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ABSTRAK

HIV/AIDS merupakan salah satu masalah kesehatan global yang saat ini belum ditemukan vaksin untuk mencegah virus ini. Jumlah
sel CD4 adalah indeks untuk menilai kekebalan pasien terinfeksi HIV. Salah satu faktor yang mempengaruhi kekurangan gizi adalah
gangguan fungsi kekebalan tubuh sehingga status gizi pasien akan menurun dan mempercepat perkembangan HIV menjadi AIDS.
Tujuan dari penelitian ini adalah untuk mempelajari hubungan antara perubahan status gizi pasien dengan. perubahan sel CD4
dihitung dari HIV/AIDS. Penelitian ini merupakan penelitian observasional dan desain kohort analitis desain retrospektif dengan
menggunakan data sekunder dari rekam medis pasien dengan HIV/AIDS. Sampel adalah penderita HIV/AIDS yang berusia
mendapatkan terapi lebih dari 18 tahun sgjak tahun 2010 dan secara teratur memeriksa CD4 mereka menghitung setiap enam bulan
selama 18 bulan dengan 4 kali pengamatan. Ukuran sampel adalah 38 pasien HIV/AIDS dengan menggunakan total sampling.
Pengumpulan data meliputi karakteristik pasien, tinggi badan, berat badan, jumlah CD4. Jumlah sel CD4 adalah hasil dari Inspeksi
laboratorium, status gizi diukur dengan metode BMI. Hasil dalam penelitian ini tidak ada hubungan antara perubahan status giz
dengan perubahan jumlah CD4 setelah 6 bulan, 12 bulan dan 18 bulan setelah pengobatan. Kesimpulan dari penelitian ini adalah
ada hubungan antara perubahan status gizi dengan perubahan jumlah CD4 setelah bulan ke-6, 12 dan 18 bulan terapi. Perlu untuk
memberikan informasi dan konseling kepada pasien untuk memeriksa CD4 secara rutin mereka untuk dievaluasi oleh tim medis dan
penelitian lebih lanjut dengan menggunakan data primer.(FMI 2013;49:155-162)

Kata kunci: sel CD4, HIV/AIDS, berat badan, BMI

ABSTRACT

One of the factors that influence nutritional deficiency is a disorder of the immune function so that the nutritional status of patients
will decline and accelerate the progression of HIV to AIDS. The purpose of this research was to study the correlation between
changes of nutritional patient status with change of CD4 cell counted of HIV/AIDS. This study was observational and analytical
cohort design retrospective design using secondary data from the medical records of patients with HIV/AIDS. The sample was
HIV/AIDS patients who aged over 18 year-old getting therapy since 2010 and regularly check their CD4 count every six months for
18 months with 4 times the observations. The sample size was 38 patients HIV/AIDS by using total sampling. Data collection
includes patient characteristics, height, weight, CD4 count. The CD4 cell count was the result of laboratory Inspection, nutritional
status measured by BMI method. The results in this study there was no correlation between changes in nutritional status with
changes in CD4 cell count after 6 months, 12 months and 18 months after treatment. The conclusion of this study is no correlation
between changes in nutritional status with changes in CD4 cell count after month 6, 12and 18months of therapy. Need to provide
information and counseling to patients to check their CD4 regular basis in order to be evaluated by a medical team and further
research using primary data.(FMI 2013;49:155-162)

Keywords: CD4 cells count, HIV/AIDS, weight, BMI

Correspondence: Dian Fitriani, Department of Nutritional Health, Faculty of Public Health, Airlangga University,
Surabaya

INTRODUCTION HIV in the world at 33.4 million and an increase of 34

million by the end of 2010. In Indonesia, the incidence
An infectious disease Human Immunodeficiency Virus of HIV/AIDS has increased from year to year. Based on
(HIV) and Acquired Immunodeficiency Syndrome the report from the Director General of Disease Control
(AIDS) is a worldwide health problem that has not and Environmental Health Department of the Republic
found a vaccine to prevent the virus. The spread of of Indonesia in June 2011, ranging from 2008 to June
HIV/AIDS is very fast, so that deaths from HIV/AIDS 2011 HIV cases increased by about 60% of cases. If
is sill not under control (Nasronudin et a 2008). used as the cumulative number of HIV/AIDS cases by
According to UNAIDS (2011) in 2009, the incidence of 26 483 cases. HIV is aretrovirus that isincluded in the
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family of lentiviruses that can attack the immune system
and the resulting decline in endurance, so that to
infection and illness. CD4 cells are important in the
collaborative creation of an immune response against
foreign agents and the main target of the HIV virus
(Onyago et al 2011).

