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Original Research Article
Assessing the impact of Antiretroviral Therapy on CD4, Hemoglobin level and Weight
in HIV Infected Children (0-15 Years) residing in Nkambe, North West Region,
Cameroon.

Abstract

Background: Antiretroviral therapy (ARThas greatlydecreased the mortality and morbidity
of children living with HIV by reducing the virabad, increase CD4 count thus improving
the health of HIV clients. This study seeks to asghe impact of ART on CD4+ Cell Count,
weight and haemoglobin level (Hb) in children résidin Nkambe in the North West

Region.

Methodology: A total of 130 HIV infected children within the @gange of 5 months to

15years were recruited for the study. Blood samplege collected and used to measure
CD4+ and Hb concentrations. Their weights were riakeeasured using an electronic
balance. Hb levels were used to categorized anaeirila growth was assessed using the z

scored of weight for age.

Results: Results showed that there was a significant irer¢B=0.00) in the mean CD4+, Hb
and weight after ART intervention. The prevalenéenon-anaemia was higher 52(40.0%)
after intervention compared to 30 (23.1%) at thegifr@ng. After initiation, 30 (23.1%),

46(35.4%) and 11(8.5%) children experienced a deerdn their CD4, Hb and weight

values, respectively. Of the 30 children with dased CD4 count, 30 (100.0%) were
anaemic and 11 (36.7%) were underweight. More fem¥(78.3%) experienced increase in
CD4" count while the male children were non anaemic429®) and experienced an

increase in weight 61(87.1%). Most children of tge group 6-10 years experienced an
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increase in CD426(89.7%), Hb 15(51.7%), and weight 25(86.2%Mnpared to the other

age groups.

Conclusion

The use of ART to treat HIV-infected children ideetive as it has improved the healt of
children. In addition this study reinforces thediing that anaemia, low CD4 and poor growth

are common among children living with HIV infection

Keywords: Children, Antiretroviral therapy, anaemia, CD4,, Mizight

INTRODUCTION:

The number of children who have human immunodefmyevirus (HIV) continues to

increase. Getting an Acquired immunodeficiency sgnte (AIDS)-free generation implies a
generation in which all children are born free d¥Hnd remain so for life or that children
living with HIV have access to the treatment [T]here are about 3.2 million children living
with HIV of which 91% reside in sub-Saharan Afri€.this only 34% of them are estimated
to be on antiretroviral therapy (ART) compared #¥6of adults [2]. It has been reported
that 90% of the infected infants acquired the HPgnfi their mothers during pregnancy,
delivery, or through breast-feeding [3]. ARYas greatlydecreased the mortality and
morbidity rate in children by 80-90% and 75% respety such that without treatment,

about one third of children living with HIV will @i by their first birthday and half die by
their second birthday [4]. Thus many children dRTAhave lived well into adulthood [5, 6,

7]. Despite recent efforts to increase accegsR®, the scaling up of ART in sub-Saharan
Africa faces major challenges which include evahgaCD4 count, viral load and shortage of
trained health care personnel [8]. As such WHO mesommend early diagnosis, and

immediate treatment of all HIV positive infants aciuldren under the age of five years [9]
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irrespective of these indicators. Thus this mo&dathe study to evaluate the effect of ART

on children in different areas, cultures and backgd.

Growth failure, anaemia and decreased immunitycaremon features of children with HIV
infection. The effect of ARTs can be measured atielwel of CD4 cell count to determine the
immune status; weight to assess growth rate anchdglebin levels to determine anaemia
level. Few studies have evaluated the impact of AR weight gain, Hb and CD4 counts [7,
10]. however this information is still lacking ina@eroon. This study therefore seeks to
assess the impact of ART on CD4 Cell Count, wedggttt Hb levels in HIV positive children
on 1 or 2 years first line ART attending an integdaHIV-care clinic. The results of which

will be important in the development of the ART dgiine in the country.

METHODOLOGY

Study Site: This study was carried out in Nkambe District Htapvhich is a rural area with
an HIV treatment unit that serves the entire hedilstricts of Nkambe, Nwa and Ako in the
Northwest Region of Cameroon.

