritional status of the patients.  The 
 health system worldwide has been challenged significantly by HIV / AIDS in the last 
 30 years(14). This is more so in the poorer and socially deprived sections of society(15). 


While success in slowing the disease is evident in some parts of the world, there are 
 other parts where it is still a severe crippling disease(16). The hard earned success and 
 development in science and medicine over the previous half a century was wiped away 
 by  the  incomparable  mortality  and  morbidity  associated  with  HIV(17).  The  overall 
 quality  of  life  for  a  person  is  adversely  affected(18).  Coping  with  the  deteriorating 
 health needs, drug effects of ART, social stigma, guilt, fear of death from AIDS related 
 illnesses and economic hardships can worsen the situation further(19). 


Within  families,  relationships  are  severely  affected  as  a  result  of  HIV(20).  Chronic 
illness  in  parents  affects  their  ability  to  care  for  and  support  their  children  and  other 
family members. Guilt, shame, anger and poverty stunt family relationships and cause 
psychological trauma to children(21).  
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GLOBAL DISTRIBUTION: 


HIV / AIDS stands number five in the list of leading causes of disability in the world 
 (22). Since the origin of the epidemic, there are 78 million people infected with HIV. 


Every year an alarming 2.1 million new people are infected and 1.5 million die due to 
 AIDS related diseases(23). Every part of the world is affected by the HIV pandemic; 


there are some areas which are more affected than the others. Sub Saharan Africa has 
 been the worst affected by this disease where 70% of the population is infected(24). A 
 majority(90%)  of  persons  living  with  this  disease,  live  in  poor,  unindustrialised  and 
 underdeveloped countries of the world(25). Distribution of HIV is unequal, with around 
 930,000  people  being  affected  in  North  America  while  in  Sub-Saharan  Africa  an 
 estimated 26 million are affected. It is evident that HIV is more concentrated in areas 
 which are already deprived of a stable economy and are therefore already facing serious 
 health related problems(15). 


HIV IN INDIA: 


India stands third among all countries with regard to HIV / AIDS(26). In India, AIDS 
pandemic began in the mid-1980s. The first case was identified in Chennai. Within the 
country,  prevalence  is  widely  variable.  The  states  of  Tamil  Nadu,  Andhra  Pradesh, 
Telangana and Karnataka are home to 3.6 lakh patients with HIV / AIDS, constituting 
50% of the total number in India. Of the 7.7 lakh patients  in  India, Tamil Nadu is home 
to 80,685(27). 
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HIV IN ADOLESCENTS: 


The  WHO  defines  the  adolescent  age  arbitrarily  as  10-19  years.  In  India  22%  of  the 
 national  population  is  in  the  adolescent  age  group  of  10-19  years  (31).  Worldwide 
 adolescents represent 25–30% of all persons living with HIV / AIDS, constituting 9–10 
 million patients (28). It is estimated that 45% of new HIV infections occurred in the 13-
 22  year  age  group  every  day  (29).  According  to  UN  General  Assembly,  adolescents 
 constitute half of the new cases of HIV occurring daily worldwide (30).  


Adolescents living with HIV are of two main categories, students and slum/street youth. 


Street dwelling youth are a vulnerable group at risk for acquiring HIV. IV drug abuse, 
 unsafe sexual practices, serial monogamy as well as multiple sexual partners are some 
 of  the  factors  which  play  a  key  role  in  the  transmission  of  HIV  in  adolescents(32). 


Ignorance  about  safe  sex,  is  one  of  the  common  causes  of  HIV  prevalence  among 
 adolescents(33). Adolescents with HIV/ AIDS comprise a diverse group of patients in 
 terms  of  socio-demographics,  the  mode  of  transmission,  clinical  profile,  associated 
 substance abuse, sexual activity, immune status, psychological development and their 
 adherence to anti-retroviral therapy(ART)(34). 


Several studies have been done in different parts of the world looking for probable risk 
 factors  among  adolescents  with  HIV  /  AIDS.  In  the  streets  of  Kathmandu,  Nepal, 
 prevalence of HIV among adolescents is 20 times higher than in the general population. 


Risk factors in these adolescents include IV substance abuse, multiple sexual partners 
and commercial sex workers (35). 
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CHALLENGES IN DEALING WITH ADOLESCENTS WITH HIV 


Adolescence  is  a  critical  stage  in  human  development  (36).  It  is  a  transition  from  a 
 dependent  childhood  to  an  independent  adulthood.  During  this  period  there  is  an 
 increased vulnerability to sexual ill health (37). Geldard and Geldard (2006) understood 
 that it is a stage of travel from dependency to independence, autonomy to maturity and 
 a stage where an individual moves from family support to other supports in the social 
 system (38). 


In  the  UK,  paediatric  oncologist  Maria  Michelagnoli  and  her  colleagues  coined  the 
 phrase  “The  Lost  Tribe”  to  describe  adolescents  who  were  in  their  care.  This  was 
 because, adolescents in their research population when compared to the 2 year olds with 
 leukaemia  and  the  70  year  olds  with  lung  cancer,  required  age  specific  strategies  to 
 improve their compliance and the resultant outcome of illness (39). 


HIV in adolescents needs to be dealt differently from HIV in adults (40). Identifying 
themselves with the illness is a big challenge for adolescent patients. Other factors that 
further worsen this situation are the need for lifelong medication, the social stigma and 
the loss of loved ones to HIV / AIDS (41). Their self-esteem is affected by apprehension 
regarding their future with regard to education, career and marriage and the feeling that 
they are affected for a lifetime (42). WHO working group on HIV / AIDS has clearly 
outlined the need for a holistic approach in the management of adolescents living with 
HIV, which is to be patient based and family cantered (43). Research in the recent years 
has stressed on the importance of the role of family in preventing HIV in adolescents.  
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Family  is  the  most  important  unit  responsible  for  moulding  the  life  of  an  adolescent 
 (44). Healthy  family relationships, open communication, good education, secure peer 
 groups, support and affection are needed for adolescents to grow up into overall healthy 
 individuals (45). 