One of the factors that can influence the development of
the CD4 count is nutrition. The role of nutrition is very
important for HIV patients in supporting the healing of
illness, so that will have an impact on improving the
quality of life of patients with HIV. When a person is
infected with HIV, then the person will experience a
disruption of the immune system to a more severe level
to a decline in nutritional status. The decline in
nutritional status is due to inadequate food intake
resulting from various things, such as infectious disease,
causing increased nutrient requirements (Ministry of
Health, Republic of Indonesia 2010). Research
conducted Vonter et al (2009), says that there is a
relationship between CD4 cell count and weight
between CD4 cell count and nutritional status. This
research was conducted at the Clinic of Infectious
Disease Care Unit Intermediates (IDCUI) is one of the
clinic's in Dr. Soetomo Hospital providing care to
patients with HIV. This research was conducted with
the common goal to analyze the correlation between
changes in nutritional status with changes in CD4 cell
counts of HIV/AIDS.

MATERIALSAND METHODS

This study is observational and analytic retrospective
cohort design. The population in this study was patients
with HIV/AIDS outpatient care and antiretrovira
therapy from January to December 2010 as many as 360
patients. The samples in this study were patients aged
over 18 years, which has been upheld HIV positive by a
doctor. This study is observational and analytic
retrospective cohort design. The population in this study
was patients with HIV/AIDS outpatient care and
antiretroviral therapy from January to December 2010
as many as 360 patients. The samplesin this study were
patients aged over 18 years, which has been upheld by a
doctor HIV positive, antiretroviral therapy, CDA4
examination and measurement of weight and height
regularly and periodically for 18 months from 2010-
2011. The sampling method used total sampling method
and obtained a sample size of 38 patients.

The study was conducted at the UPIPI Clinical Dr.
Soetomo Hospital Surabaya. The study was conducted
at the Clinical Hospital UPIPI Dr. Soetomo Surabaya.
Data collection was conducted from January 2010 to
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December 2011. CD4 is measured by looking at
changes in laboratory results every 6 months and
nutritional status is measured by looking at changes in
body mass index (BMI). Data obtained through
secondary data collection from patient medical
colleagues subsequently processed using SPSS, and
then to determine how the correlation between changes
in the nutritional status of patients with the changes in
CD4 cell counts of HIV/AIDS Spearman correlation test
was used.

RESULTS

Characteristics of patients with HIV/AIDS can be seen
inTable 1.

Table 1. Distribution of HIV/AIDS Based on Clinical
Characteristics of Patients in UPIPI Clinic Dr.
Soetomo Hospital in the Year 2010

Characteristics n % Mean+SD
Age of patients
with HIV / AIDS
18-29 years 12 31,6 3449 years
30-40 years 17 44,7
> 40 years 9 23,7
Sex of the patient
Man 19 50,0
Female 19 50,0 .
Level of Education
Not attending school 1 2,6
SD 4 10,5
SMP 3 79
High School 25 65,8
University 5 13,2

Most patients gain weight after observation in the 12th
month and 18th month as many as 17 patients (44.7%)
and 19 patients (50.0%).