Ethical Clearance was obtained from the regionkgidion of public health and the protocol
reviewed by the institutional ethical board. ThegP#s or guardians of these children as well
as the children above 10 years gave their con$emtexplaining the rational of the study and

ensuring their confidentiality.

Study Population: A total population of 130 HIV infected infants veerecruited for the
study, 60 males and 70 females within the age r&ng®nths to 15years. These children
were grouped under the following age stratificatietl year, 1-5 years, 6-10years, 11-

15years. The inclusion criteria for the study wasdollows: initiated on ART with at least 1
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year of follow-up and having a baseline record @4& cell count, Hb and weight value

prior to initiation.

Sample collection: Blood samples were collected in blood collectiobes and used to
measure CD4+, and Hb concentration. The Hb coraom and the CD4 counts were
measured using Urik haematocrit machine and PIMAchime (Alere) following the
manufacture’s procedure respectively. The weighs waken using an electronic balance
(camry). Hb levels were used to categorized anaentarding to age reference standards as
follows Non-anaemie11g/dL, Mild anaemic=10-10.9 g/dL; Moderate anaes9.9 g/dL
and Severe anaemia <7 g/dL [11]. Immunological sasp was measured by increase in
CD4+ from baseline. CD4 count ranges of less th@@ @ere considered to be low.
Improvement in health status or growth was assegsid) the z scored for weight and age
(WAZ) and classified as severely underweight wher3Zunderweight, if Z is between >-3
to -2.1, normal when Z is between -2 to 0 and weght when Z is > 0 [12]. Data was
analyzed using SPSS version 16.0. Independent-8amplest was used to compare the
difference in the means after 1 or 2 years of k@egi ART and values at baseline. For
categorical variables with more than two catego@ésSquare test was used to determine
the association. Pearson's correlation coeffioiltbe used measure how the variables are

related Significance was considered at P < 0.05.

Results
Demogr aphic infor mation of participants

In all, 130 children with age range of 0.4 — 15rgeaith mean (SD) of 7.91(5.2) years were
recruited for the study. The highest proportioncbfldren was males 70(53.8%) and the

highest number of children 53(40.8%) fell withiretage range of 11-15 years (Table 1).



100
101

102
103

104

105

106

107

108

109

110

111

112

113

114
115

Tablel: Demographic characteristics of the study population and base line data

Agegroup at drug initiation 1year after ART 2yearsafter ART Total (%)
initiation (%) initiation (%)

<1 year 0 (0.0) 13 (33.0) 13 (10.0)
1-5 years 18(25.3) 17(28.8) 35(26.9)
6-10years 20(28.2) 9(15.3) 29(22.3)
11-15years 33(46.5) 20(33.9) 53(40.8)
Total 71(54.6) 59(45.4) 130(100)
Sex

Male 40(56.3) 30(50.8) 70(53.8)
Female 31(43.7) 29(49.2) 60(46.2)

Effect of ART on CD4", Hb and weight

There was a significant increase (P=0.00) whenvtiges of mean CD4+ count, Hb and
weight after ART intervention compared to the biase(Table 2). Evaluating the effect of
the duration on ART, only weight had a significamtrease (p= 0.00) (Table 3). Based on
the type of anaemia, there was an increase inutdar of children who were not anaemic at
the end of the study period 52 (40.0%). Similaféuer children had moderate anaemia 40
(30.8%) at the end compared to what prevailed etbeginning of ART initiation. Equally,
more children 114(87.7%) were found to have nomwight at the end of the study (Table

4).

Table 2: Effect of ART on CD4", Hb and weight

Factor (unit) Intervention phase Range Mean (SD) T P value
value
Weight (kg) Baseline value 5.00-41.00 20.78 (9.92) -9.49 0.00
After initiation 6.00-43.00 22.28 (9.89)
CD4" cells/ Baseline value 31-958 468.32(22.42*) -5.870.00




116
117
118
119

120
121
122
123

mm’ After initiation 34-1285 670.44(30.6%)

Hb(g/dl) Baseline value 7.00-12.30  10.06(1.2) -5.310.00
After initiation 7.30-14.90 10.94..71)