MALNUTRITION IN HIV:  


There is a higher prevalence of malnutrition in patients with HIV/AIDS as a result of a 
 poor appetite, decreased intake and increased demands. Malnutrition in turn plays an 
 important  role  in  the  outcome  of  illness  (46).  Weight  loss  is  one  of  the  earliest  and 
 commonest features of AIDS (47). Chlebowski  et al in their study among hospitalised 
 HIV patients, observed that almost all patients had a weight loss of 10% or more (48).  


Weight  loss,  emaciation  and  low  BMI  are  indicators  of  HIV,  hence  the  name  Slim 
disease. Sixty percent of adolescents with HIV have clinical findings suggestive of Slim 
disease  (49).  Three  important  factors  of  poor  nutrition,  malabsorption  and  less 
affordability result in an overall dismal nutritional status and a bad outcome of illness 
(50). Diarrhoea and malabsorption are common complaints in 30–50% of HIV patients 
in developed countries and in 90% of those in developing countries (51). In addition, 
while on ART, these patients suffer from decreased appetite because of an altered taste, 
exaggerated  nausea  and  vomiting.  Depression,  guilt,  poor  socioeconomic  conditions 
and non-affordability of nutritious food are also important factors contributing to the 
under  nutrition  in  HIV/AIDS  (52). Abnormalities  in  endocrine  function  like  adrenal 
insufficiency,  lipodystrophy,  diabetes  can  also  contribute  to    poor  nutrition,  in  HIV 
patients (53). 



(24)24 


MICRONUTRIENT DEFICIENCY IN HIV 


HIV infected patients  have  more  micronutrient deficiencies when compared with the 
 general population (54). Deficiencies in thiamine, selenium, zinc, and vitamins A, B-3, 
 B-6,  B-12,  C  are  individually  responsible  for  poor  immunity,  increased  morbidity,  
 mortality and disease progression in patients with HIV (55). Randomized, open labelled 
 trials  were  conducted  to  assess  the  effect  of  micronutrient  supplementation  in  these 
 patients both by  supplementing individual nutrients as well as combined elements. It 
 was  observed  that  there  was  a  significant  increase  in  antioxidant  induced  defence 
 mechanisms  and  decrease  in  oxidative  stress  after  supplementation.  However,  CD4 
 levels and viral  loads were not affected significantly (56). 


MACRONUTRIENT DEFICIENCY IN HIV 


Protein energy malnutrition is the outcome of macronutrient deficiency in patients with 
 HIV. Increased IL1, IL26 and TNF alpha levels cause poor appetite. Recurrent GI tract 
 infections results in malabsorption in these patients. Drug toxicity due to antiretroviral 
 therapy causes disabling constitutional side effects including nausea and vomiting(57). 


In  addition,  food  insecurity  and  the  resultant  protein  energy  malnutrition  are  major 
hindrances to effective treatment of patients  with HIV.  Malnutrition in turn leads to 
disease progression and a worse clinical outcome (58). Food insecurity has also been 
shown to prevent adherence to treatment (59). It is understandable that a family which 
does not have enough food to eat would be less inclined towards ensuring compliance 
with medicines.  
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There are a few studies on the effect of macronutrient supplementation and more on that 
 of  micronutrient  supplementation.  These  studies  were  carried  out  for  time  periods 
 ranging from 3 weeks to 6 months. Rebenek et al in the USA, conducted a randomised 
 control  trial  in  118  patients  with  HIV  in  the  age  group  13-22  yrs.  The  control  group 
 received a lipid based diet and the placebo group received diet counselling alone. At the 
 end of 12 weeks, there was a significant increase in lean body mass, weight and height 
 in the intervention group; but, there was no increase in viral loads or CD4 levels.  


A review of 12 RCTs was carried out where, 4 involved amino acid supplementation, 6 
 with  amino  acid,  calories  and  protein  supplementation  and  2  on  just  carbohydrate 
 supplementation. This review revealed that macronutrient supplementation had a more 
 significant impact on the protein and energy intake in the intervention group than in the 
 placebo group. There was no effect on CD4 levels or viral loads except in 1 out of the 
 12 studies (60). WHO guidelines on nutritional recommendations in patients living with 
 HIV / AIDS include an increase in daily energy by 10% in asymptomatic patients and 
 by 20-50% in symptomatic patients which happens during a flare in disease. Proteins is 
 to constitute 15% of the total calorie intake (61). 


EFFECTS OF MALNUTRITION ON HIV 


There  is  an  intricate  correlation  between  nutritional  status  and  HIV  infection.  Poor 
nutrition per se, in general has an adverse effect on immunity. This effect is exaggerated 
in patients with HIV. The disease condition, severity and the response to therapy are all 
affected  by  nutritional  status  (62).  Quality  of  life  and  lifespan  are  significantly 
influenced by the state of nutrition (63). A retrospective cohort study done by Paton et 
al on adolescents with HIV attending a referral centre for HIV in Singapore, concluded 
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that  malnutrition  at  the  start  of  ART  had  a  significant  association  with  decreased 
 survival. This  study emphasises the need for nutritional supplementation as an adjuvant 
 to ART for better outcome (64). In spite of the advances in medical management in the 
 form of ART, malnutrition per se can hasten progression  of disease (65). Understanding  
 that malnutrition is the cause of poor outcome in HIV, is a big leap in the management 
 of HIV (66). In any illness, starvation leads to increased morbidity. Starvation is also 
 due  to  the  effect  of  underlying  disease.  In  HIV,  the  morbidity  during  starvation  is 
 independent of underlying disease (67). Starvation by itself causes morbidity and this 
 is independent of the CD4 levels or immune status. A weight loss of 10-15% in itself is 
 a poor prognostic factor.  In 3 studies that were conducted in adolescents, the effect of 
 wasting leading to increased hospitalisations  and  morbidity was independent of CD4 
 levels (68). 