Table 2. Distribution of HIV/AIDS patients by changes

in body weight at the UPIPI Clinic Dr.
Soetomo Hospital Year 2010-2011
Changein Observation
Body Month 6 Month-12 Month-18
Weight n % n % n %
Down 1 2.6 5 13.2 1 26
NoChange 19 50.0 16 421 18 474
Increased 18 47.4 17 447 19 500

At the beginning of the observation most patients' BMI
was in the normal category were 18 patients (47.4%) at
month 6, and 12 months-18 also were in the normal
ranges as much as 52.6%, 68.4% and 68, it's just that
there is a 4% increase in the number of patients with
HIV/AIDS.
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Table 3. Distribution of HIV/AIDS patients by BMI changesin UPIPI Clinic Dr. Soetomo Hospital in the
Year 2010-2011

Observation

BMI Beginning Month 6 Month 12 Month 18

n % n % n % n %

Severe Underweight 11 289 9 23.7 5 132 2 53
Thin Light 6 15.8 3 79 1 2.6 3 79
Normal 18 474 20 526 26 684 26 684
Mild Obese 1 26 3 79 3 7.9 3 7.9
Obese Weight 2 5.3 3 7.9 3 7.9 3 7.9

Mean

111

Onset Month6 Month 12 Month 18

Figure 1. Average BMI Respondents HIV/AIDS patients before and after antiretroviral
therapy in UPIPI Clinic Dr. Soetomo Hospital on 2010 — 2011

Table4. Distribution of HIV/AIDS patients by changes BMI in UPIPI Clinic Dr. Soetomo
Hospital on 2010-2011

Observation
Changein IMT Month 6 Month-12 Month-18
n % n % n %
Down 1 2.6 5 132 1 26
No Change 19 500 16 421 18 474

Increased 18 474 17 447 19 500

Table 5. Distribution of HIV/AIDS by CD4 cell count in UPIPI Clinic Dr. Soetomo Hospital the
Year 2010-2011

CD4 cell count after antiretroviral therapy

Observations Changes <200l 200-350 pl > 350 ul

n % n % n %

decline 1 26 1 26 0 0

6th month not changed 0 0 0 0 0 0
increase 16 421 6 15.8 14 36.8
decline 3 79 0 0 10 26.3

12th month not changed 0 0 0 0 1 26
increase 7 184 0 0 17 44.7
decline 3 79 0 0 11 28.9

18th month not changed 0 0 0 0 0 0
increase 3 79 0 0 21 55.3
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Atopic Dermatitis on initial observations amounted to
19.46. Later observations 6th month of 20.84, the 12th
month of 21.54 and at month 18 was 22.26. Changes in
nutritional status assessment in this study are done by
looking at the change in BMI categories of patients with
decreased, unchanged and increased. The results
showed that the majority of patients with HIV/AIDS has
increased IMT after observation at month 12 and 18 of
17 patients (44.7%) and 19 patients (50.0%). Changesin
CD4 cell counts were measured by looking at the
difference in CD4 cell counts were measured every 6
months. Changes in CD4 cell counts of patients with
category decreased, unchanged and increased. In six
months there was an increasing number of CD4
although the CD4 count is below 200 mL by 16 patients
(42.1%). In addition a total of 14 patients (36.8%) have
shown a considerable improvement of high achievement
CD4 count> 350 mL after 6 months of observation. Six
months later an increase in the CD4 count is increased
until the 18th month. This increase led to patients at

month 12 and month 18 had CD4 cell counts> 350 mL.
Based on an average figure 2 average CD4 count at
baseline was 95.76 ARV therapy. At 6 months the
average CD4 count was 284.5, the 12th month is
317.55, and the 18th month is 337.39.

Based on Table 6 is known that HIVV/AIDS patients who
experienced an increase in CD4 cell count and changes
in body weight followed by a total of 18 patients
(47.4%) in the observation of the 6th month. There is
also experiencing an increase in CD4 cell count, but not
accompanied by changes in body weight were 17
patients (44.7%). In observation of the 12th month most
of which have increased the amount of weight but did
not change as many as 12 patients (31.6%). In the 18th
most experienced increases in CD4 count and weight
changes followed by as many as 13 patients (34.2%)
and the CD4 cell count had increased but no change in
body weight followed by 11 patients (28.9%).

B Mean
845 31755 33739
95.76 l l
On-set '
Month 6 -
Month 12
Month 18

Figure 2. Mean CD4 cell count Respondents HIV/AIDS patients before and after antiretroviral
therapy in UPIPI Clinic Dr. Soetomo Hospital on Y ear 2010-2011.