*Std. Error

Table 3: Effect of duration of treatment on CD4, Hb and weight

Factor (unit) Yearsof intervention Mean (SD) T P value

Oneyear Two years value

CD4" cells/ mn°*  Baseline valu 474.71(33.2 461.90(33.€ 0.3 0.7t

After 654.92(52.1  639.10(38.¢
initiation

Hb(g/dl) Baseline value 10.11(1.1) 10.06(1.12) 50.5 0.59
After 10.79 (1.8) 10.95 (1.5)
initiation

Weight (kg Baseline valu 22.25 (8.9 19.06(11.2 2.1 0.0<
After 23.76 (8.5) 19.71(11.3)
initiation

*Std. Error

Table 4: Impact of ART anaemia and growth

Factor Classification Before ART After ART y*value P value
intervention initiation
Anaemia Non anaemic 30 (23.1) 52(40.0) 2.88 0.57
Mild anaemi 49(37.7 38(29.2
Moderate anaemia 51 (39.2) 40(30.8)
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Growtl Over weigh 2 (1.5 2(1.5 206.¢

Normal weight 79 (60.8) 114(87.7)
Underweight 45 (34.6) 12(9.2)
Severely underweight 4 (3.1) 2(1.5)

0.0C

The general trend of the proportion of children wéxperienced either an increase, a

decrease or the same value by the end of the stuolyed that some children 30 (23.1%),

46(35.4%) and 11(8.5%), had a decrease in their,Gidand weight values respectively

while 1(0.8%) and 18(13.8%) children had the sarbeaHd weight values respectively. Of

the 30 children with decrease CD4 count, all theo8them (100.0%) were anaemic and 11

(36.7%) were underweight (Table 5). There was gifsdgnt correlation between CD4nd

Hb seen one ( r = 0.343; P=0.00) or two years=( #.590; P=0.00) after intervention

however the correlation was not significant betwe€B®4 and weight during both

intervention ( one year: r = -0.021; P=0.8 andr&fi® years r = -0.093; r=0.29)

Table 5: Impact of ART duration on the proportion of children with increase or

decrease CD4", Hb and weight

Factor Characteristic (n; %) Yearsof intervention n(%)  x° value P value
One year Two years

CD4’ Decreasevalue(30; 23.1  20(28.2 10(16.9 2.2¢ 0.1C
Increase value (100; 76.9) 51(71.8) 49(83.1)

Hb Decreas value(46; 35.4  28(39.4 18(30.5 2.19¢ 0.3:
Increase value (83; 63.8) 43 (60.6) 40(67.8)
The same value (1; 0.8) 0 (0) 1(1.7)

Weight Decrease value (11; 8.5) 7(9.9 4(6.8) 915. 0.00
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Increasevalue(111; 85.4 62 (87.3 49(83.1

The same value (18; 13.8) 2(2.8) 16(31.1)

Regarding the gender, more female children 47(78.8%perienced an increase in CD4

count than their male counterparts. On the contraoye male children were non anaemic
29(41.4%), had an increase in their Hb value 46@%, and experienced an increase in
weight 61(87.1) at the end of the study 46(65.7%npared to their female counterparts

(Table 6)

Based on age group, most children of the age géslip years experienced an increase in
CD4" 26(89.7%), were non anaemic 15(51.7), had am#ser in their Hb values 23(79.3%),

and experienced an increase in weight 25(86.2%)eoed to the other age groups. On the
other hand most children of the age group < 1 yeen® found to be anaemic 10(76.9%)
and experienced a decrease in weight 3(23.1%) whdse of the age group 11-14 years

experience a decrease in Hb values 23(43.4%) arelumelerweight 11( 20.8%) Table 7.

Table 6: Effect of gender and ART on CD4", Hb and weight

I ndicator Characteristic (n; %) Female Male v P value

CD4% Decrease value (30; 23.1) 13(21.7) 17(24.3) 0.13 0.44

cellspu Increase value (100; 76.9) 47(78.3) 53(75.7)

Hb(g/dl) Non anaemic (52; 40) 23(38.3) 29(41.4) 0.13 0.94
Mild anaemia (38; 29.2) 18(30.0) 20(28.6)

Moderate anaemia(40; 30.8) 19(31.7) 21(30.0)
Decrease value (46; 35.4) 23(38.3) 23(32.9) 2.19 0.67