EFFECT ON IMMUNITY: 


Severe  malnutrition  is  the  commonest  cause  of  immunodeficiency  worldwide  (69). 


Presence of malnutrition before initiating ART is an independent indicator of mortality 
in  HIV  (70).  Malnutrition,  the  lowered  immunity  and  the  infectious  disease  are 
interlocked  in  a  complex  negative  cascade  (70,  71).    In  children,  protein  energy 
malnutrition causes widespread atrophy of the lymphoid tissues. This is seen mainly in 
the T lymphocytic area of the tissues (72). One of the biggest lymphoid organs involved 
in immunity is the gastrointestinal tract.  HIV infection causes flattening of the intestinal 
villi  thereby  decreasing  effective  D-xylose  absorption.  Both  carbohydrate  and  fat 
absorption  are  affected.  There  is  a  resultant  deficiency  of  fat  soluble  vitamins  like 
vitamin A and E which are  essential for immunity  (73). Chandra  et al, report that in 
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patients  living  with  HIV  who  also  have  protein  energy  malnutrition  (PEM),  there  is 
 reversal of T helper: suppressor cells and depletion of total T lymphocytes. PEM also 
 leads to mitigation of the function of killer T cells in combating the various infections 
 (74).  Post  mortem  studies  on  malnourished  HIV  patients  revealed    that  there  was  a 
 profound  loss  of  cell  mediated  immunity  due  to  depletion  of  the  thymic  lymphatic 
 system  (75).  Proteins  that  are  involved  in  the  production  of  cytokines,  complement 
 proteins,  kinins,  clotting  factors  and  certain  enzymes  related  to  immunity  are  all 
 deficient in patients with HIV, due to a deficiency in aminoacids (76)(77).  


In patients with HIV / AIDS, the two common concerns are weight loss and wasting. 


These  are  important  factors  closely  linked  with  decreased  CD4  counts,  the  most 
 important predictor of death related to HIV (78). Several trials have been carried out to 
 look at the effects of micronutrient and macronutrient supplementations on CD4 levels, 
 viral loads and disease progression. A review of all the 31 trials done in the last decade 
 revealed  that  out  of  the  total  of  31  trials,  9  were  conducted  using  micronutrient 
 supplementation and 22 with macronutrient. The review concluded that, only 11% of 
 the studies using macronutrient supplementation as intervention and 36% of those using 
 micronutrients have resulted in any increase in CD4 levels. The viral load is decreased 
 in only 33% of the studies using macronutrients and 12% of those using micronutrients. 


This suggests a limited impact of nutritional supplementation on CD4 counts. However, 
the studies that were included in the review had several limitations such as differences 
in the study design, study population, dosage of supplements used, baseline nutritional 
and CD4 status, clinical condition, and ill-defined end points. There is a need for larger  
studies to draw conclusions regarding this problem (79). 
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Mangili reported in their RCT among 59 patients who were randomised to receive either 
 protein supplements or placebo, that the intervention group which had received proteins 
 showed  a  significant  increase  in  CD4  counts  by  31  cells/mm3  indicating  a  beneficial 
 effect  of  nutrient  supplementation  on  immunity  in  patients  with  HIV.  Sowmya 
 Swaminathan in her study on children with HIV in southern India reported a significant 
 enhancement  in    growth,  weight,  BMI  and  immunity  of  patients  with  critical  illness, 
 when supplemented with micronutrients (80). 


WEIGHT, HEIGHT, BMI CHANGES IN HIV 


Weight loss in HIV leading to wasting is a commonly encountered problem in untreated 
 HIV / AIDS and is evident at any time during the course of infection. It needs to  be 
 addressed immediately as it could be due to an active disease or due to a superadded 
 infection. Loss of lean tissue mass leads to increased mortality whereas loss of muscle 
 protein mass leads to depleted functional status (65).  


Currently  ART  is  not  only  efficient  in  curbing  replication  of  the  virus  and  restoring 
immune  function,  but  also  helpful  in  faster  weight  gain  when  given  along  with  a 
balanced and nutritious diet (81). Therefore not just ART, but nutritional counselling in 
addition will help in improving BMI which an important predictor of mortality in HIV 
(82).  Donald  Hovfer  et  al  in  their  studies  among  HIV  infected  men  reported  a  much 
faster  weight  gain  in  seronegative  men  than  expected  in  comparison  to  seropositive 
men.  Their  study  also  concluded  that  HIV1  seroconversion  is  associated  with  a 
significant weight loss. And the weight loss relating to mild and moderate HIV can be 
evident as early as 12-18 months before the diagnosis of HIV (83).  
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Mortality risk increases in those with HIV on HAART if their lean body mass is low. 


Therefore careful monitoring of BMI in adolescents is important in patients with HIV. 


This  might  require  both  macronutrient  and  micronutrient  supplementation  using 
 fortified, blended foods (84). Evans et al conducted a randomised controlled trial where, 
 in one arm patients were given a supplement termed ‘Future life porridge’ containing 
 388 kcal/day along with ART and in the other arm only ART. At the end of 6 months a 
 significant increase in weight, height and BMI was reported (7.8% vs 5.5%; p = 0.007) 
 (85). 