Table 6. Changes in the distribution of CD4 HIV/AIDS patients by Weight Change in UPIPI Clinic Dr.

Soetomo Hospital on Y ear 2010-2011

Changes In

Changes in CD4 cdll counts

Observation . decreased Unchanged Rises
Body Weight n % n % n %
decline 0 0 0 0 1 26
thmonth i changed 2 53 0 0 17 447
increase 0 0 0 0 18 47.4
decline 4 105 0 0 1 26
12th month  not changed 4 105 0 0 12 316
increase 5 132 1 2.6 11 64.7
decline 1 2.6 0 0 0 0
18th month  not changed 7 184 0 0 11 289
increase 6 15.8 0 0 13 34.2
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Table 7. Changes in the distribution of CD4 HIV/AIDS patients by Nutrition Status Change in UPIPI Clinic

Dr. Soetomo Hospital on Year 2010-2011

Changes In Changes in CD4 cell counts
Observation Nutrition decreased Unchanged Rises
Status n % n % n %
decline 0 0 0 0 1 26
Gthmonth ¢ changed 2 53 0 0 17 447
increase 0 0 0 0 18 47.4
decline 4 10.5 0 0 1 26
12th month not changed 4 10.5 0 0 12 316
increase 5 13.2 1 26 11 64.7
decline 1 26 0 0 0 0
18th month not changed 7 184 0 0 11 289
increase 6 15.8 0 0 13 34.2

Based on statistical tests were performed using the
Spearman test obtained correlation coefficient (r) and
significance values (p) in the 6th. 12th and 18th month
is equal to 0.208 and 0.209; 0.171 and 0.305; 0.139 and
0.405 (p > 0.05). which indicates there is no relationship
between weight changes with changesin CD4 cell count
after the 6th month, 12th and 18th month of
antiretroviral therapy. Based on Table 7 is known that
HIV/AIDS patients who experienced an increase in
CD4 cell count and changes in body weight followed by
atotal of 18 patients (47.4 %) in the observation of the
6th month. There is also experiencing an increase in
CD4 cell count. but not accompanied by changes in
body weight were 17 patients (44.7 %). In observation
of the 12th month most of which has increased the
number but did not change body weight by 12 patients
(31.6 %). In the 18th most experienced increases in
CD4 count and weight changes followed by as many as
13 patients (34.2 %) and the CD4 cell count had
increased but no change in body weight followed by 11
patients (28.9 %).

Based on statistical tests were performed using the
Spearman test obtained correlation coefficient (r) and
significance values (p) in the 6th, 12th and 18th month
is equal to 0.208 and 0.209; 0.171 and 0.305; 0.139 and
0.405 (p > 0.05), which indicates there is no relationship
between weight changes with changesin CD4 cell count
after the 6th month, 12th and 18th month of
antiretroviral therapy.

DISCUSSION

Based on the results of this study the majority of
patients with HIV/AIDS are in the age range of 30-40
years and the average patient infected with HIV/ AIDS
at the age of 34 years. This is similar to a study
conducted by Mankatittham et a (2009), which says
that the average age of 34 years research respondents.
Age 34 years is a productive age range with sexually
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active period. One of the transmission of HIV/AIDS is
the sexual relationships with people living with
HIV/AIDS (Nursalam & Kurniawan 2011). Based on
sex, the respondents in this study of patients with
HIV/AIDS as great with 19 people (50.0 %). Based on
the level of education in this study the majority of
respondents of patients with HIV/ AIDS is high by 25
patients (65.8 %) were somewhat higher education
level.

HIV infection will affect the nutritiona status (macro
and micronutrient) as well as the immune system of
people with HIV/AIDS (Batterham 2005). The
nutritional status of patients with HIV/AIDS is strongly
influenced by the needs and nutrient intake. Nutrient
intake that does not meet the requirements due to HIV
infection will cause chronic malnutrition. It is necessary
for good nutrition containment procedures that patients
with HIV/AIDS can maintain the health and nutritional
status and improve immune system (Divson 2005).
Nutritional status has been associated with immune
status and function, including cytokine levels, and the
risk of opportunistic infections, all of which are likely to
lead to the development of faster HIV disease (Wafaie
et al 2001).