Increase value (83; 63.8) 37(61.7) 46(65.7)
Same value (46; 35.4) 0(0) 1(1.4)

Weight (kg) Normal weight(114;87.7) 49(81.7) 65(92.9) 5.84 0.12
Over weight(2;1.5) 2(3.3) 0(0.0)
Severely Underweight(2;1.5) 2(3.3) 0( 0.0)
underweight(12;9.2) 7(11.7) 15(7.1)




decrease value (46;35.4) 6(10. 0) 5(7.1) 9.30 0.01
Increase value (101;77.7) 40(66.7) 61(87.1)
Same value (18;13.8) 14(22.3) 4(5.7)

151  Table 7: Association between age group and ART on CD4, Hb and weight after drug
152 initiation
153

Indicato Characteristic (n; %) Age group in year (s)

' <1 1-5 6-10 11-15 e P value

CD4 Decrease value (30; 23.1) 3(23.1) 4(11.4) 3(10.3) 20(10.3) 11.74 0.01
cellspjd  increase value (100; 76.9) 10(76.9) 31(88.6) 26(89.7) 33(62.3)
Hb(g/dl) Non anaemic (52; 40) 3(23.1) 16(45.7) 15(51.7) 18(34.6) 13.15 0.04
Mild anaemia (38; 29.2) 8(61.5) 10(28.6) 8(27.6) 12(22.6)
Moderate anaemia(40; 30.8)2(15.4) 9(25.7) 6(20.7) 23(43.4)
Decrease value (46;35.4) 5(38.3) 12(34.3) 6(20.7) 23(43.4) 6.03 0.42
Increase value (83; 63.8) 8(61.5) 23(65.7) 23(79.3) 29(54.7)
Same value (1; 0.8) 0(0.0) 0(0.0) 0(0.0) 1(1.9)

Weight Normal weight (114;87.°  13(87.7 33(94.3 28(96.6 40(75.5 23.0C 0.01

(kg) Over weight (2;1.5) 0(0.0) 2(5.7) 0(0.0) 0(0.0)
Severely UnderweightO( 0.0) 0(0.0) 0(0.0) 2(3.8)
(2;1.5)
Underweight (12;9.2) 0( 0.0) 0(0.0) 1(3.4) 11( 20.8)
decrease value (11;8 3(23.1 0(0.0 1(3.4° 7(13.2 10.1C 0.1z

Increase value (101;77.7) 8(61.5) 30(85.7) 25(86.2) 38(71.7)

Same value (18;13.8) 2(15.4) 5(14.3) 3(10.4) 8(15.1)
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Discussion

During the study, it was observed that ART had ificantly decreased the mortality and
morbidity of HIV infectedchildren in the study area. These findings areanfarmity with
those of other researchers [13, 1&jmilar to other studies in resource limited sginHIV
infected children in this study experienced a gigant increase in weight, Hb and CD4 after
initiation of ART [14, 15, 10].

The majority of children were males 70(53.8%) almid ts in line with other studies carried
out by Patelet al.,[14], in Surat-India andKyawswamyint et al [16] in Myanmar, and
contrary to the study carried out in Brazil by Gadet al.,[6]. USAIDS [3] reportedthat
90% of HIV transmission in children is from their mothetaring pregnancy, delivery, or
through breast-feeding. It is most likely that mosale children are breast fed more than
female children and as such this accounts for igh prevalence seen in male children.
Majority of the children were above 5 years of agech was similar to the findings of Patel
et al.,[14]Jand Kyawswamyintet al[16] but deviates from those of other researchErs
18]. This supports the fact that without treatmabbut one third of children living with HIV
die by their first birthday and half die by thegcend birthday [4]. Although there was an
increase in the mean value of CD4dnd Hb observed in children who had receivedrreat
for two years compared to one year, the differamas not statistically significant at p=0.10
and 0.33 respectively. This suggests that ART gibletter outcomes regardless of when it is
started. Thus it is possible to use ART to trei-kifected children safely and effectively in

developing countries with limited resources [19]radeveloped countries [20, 21].