LIPID CHANGES IN HIV 


Patients with HIV have lipid changes occurring in their body due to two reasons. Firstly, 
 ART causes lipodystrophy leading to lipid disturbance and redistribution. This is true 
 with all protease inhibitors and drugs belonging to certain other groups (86). Secondly, 
 fat  malabsorption  is  seen  in  30%  of  asymptomatic  individuals  (87).  Micronutrient 
 deficiency  contributes  to  viral  multiplication  which  induces  a  number  of  metabolic 
 alterations such as hypertriglyceridemia and increased de novo synthesis of fatty acids 
 by the liver (88). 


Safrin Sharon et al in their study first defined the term lipodystrophy in patients with 
HIV reporting redistribution of fat to specific regions in the body(89). HIV-associated 
lipodystrophy  syndrome  (HALS),  is  a  well  described  adverse  effect  of  HAART.  It 
includes characteristic clinical features of either lipoatrophy or hyperadiposity in certain 
regions. More importantly, this is associated with insulin resistance and the metabolic 
syndrome (90).  
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Grunfield  et  al  in  their  study  on  estimation  of  triglyceride  levels  in  32  HIV  positive 
 patients observed that  triglyceride  (TG) levels were high in HIV positive patients on 
 HAART when compared to the control who were not on HAART  group  (p <0.002 and 
 p  <0.005,  respectively)  (91).    Protease  inhibitors,  Indinavir  and  Lopinavir  caused  an 
 increase  in  both  cholesterol  and  triglyceride  levels.  NRTIs  like  Stavudine  and 
 Zidovudine  caused  lipoatrophy  and  hypertriglyceridemia  (60).  Cardiovascular 
 complications  were  demonstrated  in  Abacavir  (92).  Use  of  more  than  one  protease 
 inhibitor doubled the likelihood of hypertriglyceridemia when compared with use of a 
 single protease inhibitor (93). 


Several studies were carried out to look into how best nutritional supplementation can 
 be  utilised  to  deal  with  this  problem.  Evidence  for  its  role  is  still  under  review  (90). 


Margo Woods et al in their RCT,  using nutritional supplementation for a period of 3 
 months concluded that the levels of triglycerides in the intervention group at the end of 
 3 weeks and 13 weeks showed a significant decrease from a median of 180mg/dl to 114 
 mg/dl( p value 0.003) (94). It was concluded that there is decline in arachidonic acid, 
 phospholipids and the process of lipogenesis relating to the metabolic syndrome. 


ANEMIA IN HIV 


Anemia in patients with HIV / AIDS has a deleterious effect on overall health as well 
as their functioning capacity (95). Parinitha et al studied the relationship between HIV 
and hematological changes, to primarily detect possible hematological changes in HIV 
/  AIDS  and  their  correlation  with  CD4  levels.  Two  hundred  and  fifty  patients  had 
complete blood counts and CD4 levels. Of the 250, 84% had normocytic normochromic 
anaemia.  It  was  noted  that  a  severe  immunocompromised  state  with  CD4  <200/mm3
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was associated with a higher incidence of anaemia. They concluded that treatment of  
 haematological  abnormalities  will  decrease  the  associated  morbidity(96).  Anaemia 
 while  on  HAART  especially  on  a  zidovudine  containing  regimen    is  of  concern  and 
 needs  careful  monitoring  (97).  It  occurs  in  about  30%  of  asymptomatic  patients  and 
 77% of those with established AIDS. It is associated with declining quality of life and 
 increasing mortality (98). 


MANAGEMENT OF HIV  


Two important caveats to the management of patients with HIV / AIDS are: a) good 
 compliance with antiretroviral therapy (ART) to prolong life and halt the spread of HIV 
 / AIDS and b) optimal nutrition that is essential for health (99). The challenge is to apply 
 both these principles of clinical care and nutrition science in the management of people 
 living with HIV / AIDS (100). 


Highly  active  antiretroviral  therapy  (HAART)  results  in  significant  improvement  in 
 clinical outcomes. However, risks of opportunistic infections and mortality are still high 
 and  immune  recovery  that  is  expected  with  HIV  after  the  initiation  of  HAART  is 
 inadequate  (101).  As  in  most  chronic  illness,  micronutrient  and  macronutrient 
 deficiencies are commonly observed with HIV / AIDS. These deficiencies have been 
 associated with an increased rate of disease progression and mortality (102). 


Several studies have reported a high prevalence of nutritional deficiencies among this 
group of patients (103).These deficiencies are associated with frequent opportunistic 
infections, faster disease progression and a higher incidence of HIV-related mortality 
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(49). Possible mechanisms include increase in intracellular oxidative stress, increase in 
 viral replication and a significant reduction in the number of CD4 lymphocytes; studies 
 have  revealed  that  these  findings  are  associated  with  both  individual  nutrient 
 deficiencies and in combined deficiencies (104). These mechanisms either alone or in 
 part,  may  result in increased  morbidity, rapid disease progression, and a high rate of 
 mortality  observed  in  adolescents  with  HIV  (105).  Research  on  micro  and 
 macronutrient  deficiencies  and  the  role  of  their  supplementation  in  adolescents  with 
 HIV  receiving  HAART  has  now  become  an  important  strategy  to  consider  in  the 
 management of adolescents with HIV / AIDS (106). Nutritional supplementation using 
 different  compositions  have  been  studied  over  the  past  decade,  among  different 
 populations  of  patients  with  HIV  /  AIDS  on  HAART,  such  as  children,  adults  and 
 pregnant  women.  These  studies  reveal  enough  evidence  that  nutritional 
 supplementation has a direct effect by increasing body mass index and CD4 lymphocyte 
 numbers, decreasing viral load and thus delaying disease progression.  