One of the methods in the assessment of nutritional
status in adults is a BMI (Body Mass Index). BMI is a
simple tool to monitor the nutritional status of adults in
particular with regard to the deficiency and excess
weight (Supariasa et al 2012). From the results of this
study largely IMT HIV/AIDS patients before
antiretroviral therapy isin the normal category and there
is an increasing number of patients with HIV/AIDS are
normal nutritional status after receiving ARV therapy.
Average BMI of patients with HIV/AIDS from the
beginning of therapy until month 6, 12 and 18 have
increased.

According to Forrester et al (2001), an increase in BMI
was associated with an increase in CD4 cell count and
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with lower rates of events that characterize the
progression of HIV disease. Many are found, patients
who started antiretroviral therapy with low BMI, low
immunity and are at stage Ill or IV experience
nutritional, immunological response and functional
worsening (Tafese et a 2012). CD4 count is a way to
assess the immune status of people living with HIV
(Ministry of Health Republic of Indonesia 2011). The
lower the CD4 count indicates that the immune
decreasing, so the pathogens causing the infection can
enter the body together (Fletcher & Kakuda 2005).

Results of dtatistical analysis to determine the
correlation between changes in nutritional status with
CD4 count changes using Spearman's test there was no
association between nutritional status changes with
changes in CD4 cell counts at 6 months (p = 0.209), 12
(p = 0.305) and 18 (p = 0.405) after receiving ARV
therapy. When viewed under cross-tabulation between
CD4 count change with changes in nutritional status
after receiving ARV therapy most patients with
HIV/AIDS have increased BMI and CD4 count every 6
months.

In a study conducted Kiefer et a (2011) found no
association between BMI and change in CD4 cell count
from pre- antiretroviral therapy until visit 6, 12 and 24
months after antiretroviral therapy. There is the
possibility of inaccuracies in the measurement of
nutritional status prior to treatment. If you look at the
results of cross tabulation between the change in CD4
cell count and nutritional status of patients with
HIV/AIDS after antiretrovira therapy are a an
increased majority of BMI with increased CD4 cell
count at month 18. This suggests that the increase in
CD4 cell count isrelated to nutritional status. One of the
indicators in addition to BMI is weight loss associated
with HIV deaths. Weight loss is the criteria used in the
international classification of diseases HIV infection
(Castethon et a 2001). According to Supariasa et a
(2012), weight atropometric measurement is the most
important and most often used to look at changes in a
short time due to changes in food consumption and
health. HIV/AIDS affects nutrition through energy
expenditure and decrease food intake, decreased
absorption of foods and complex metabolic changes that
will lead to weight loss and wasting syndrome occursin
AIDS stage (Piwoz & Bentley 2005).

From the results of this study largely weight change at
month 6 after receiving antiretroviral therapy do not
experience changes in body weight, but in the 12th and
18 patients with HIV/AIDS was gaining weight even
though the number of patients who did not experience
weight changes are not much different from the number
of patients who experienced an increase in body weight.
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According Macallan et a (1995), Changes in body
weight may be associated with reduced nutritional
intake and increase protein decrease in whole body.
Losing weight is not an indicator that is used
intentionally to see the progression of disease and death
in patients with HIV/AIDS (Suttmann et al 1995) and a
low CD4 count. In this study most of the CD4 cell count
before antiretroviral therapy is below 200 mL. After 6
months of HIV patients receive antiretroviral therapy
patients had a CD4 cell count increased to the 18th
month CD4 cell count had increased to over 350 mL.
Average CD4 count of patients before treatment was
95.76 and at month 6 hampi increased 3 times greater
than prior antiretrovira therapy. It can be concluded
that increased the most were led to an increase in CD4
cell count was at 6 months after antiretroviral therapy.
The increase in CD4 cel counts showed good
immunological response to antiretrovira therapy.
Higher CD4 cell counts are better.