We recorded a total of 100 (76.9%) children whagoegsled immunological to ART. The
high increase in CD4cells in the children is similar to those carrimat in China [10] and

India [14], but lower compared to studies carread in Dutch [22] . Out of the 30% of
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children who had <250 celld/at baseline CD4, 64.1% of them had the greatesease in
their CD4 at the end of the study period. This wsiasilar to studies carried out in Haiti [23,
24, 25}. This supports the fact that the use of Agtibws a reduction in viral load and an
increase in CD4values. The significant CD4responses to ART seen in children in the
second year of therapy are not in line with thosAlmua et al [26] in Uganda and Zheng
and Zhao [10] in China, which stated that CDdreatly increases in the first than in the
second year of therapy. From this study we recoe(20%) children with more than 50 %
decrease in their CD4value. Taking into consideration that we did nmtK at treatment
adherence, we cannot say with certainty that dailgre or resistance can be attributed to
the decrease in CD4 Since these children are mostly orphans and tniigg in difficult
social situations, maintaining good treatment agihee is also challenging. Thus there is

need to assess treatment failure as well as drugrexice in this area.

Although a higher proportion of females had a higbB4 count, on the contrary, increase in
weight gain and Hb value was higher in males thair female counterparts. The increase in
weight seen in males could be attributed to thatiing habits.

As with previous studies [27, 28, 29] our data ®elg that there is a high prevalence of
anaemia among children living with HIV infection @ameroon. This supports the fact that
anaemia is recognized as an important clinical lprabin HIV-infected patients [15]. The
positive effect of ART is probably due to the refilic in viral load, decreased destruction of
mature hematopoietic cells and an improvement ythespoietin response. There was a
significant difference seen in the prevalence aiesnia among the age groups (p< 0.0001)
with the highest prevalence of anaemia (76.9%) seechildren below 1 year. This is
possibly due to their increased growth requiremants higher frequency of gastrointestinal
infections [30, 31]. The increased prevalence ddeama in female children 37(61.7%),

compared with males 41(58.6%) reflects the ovédrigther prevalence of anaemia in females,
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which may be largely attributed to menstrual bltass as majority of the children 39(65.0%)
had reached the age of maturity [32]. Althoughghevalence of anaemia decreased, mild-to-
moderate anaemia continues to be common. This ¢sm lze attributed to inherited
haematological disorders, such as sickle cell dsemd thalessemia or dietary factors which
are common within developing countries. This is lime with the findings of other
researchers [33]. Thus the cause of anaemia irikfBtted children is multifactorial. This
is suggestive of the fact that treatment of anaesh@uld be included in the ART guide line

and Hb levels be monitored closely.

This study recorded a significant positive growtrelation (r = 0.59) between growth and
ART uptake. This was far higher than the 14.8% m&ed in Indian children (Patet al.,
2012) This is an indication of the benefits of ART witlespect to both clinical and
immunologic progression of disease [6, 7, 10]. Bier% prevalence of HIV children with
underweight was lower compared to the 45% as regdny Yotebiengt al., [8]. Among the
10.7% of children with low weight, 78.6% of thens@lhad a decrease CD4 count. This can
probably be attributed to the low T-lymphocyte csuwhich had been associated with the
failure of weight increase [34]. We also recordet¥@ of children who had normal weight at
baseline but later were underweight after drugtaticin. This might be attributed to the
presence of other unidentified confounding infatsichat are exacerbated by acute iliness or
treatment failure [24]. A significant shift in wgit increase from 81 (62.3%) to 116(89.2%)
after drug initiation is evidence that ART improvgewth in HIV children in addition to the
food supplement that are usually given to theskli@m. This is similar to studies carry out in

other less develop countries like Haiti [24] andeCdIvoire [20].
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230 CONCLUSIONS:

231 This study shows that the use of ART to treat Hifected children is effective in resource-

232 limited countries as in developed countries. Battgcomes are achieved regardless of when
233 ART is started. This study reinforces the findihgttanaemia, low CD4 and poor growth are
234 common among children living with HIV infection i@ameroon. The data emphasize the

235 importance of initiating ART early to ensure adgguenmune and growth responses.

236 Recommendation

237 A standard growth curve can be drawn using a tgpgpulation size to assess responses to
238 ART to monitor effectiveness of ART in resourceitied settings like ours where it is

239  difficult to get the viral load and CD4 test in nikmming children's responses to ART.

240
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