Kaiser et al in their randomized controlled trial observed that the absolute CD4 count 
 increased by 24% in the intervention group receiving micronutrient supplementation for 
 12 weeks. There was 0% change in the placebo group (P = 0.01). The mean HIV-1 RNA 
 decreased in the intervention group (107). Fawzi et al in their study of 1071 pregnant 
 women with HIV on HAART reported a significant increase in CD4, CD8, and CD3 
 counts with multivitamin supplementation (108). 


 Such studies on nutritional supplementation as an adjunct to HAART have not been 
carried out in the adolescent age group. Also there are no studies which reported on the 
sustained  effect  of  nutritional  supplementation  after  discontinuation  of  the  nutrients. 
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Also in the Indian subcontinent interventional studies among adolescents per se were 
 few. 


  


Worldwide there are 9–10 million adolescents/young adults infected with HIV (109). 


Adolescence  is  a  critical  stage  in  human  development  (110).  Nutritional  support  and 
 healthy  lifestyle  choices  will  have  a  positive  impact  on  adolescents  in  general  and 
 especially  those    on  HAART  (111).  This  RCT  was  proposed  to  assess  the  beneficial 
 effect  of  nutritional  supplementation  if  any,  while  managing  adolescents  with  HIV/ 


AIDS.  If  proven  to  be  of  significant  benefit,  nutritional  supplementation  is  a  cost 
 effective adjunct to HAART for adolescents with HIV / AIDS in our community. 


RECOMMENDATION FOR NUTRITION IN HIV 


HIV/AIDS  is  complicated  by  the  prevalence  of  under  nutrition  in  the  lower 
 socioeconomic strata of society. Estimation of the level of nutrition is essential in the 
 management of adolescents with HIV. HIV / AIDS has a negative effect on the overall 
 health by affecting the socioeconomic conditions. There is an increased need for more 
 energy in order to combat the viral infection. It is imperative that adequate nutrition  is 
 emphasised (112).  


There  is  a  dire  need  for  a  concerted  management  of  both  the  infection  and  under 
 nutrition among children and adolescents with HIV/AIDS. This would define holistic 
 care for this special group of patients (113). 


HIV in adolescents causes under nutrition on the one side and hypertriglyceridemia on 
the  other.  Hypertriglyceridemia  raises  the  risk  of  cardiovascular  complications 
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including  myocardial  ischemia  by  50%  when  compared  to  those  without  HIV.  And 
 these  have  been  associated  with  higher  risks  of  progression  of  illness  and 
 mortality(114).  


In 2005 the World Health Organisation proposed guidelines for dietary requirements in 
 HIV  patients.  This  group  of  patients  require  a  10%  raise  in  energy  requirement  in 
 asymptomatic  patients  more  than  the  recommended  diet.  If  symptomatic,  the  raise 
 should be 20-50% more and protein should be 10-15% of the entire energy intake. Such 
 an  increase  in  requirements  can  only  be  met  if  it  is  supplemented  on  top  of  daily 
 requirement. Dietary supplementation for patients with HIV play an important role in 
 the final outcome especially in those with a BMI of <18.5. There is a six times more 
 likelihood of death in those with poor nutrition than those who are well nourished, once 
 HAART  is  initiated  (115).  It  takes  immense  effort  to  combine  medical  care  and  the 
 science of nutrition while managing these patients (116).  


In terms of specific recommendations, overall dietary goals for adolescents with HIV 
 are consistent with those for all adolescents and include meeting the needs of normal 
 growth. A high-quality, nutrient-rich diet, good eating habits, avoiding obesity through 
 limiting  intake  of  energy  dense,  nutritionally  poor  foods,  engaging  in  daily  physical 
 activity and avoiding substance abuse  are the recommendations for adolescent health. 


The final aim in nutritional recommendation in adolescents with HIV is to not forget 
the requirements of expected growth. It is advisable to supplement macronutrients as 
ready to use mixtures and oil based creams with micronutrients added to it. Along with 
nutrient  support  other  issues  to  consider  include  amount  and  duration  of 
supplementation, other associated illnesses, economic burden on the family etc (117). 
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Nutritional supplementation represents a cost-effective intervention for addressing HIV 
 /  AIDS  among  adolescents  especially  in  resource  limited  settings  and  this  should  be 
 investigated further (118) .  


RATIONALE FOR THIS STUDY 


Nutritional supplementation along with HAART has been studied in past research and 
 mostly  among  children,  adults  and  pregnant  women.  Such  studies  have  not  been 
 conducted among adolescents with HIV in India. 


The  physiology,  body  mechanisms,  pharmacokinetics,  growth  spurt  and  nutritional 
 requirements of adolescents is different from that of children and adults. Therefore this 
 study  focuses  on  the  adolescent  age  group  on  whom  not  many  studies  on  nutritional 
 supplementation has been done.  


Adolescents are according to WHO definition, those young persons who are 10-19 years 
 of  age.  Among  adolescents  with  HIV  /  AIDS,  there  is  deficiency  of  micronutrients 
 (vitamins and minerals) and macronutrients (proteins and calories). This deficiency may 
 be  related  to  the  disease  per  se,  the  HAART  drugs,  poverty  or  other  sociocultural 
 factors. This nutritional deficiency is associated with a more rapid disease progression 
 and increased mortality in these patients. 


HAART is an effective way of viral suppression in adolescents with HIV, but immune 
 recovery with HAART alone is known to be a slow process and therefore ineffective.  


If  this  study  reveals  that  micronutrient  and  macronutrient  supplementation  improves 
CD4 levels, BMI and decreases morbidity among adolescents with HIV living in India, 
it would be a cost effective way of improving their overall outcome. This knowledge 



(36)36 


can then be translated to standard of care in the future in all the participating centres 
 initially and help emphasize the need to implement this strategy for all adolescents with 
 HIV.   