However, normal CD4 count means the immune system
has not fully recovered (Spiritia 2012). Trend changes
in CD4 cell count after antiretroviral therapy, increases
in CD4 count has decreased the number of patients from
the 6th month. According to the Ministry of Health
Republic of Indonesia (2011), Provision of antiretroviral
therapy will increase the number of CD4. This will
continue for many years with effective therapy. These
circumstances do not sometimes occur, especialy in
patients with very low CD4 cell counts at the start of
antiretroviral therapy. Data CD4 cell count at the start of
antiretroviral therapy and CD4 progression were
evaluated every 6 months is needed to determine the
presence of immunological therapy failure.

Results of statistical analysis to determine the
relationship between changes in CD4 counts with
weight changes using Spearman's test there was no
association between CD4 cell count changes with
changes in body weight at 6 months (p = 0.209), 12 (p =
0.305) and 18 (p = 0.405) after receiving ARV therapy.
When viewed under cross-tabulation between changes
in CD4 counts with weight changes after antiretroviral
therapy, most patients with HIV/AIDS have increased
body weight and CD4 count every 6 months. According
to Yasin et al (2011) with an increase in CD4 cell count
was not always followed by an increase in body weight.
HIV/AIDS patients who respond to an increase in CD4
cell counts as aresult of an improvement in the body’s
immune system and do not always respond to an
increase in weight that can be used as a marker of
clinical conditions. Clinical response to antiretroviral
therapy may not be associated with immunological
response to assessment of response to antiretroviral
therapy as a whole can not be done together using CD4
count and weight. As well as research conducted by
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Olawuni (2006), also reported the same result ie no
relationship between CD4 cell count increases with the
increase in the number of weight loss in patients with
HIV/AIDS. However, there is a positive correlation
between an increase in CD4 cell count and an increase
in body weight with long antiretroviral therapy and
Wanke et al (1998) changes in body weight and BMI
did not correlate with changes in CD4 count and plasma
HIV-RNA in patients on HAART.

CONCLUSIONS

No correlation between the absence of weight change
with changes in CD4 cel count and there is no
correlation between changes in nutritional status with
changes in CD4 cell counts at 6 months of observation,
12 and 18 months in patients with HIV and AIDS in
Hospital Dr. Atopic Dermatitisin 2010 until 2011.

ACKNOWLEDGMENT

The authors thank to Rizki Hardyan for his assistance in
making the layout of the manuscript.

REFERENCES

Batterham JM (2005). Investigation on heterogeneity in
studies of resting energi expediture in person with
HIV/AIDS: meta—analisis. American Journal Clinical
Nutrition 81, 702-13

Castetbon K, Anglaret S, Touré G, Chéne T, Ouassa A,
Attia T, N’Dri-Yoman D, Mavy R, Salamon, Dabis F
(2001). Prognostic  value of  cross-sectiona
anthropometric indices on short-termrisk of mortality
in human immunodeficiency virus-infected adults in
Abidjan, Céte d’lvoire. American Journal of
Epidemiology 154, 1

Divson S (2005). Principles of Nutritional Assessment,
New York, Oxford University PressInc

Fletcher CV and Kakuda TN (2005). Human
immunodeficiency virus infection. In: Dipiro JT,
Talbert RI, Yee GC, Maatzke A, Well BG, Passey LM
(eds).  Pharmacotherapy: A  Pathophysiologic
Approach, 6th ed., Philadelphia, Appleton and Lange

Forrester JE, Spiegelman D, Woods M (2001). Weight
and body composition in a cohort of HIV-positive
men and women. Public Health Nutr 4, 743-747

Kiefer E, Hoover DR, Shi Q, Dusingize JC, Cohen M,
Mutimura E, Anastos K (2011). Association of pre-
treatment nutritional status with change in CD4 count
after antiretroviral therapy at 6, 12 and 24 months in
Rwandan women. Plos One 6, 2

161

Macalan DC, Noble C, Baldwin C, Jeeb SA, Prentice
AM, Coward WA, Sawyer MB, McManus TJ, Griffin
GE (1995). Energy expenditure and wasting in human
immunodeficiency virus infection. N Engl J Med 333,
83-88

Mankatittham W, Likanonsakul S, Thawornwan U,
Kongsanan P, Kittikraisak W, Burapat C, Akksilp S,
Attayawuthipong W, Srinak C, Nateniyom S,
Asaneeyapan T, Varma JK (2009). Characteristics of
HIV-infected tuberculosis patients in Thailand.
Southeast Asian J Trop Med Public Health 40, 93-103

Ministry of Health Republic of Indonesia (2011).
Pedoman Nasional Tatalaksana Klinis Infeks HIV
dan Terapi Antiretroviral Pada Orang Dewasa,
Jakarta, Ditjen PP dan PL

Ministry of Health, Republic of Indonesia (2010).
Pedoman Pelayanan Gizi Bagi ODHA, Jakarta, Ditjen
Bina K esehatan Masyarakat

Nasronudin, Effendy N, Prawitasari JE, Hastjarjo TD
(2008). Pengaruh psikoterapi transpersonal terhadap
kualitas hidup pasen HIV dan AIDS. Indonesian
Psychological Journal 24, 1-16

Nursalam MN and Kurniawati ND (2011). Asuhan
Keperawatan Pada Pasien Terinfeks HIV/AIDS,
Jakarta, Salemba Medika

Olawuni HO (2006). The vaue of serum albumin in
pretreatment assessment and monitoring of therapy in
HIV/AIDS patients. HIV Med 7, 351-355

Onyago AC, Wadingo MK, Mbagaya G, Kaka R
(2011). Body composition and CD4 cell count of HIV
sero-positive adults attending out-patient clinic in
Chulaimbo Sub-District Hospital, Kenya. Pakistan
Journal of Nutrition 10, 582-588

Piwoz EG and Bentley ME (2005). Women’s Voices,
Women’s Choices: The Challenge of Nutrition and
HIV/AIDS. American Society for Nutritional
Sciences.

Spiritia (2012). Tes CD4. Available from http://spiritia.
or.id/li/pdf/L1124.pdf. Accessed June 20, 2012

Supariasa IDN, Bakri B, Fgjar | (2012). Penilaian Status
Gizi, Edisi Revisi, Jakarta, Penerbit Buku Kedokteran
EGC

Suttmann U, Ockenga J, Selberg O, Hoogestraat L,
Deicher H, Muller MJ (1995). Incidence and
prognostic value of malnutrition and wasting. J
Acquir Immune Defic Syndr Hum Retrovirol 8, 239-
246

Tafese Z, Berhan Y, Abebe H (2012). Changes in
nutritional, functional and immunological status of
HIV-infected adults with antiretroviral therapy. Ethiop
Med J50, 75-87

UNAIDS (2010). UNAIDS Report on the Global AIDS
Epidemic 2009. Available from http://www.
unaids.org/globalreport/ Global_report. htm. Accessed
December 14, 2011



Correlations between Nutritional Status Changes with Number of CD4 Cell Changes (Dian Fitriani et a)

UNAIDS (2011). UNAIDS World AIDS Day Report |
2011. Available from http://www.unaids.org/en/
medi a/unai ds/contentassets/documents/unai dspubli cati
0on/2011/JC2216 WorldAIDSday report 2011 en.pdf
. Accessed February 15, 2012

Vonter E, Gericke GJ, Bekker PJ (2009). Nutritional
status, quality of life and CD4 cell count of adults
living with HIV/AIDS in the Ga-Rankuwa area (South
Africa). S Afr JClin Nutr 22, 124-129

Wafae W, Villamor F, Villamor E (2001). Mal-
nutrition and HIV infection. In: Suskind RM and

162

Tantisirin K (eds). Nutrition, Immunity and Infection
in Infants and Children, Philadelphia, Williams and
Wilkins, p 371-406

Wanke CB, Ostrowsky J, Gerrior, Hestnes J (1998).
Effect of highly active antiretroviral therapy on patient
weight and body massindex. Int Conf AIDS 12

Yasin NM, Maranty H, Ningsh WR (2011). Analisis
respon terapi antiretrovira pada pasien HIV/AIDS.
Majalah Farmasi Indonesia 22, 212-222