METHODOLOGY 


Design - A prospective randomised double blinded placebo controlled clinical trial 
 Setting 


a)  Adolescent Medicine Clinic 


b)  Paediatrics Infectious diseases Clinic 


c)  ACTIFID(ACC,CMC  TRUST  FOR  INFECTIOUS  DISEASES)  center,  ID 
 Clinic  


The setting is a tertiary care centre located in Vellore, a city in south India, at a latitude 
 of  12.9  degrees  North  with  sunshine  throughout  the  year.  The  study  was  carried  out 
 over a period of 18 (only the supplementation was given for 6 months) months (January 
 2015-June 2015) 


Participants: 


Adolescents 10-19 years of age, diagnosed to have HIV and already on HAART therapy 
 for a minimum of 6 months. 


Informed Consent 


Informed consent was taken from the parents as well as from the participants prior to 
recruitment (Patient information sheet and Sample consent form -Annexure 4 and 5). 
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Key criteria 
 a)  Inclusion Criteria: 


Adolescents from age 10-19yrs diagnosed to have HIV and already on HAART therapy 
 for a minimum period of 6 months.  


b)  Exclusion Criteria:  


People not falling in the age group of 10-19yrs 
 Intervention and Comparator agent 


Intervention: Micro and Macronutrient supplementation with written dietary advice. 


Comparator agent: Placebo macro and micronutrients with written dietary advice. 


Ethics clearance 


The  study  was  approved  by  the  Institutional  Research  Board  and  Ethics  committee 
 (Annexure 3) 


Clinical trial registration 


The trial was registered in the Clinical Trials Registry of India (Annexure 4)  
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METHODOLOGY 
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METHODOLOGY: 


Enrolment started as soon as approval from IRB was obtained. 80 adolescents with HIV 
 infection on HAART who fulfilled the inclusion criteria were enrolled in the study. All 
 these patients had been on a baseline supplementation of 65 k calories and 3.2 gm of 
 protein per day. The caregivers were given a written set of instructions on dietary advice 
 for  their  wards.  Study  participants  were  randomized  into  two  arms  of  40  each,  the 
 Supplementation arm and the Placebo arm.  


Supplementation arm received an additional macronutrient supplementation to the tune 
 of 400 calories and 15 gm of protein per day as well as one multivitamin tablet per day 
 containing the micronutrients. Placebo arm received a similar appearing powder with 
 calorie content of 100 calories and 2 gm of protein per day and placebo tablet which 
 was  similar  in  appearance  to  the  multivitamin  tablets  but  not  containing  any 
 micronutrients.  


Baseline information about the nutritional status of the participants including weight, 
 height and BMI centiles, the nutritional supplement they had been, baseline CD4 counts, 
 history regarding number of illness episodes in the previous 6 months were documented. 


Then each patient was given 2 weeks’ supply of macronutrient and micronutrients in 
 sachets. Micronutrient supplement was given for three days a week.  


Diet: 1. Macronutrient: A coarse powder made up of bengal gram, groundnuts and sugar 
making up to 400 calories and 15 gm of protein was made in the Dietary department, 
CMC, Vellore. This powder was tasted and found palatable. Sachets were given once a 
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fortnight  to  each  participant  in  the  intervention  arm  and  continued  for  a  period  of  3 
 months. 


2. Micronutrients: A tablet containing the following nutrients as per ICMR guidelines, 
 weighing 0.765 gm with 1.937 kcal of energy was given:  


Micronutrient  Amount (mg/mcg)  % of RDA %RDARDA


Vit A   600 mcg  100 


Vit B1  1.2 mg  100 


Vit B2  1.4 mg  100 


Vit B3  16 mg  100 


Vit B5  5 mg  100 


Vit B6  2 mg  100 


Vit C  40 mg  100 


Folic acid  100 mcg  100 


Methyl-cobalamine  1 mcg  100 


Zinc  10 mg  100 


Manganese  2 mg  100 


Copper  0.9 mg  100 


Selenium  55 mcg  100 



(41)41 


Placebo macronutrient and micronutrient sachets were given to the participants on the 
 placebo arm for a period of 3 months.  


Compliance was ensured by the principal investigator (PI) making weekly phone calls 
 to  all  the  participants  and  visiting  the  participants  once  a  month.  A  notebook  was 
 provided  for  the  caregivers  of  each  of  these  participant  on  which  patient  /  caretaker 
 could  record  on  a  daily  basis  whether  the  sachet  and  the  tablet  were  taken.  Weekly 
 reminders by phone call were done to encourage compliance with taking the nutrients 
 as well as recording in a notebook.  


Reassessment of the participants including weight, height and BMI centiles were done 
 at the end of three months and at six months of starting the study. Likewise CD4 counts 
 were done at the end of 3 months and 6 months as part of standard of care procedure. 


Data obtained was entered into an Epi data file. Analysis was done using software SPSS 
 16.  Randomization  code  was  known  only  to  the  dietician  and  was  revealed  to  the 
 statistician only at the time of analysis. 


1.  Primary outcome: Effect  on  CD4 levels 


2.  Secondary  outcome: Effect  on  height,  weight,  BMI,  number  of  episodes  of 
illness (HIV related / unrelated) over a period of 6 months. 
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Target sample size and rationale:  


Two Means - Hypothesis testing for two means 
 SD of change in CD4 count from 


baseline in supplementation 
 group 


100  100  100  100  100  100  100  100  100 
 SD of change in CD4 count from 


baseline in group not on 
 supplementation 


93  94  100  100  100  100  100  100  100 
 Mean difference in change of 


CD4 count across 2 groups 


50  58.9  58  50  55  50  55  65  70 


Effect size 


0.518135  0.607216  0.58  0.5  0.55  0.5  0.55  0.65  0.7 


Alpha error (%) 


5  5  5  5  5  5  5  5  5 


Power (1- beta) % 


80  80  80  80  80  90  90  80  80 


1 or 2 sided 


2  2  2  2  2  2  2  2  2 


Required sample size per group 


59  43  47  63  52  84  69  37  32 


10% loss to follow-up  


64    45  40 


Reference  used  to  select  sample  size:  ‘Micronutrient  supplementation  increases  CD4 
 counts in HIV infected individuals on HAART: A prospective double blinded placebo 
 controlled trial’. Jon D. Kaiser, Adriana M. Campa et al. J.Acquir Immune Defic Syndr 
 2006; 42:523-528. 


The required sample size to show a change of about 70 units in the CD4 count from 
baseline  to  3  months  across  the  groups  receiving  supplementation  and  not  receiving 
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supplementation was found to be 40 in each group with 80% power, 5% significance 
 level. 


i. Method of randomization: Simple Randomization   
 ii. Method of allocation concealment: using envelopes 


iii. Blinding  and  masking:  Blinding  of  key  investigator,  clinician,  social  worker  and 
 participants. 


Statistical Analyses:  


The  mean ± SD of CD4 levels was calculated at baseline and after 3  months for the 
groups separately, one receiving nutritional supplementation + dietary advice and the 
other with dietary advice only. Change in CD4 levels was calculated as the difference 
in CD4 from baseline to the end of 3 months. Normality assumption of the ‘change’ in 
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both  the  groups  was  checked  using  QQ  plots.  When  these  distributions  are  normal, 
 Welch test was used to compare the ‘mean change’ in CD4 levels across the groups and 
 95%  CI  was  calculated  for  the  difference  in  the  mean  change.  When  the  normality 
 assumption  was  violated,  permutation  test  and/or  bootstrap  was  used  to  compare  the 
 mean change and 95% percentile bootstrap was calculated for the difference in mean 
 change. Analysis of covariance was also used to adjust for baseline CD4 levels. If there 
 were any baseline differences, then those baseline differences were adjusted using linear 
 regression.  Generalized  Estimating  Equations  (GEE)  was  used  to  compare  the  CD4 
 levels across intervention groups over time (1 month, 3 months and 6 months).  


b. Methods for additional analyses, if indicated. 


Secondary  outcomes  such  as  height,  weight  were  compared  across  the  intervention 
 groups using Welch test or bootstrap and 95% percentile bootstrap was presented for 
 the  difference  of  means.    Number  of  episodes  of  illness  was  compared  using  Mann 
 Whitney  test  and  the  95%  CI  for  the  difference  in  medians  was  presented.  GEE  for 
 normal distribution was used to compare height, weight across the  groups over time. 


GEE  with  poisson  outcome  was  used  to  compare  the  number  of  episodes  of  illness 
 across interventions over time 


DATA SAFETY MONITORING BOARD: 


Adverse  effects  of  the  Multivitamin  tablet  or  the  Placebo  used  were  thought  to  be 
unlikely. Therefore DSMB clearance was not obtained. 
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VALIDATION OF DRUG USED IN THE TRIAL 


The multivitamin tablet was validated by an external laboratory. The results were not 
 known  to  the  investigator,  treating  team,  the  caregivers,  social  workers,  and  to  the 
 patient or their families. 


Definitions: 


Adolescent: A person 10 - 19 years. 


 Normal hemogobin levels:  


Female    12.0 to 16.0 g/dl (mean 14.0 g/dl) 
 Male:    13.0 to 16.0 g/dl (mean 14.5 g/dl) 
 Normal Triglycerides level: 


Normal: Less than 150 mg/dL 
 Borderline High: 150 - 199 mg/dL 
 High: 200 - 499 mg/dL 


Very High: 500 mg/dL or above 


Normal CD4 count - 500–1,200 cells/mm3 in adolescents. 



(46)46 


Detailed diagrammatic Algorithm of the study 


Enrolment into the study, 
 Enrolment into the study, 
 Enrolment into the study, 
 Enrolment into the study, 
 adolescents aged 10
 adolescents aged 10adolescents aged 10


adolescents aged 10----11119999    years years years years 
 diagnosed to be HIV positive on 
 diagnosed to be HIV positive on diagnosed to be HIV positive on 
 diagnosed to be HIV positive on 


Sample n = 80
 Sample n = 80
 Sample n = 80
 Sample n = 80    


Randomised into two arms of 40 cases each
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RESULTS AND ANALYSIS 
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RESULTS AND ANALYSIS 


A  total  of  88  patients  were  identified  through  the  various  centres,  to  be  eligible  for 
 recruitment.  Eight  of  the  88  were  excluded  as  they  were  unwilling  to  give  blood 
 samples, due to social reasons and due to the severity of the disease stage.  


A  total  of  80  adolescents  with  HIV  on  HAART  were  recruited  over  a  period  of  one 
 month from 1st January 2015 to 30th January 2015. They were randomised into two arms 
 of 40 each. As shown in the CONSORT flow chart (Figure-1) the observations were 
 done for a period of six months from January 2015-June 2015. 


Seven  participants  dropped  out  of  the  study  by  the  end  of  6  months,  6  from  the 
supplementation group and 1 from the placebo group. Analysis at the end of 6 months 
was done on 34 patients in the intervention group and 39 patients in the placebo group.  
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Fig: 1 


Recruitment, supplementation and analysis 
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Demographic characteristics of supplementation and placebo groups. 


Table 1: Gender distribution in supplementation and placebo groups. 


 Gender  Supplementation  Placebo 


n  %  n  % 


Male 
 Female 


20 
 20 


50.0% 


50.0% 


21 
 19 


52.5% 


47.5% 


      


  Fig2: Gender distribution in supplementation group 


       


There were 50% males and 50% females in the supplementation group  


Males
 Males
 Males
 Males, , , , 20202020
 Females, 20


SUPPLEMENTATION GROUP
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      Figure 3: Gender distribution in placebo group 


      


There were 52.7% males and 47.5% females in the placebo group 


Males
 Males
 Males
 Males, , , , 21212121
 Females


Females
 Females
 Females, , , , 19191919


PLACEBO GROUP
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Table 2: Age distribution in the supplementation and placebo groups. 


The mean age in the supplementation arm was 13.9 years and 13.4 years in the placebo 
 group 


Fig 4:  Age distribution in the Supplementation and Placebo groups 


      


The mean age in the supplementation group was 13.9 ± 2 years and in the placebo group 
 13.4 ± 2 yrs. 


13
 13.5
 14


Supplement Placebo


Mean age in years


Supplementation  Placebo 


Variable  Mean  SD  Mean  SD 


Age (yrs)  13.90  2.706  13.45  2.591 
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BASELINE PARAMETERS: 


Table 3: Baseline calorie and protein intake in the supplementation and placebo groups 


Variables  supplementation  Placebo 


Mean  SD  Mean  SD 


Calorie (Kcal)  1507.58  219.142  1481.80  230.545 
 Protein (gm)  39.038  9.7868  40.105  8.1367 


The mean calorie intake was 1507 kcal in the supplementation group and 1481 kcal in 
 the placebo group.  


 The mean protein intake at baseline in the supplementation group was 39 gm and in the 
 placebo group it was 40 gm. 


Table 4: Baseline Vitamin deficiencies in the supplementation and placebo group 
 Vitamin Deficiency  supplementation  placebo 


n  %  N  % 


Present 
 Absent 


      07 
 33 


  17.5% 


82.5% 


         04 
 36 


       10.0% 


       90.0% 


17%  of  the  supplementation  group  and  10%  of  the  placebo  group  had  vitamin 
deficiencies at the start of the study. 
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Table 5: Number of participants in supplementation and placebo groups with illnesses 
 before intervention 


In the supplementation group, 13 participants (32.5%) and in the placebo group 8 (20%) 
 had illnesses before start of study. 


Fig:  5  Percentage  of  patients  with  and  without  illness  before  intervention  in  the 
 supplement group 


       32.5% had illnesses before intervention in supplementation group. 


Illness before 
 supplementation 


supplementation  Placebo 


N  %  n  % 


Present 
 Absent 


        13 
 27 


     32.5% 


67.5% 


        8 
 32 


       20% 
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32.5% 


32.5% 


32.5% 
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67.5 
 67.5 
 67.5 
 67.5 AbsentAbsentAbsentAbsent


ILLNESS BEFORE SUPPLY (
 ILLNESS BEFORE SUPPLY (ILLNESS BEFORE SUPPLY (


ILLNESS BEFORE SUPPLY (SUPPLEMENTATIONSUPPLEMENTATIONSUPPLEMENTATIONSUPPLEMENTATION))))
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Fig 6: Percentage of patients with and without illness before intervention in the placebo 
 group. 


       


      20% of the patients had illnesses before intervention in the placebo group 


20%


20%20%


20% PresentPresentPresentPresent


80%


80%80%


80% AbsentAbsentAbsentAbsent
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Table 6:  Baseline weight, height, and BMI in the intervention and placebo groups. 


Variables 


       


     Supplementation       Placebo


Mean  SD  Mean  SD 


Weight (kgs)  36.383  10.9010  35.560  10.3151 


Height (cms)  149.48  12.858  148.65  12.301 


BMI(kg/m2)  16.570  2.3038  16.528  2.1254 


The mean baseline weight was 36.3 kg in the supplementation group and 35.5 kg in the 
 placebo group.   


The mean baseline height was 149.5 cm in the supplement group and 148.7 cm in the 
 placebo group.  


 The mean baseline BMI in the supplementation group was 16.5 kg/ m2 and 16.5mg/ m2
in the placebo group. 
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Table7:  Baseline  haemoglobin  and  fasting  triglyceride  levels  in  supplementation  and 
 placebo groups  


Variables  Supplement  Placebo 


Mean  SD  Mean  SD 


CD4 (Mean ± SD ) Cells/mm3 678.80  274.28
 2 


723.15  228.119 


Hemoglobin (gm/dl)  9.743  2.2513  10.760  2.0102 


Fasting Triglyceride (mg/dl)  99.18  92.665  84.75  19.937 


The mean baseline CD4 levels in the supplementation group was 678 cells/ mm3 and  
 723 cells/ mm3 in the placebo group.  


The baseline haemoglobin levels in the supplementation group was 9.7 gm/dl and 10.7 
gm/dl  in  the  placebo  group.  The  baseline  fasting  triglyceride  levels  in  the 
supplementation group was   99 mg/dl and 84 mg/dl in the placebo group. 
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EFFECTS OF INTERVENTION AT THE END OF 3 MONTHS 


Table  8:    Weight,  Height,  and  BMI  at  the  end  of  3  months  in  supplementation  and 
 placebo group 


Variables  supplementation  
 (n=38) 


Placebo(n= 34)  p value 


Mean  SD  Mean  SD 


Weight (kgs)  37.479  9.5684  37.521  8.2236  0.748 
 Height (cms)  149.37  12.178  150.56  12.114  0.718 
 BMI (kg/m2)  17.071  2.3576  16.532  1.7273  0.296 


The mean weight at the end of 3 months in the supplementation group was 37.4 kg and 
 in the placebo group 37.5 kg. (p value - 0.748). 


The mean height in supplementation group was 149.4 cm and in placebo was   
 150.6 cm (p value-0.718). 


The mean BMI at the end of 3 months was 17.1 kg/m2 in supplementation group and 
16.5 kg/m2 in placebo group (p --0.296). 
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