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Summary  This  review  was  carried  out  to  provide  a  comprehensive  overview  of
efforts  toward  elimination  of  mother-to-child  transmission  (MTCT)  of  human  immu-
nodeficiency  virus  (HIV)  with  respect  to  progress,  challenges,  and  recommendations
in  21  sub-Saharan  African  priority  countries.  We  reviewed  literature  published  from
2011  to  April  2015  using  3  databases;  PubMed,  Scopus,  and  Web  of  Science,  as  well  as
the  2014  Global  Plan  Progress  Report.  A  total  of  39  studies  were  included.  Between
2009  and  2013,  there  was  a  43%  reduction  in  new  HIV  infections,  the  final  MTCT  rate
was  reduced  from  28%  to  18%,  and  antiretroviral  therapy  (ART)  coverage  increased
from  11%  to  24%.  Challenges  included  poor  adherence  to  antiretroviral  therapy,
poor  linkage  between  mother—child  pairs  and  post-natal  healthcare  services  low
early  infant  diagnosis  coverage,  low  pediatric  ART  coverage,  and  high  unmet  needs
for  contraceptive  services.  Future  recommendations  include  identification  of  key
barriers,  health  system  strengthening,  strengthening  community  involvement,  andERSIT
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international  collaboration.  There  has  been  significant  progress  toward  eliminating
MTCT  of  HIV,  but  more  effort  is  still  needed.
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uman  immunodeficiency  virus  (HIV)  infection
ontributes significantly  to  causes  of  death  in
ub-Saharan  African  countries  [1]. Mother-to-child
ransmission  (MTCT)  of  HIV  occurs  during  preg-
ancy, labor,  and  breastfeeding  [2].  New  pediatric
IV infections  have  declined  since  prevention  of
TCT (PMTCT)  programs  were  initiated  in  the
990s, but  2009  records  show  that  about  370,000
hildren were  newly  infected  globally  [3].  In  2009,
t was  estimated  that  42,000—60,000  HIV-infected
omen died  from  HIV  infection  and  its  complica-

ions [3]. As  at  2009,  over  90%  of  the  countries  with
igh childhood  HIV  infection  and  high  MTCT  rates
re located  in  sub-Saharan  Africa.  The  majority  of
IV-infected  women  requiring  antiretroviral  ther-
py (ART)  for  PMTCT  are  located  in  these  countries.
hese countries  also  account  for  over  90%  of  HIV-

nfected  children  who  need  ART  [3].  There  is
ignificant global  disparity  in  rates  of  MTCT  of
IV. High  income  countries  record  almost  zero  new
ediatric  HIV  infections  or  maternal  and  infant  mor-
alities due  to  HIV  infection.  However,  most  low  and
iddle income  countries,  especially  those  located

n sub-Saharan  Africa,  record  substantial  numbers
f new  infections,  since  relatively  few  women  can
ccess HIV  prevention  and  treatment  services.  The
ame situation  applies  to  their  children,  resulting
n new  pediatric  infections  and  death  [4].

& Melinda  Gates  Foundation,  Global  Fund  to  Fight
AIDS, Tuberculosis  and  Malaria  etc.  Other  bodies
such as  regional  coordinating  bodies  like  African
Union, Caribbean  Community  (CARICOM)  and  New
Partnership  for  Africa’s  Development,  national
governments, and  their  HIV/acquired  immunode-
ficiency syndrome  (AIDS)  control  agencies  were
also involved.  To  further  this  noble  cause,  in
2010 the  World  Health  Organization  published
new guidelines,  which  included  the  best  available
scientific and  programmatic  tools  to  accelerate
reduction of  MTCT  and  achieve  the  virtual  EMTCT
of HIV.

In  the  effort  to  eliminate  new  pediatric  HIV
infections, an  initiative  known  as  ‘‘Global  Plan
Towards  the  Elimination  of  New  HIV  Infections
among Children  by  2015  and  Keeping  their  Moth-
ers Alive’’  was  launched  in  July  2011.  This  Global
Plan covered  low-  and  middle-income  countries,
but focused  on  high  burden  countries  with  the  high-
est numbers  of  pregnant  women  living  with  HIV
and new  pediatric  HIV  infections.  There  are  22
such countries,  referred  to  as  priority  countries,
accounting for  about  90%  of  pregnant  women  liv-
ing with  HIV  globally.  Twenty-one  of  these  countries
are located  in  sub-Saharan  Africa,  the  22nd  being
India, located  in  Asia.  These  countries  need  excep-
tional  efforts  to  achieve  the  virtual  elimination
goal [3].

The Global  Plan  initiative  focuses  on  HIV-

UNIV
ERSIT

Y O
F IB

ADAN L
IB

RARY
In May  2009,  the  Joint  United  Nations  Programme
n HIV/AIDS  (UNAIDS)  made  a  clarion  call  for  global
limination  of  MTCT  (EMTCT).  This  call  was  sup-
orted by  many  other  multilateral  and  bilateral
gencies such  as  African  Development  Bank,  Bill
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nfected women  prior  to  pregnancy,  through

regnancy, and  until  the  end  of  the  breastfeeding
eriod, as  well  as  their  children.  The  treatment
eeds of  the  women  and  children,  as  well  as  the
IV preventive  needs  of  the  children  aim  to  be  met
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Figure  1  Global  Plan  m

within  the  existing  comprehensive  healthcare  pro-
grams in  each  of  the  affected  countries.

Global Plan implementation program
framework

The  implementation  of  the  Global  Plan  is  based  on
2 global  targets  and  a  4-pronged  strategy  (Fig.  1).
The strategy  encompasses  maternal  and  child  treat-
ment indicators,  treatment  and  HIV  prevention  for
newborns,  child  health  services,  and  family  plan-
ning services.  The  Global  Plan  is  guided  by  the
following 4  principles  [3]:

1. Women  and  children  living  with  HIV  are  at  the
epicenter of  the  initiative

2. Ownership  by  each  country  by  developing
national  context-specific  operational  plans

3. Integration  and  linkage  of  existing  healthcare
programs for  HIV,  maternal  and  child  health,
family planning  etc.  for  better  sustainability

4.  Shared  responsibilities  for  preventing  new  HIV
infections  among  children  and  keeping  their
mothers alive  between  families,  communities,
and countries,  and  specific  accountability  of
resources  and  progress  made  by  local  and  inter-
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national  developmental  partners.

The Global  Plan  is  also  important  for  attaining
Millennium Development  Goals  (MDGs)  4  (child
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targets  and  indicators.

urvival),  5  (maternal  health),  and  6  (halting
IV/AIDS, malaria,  and  other  diseases,  and  revers-

ng the  spread  of  HIV/AIDS)  [5]. It  was  expected  that
he Global  Plan  targets  and  MDGs  would  be  met  by
he end  of  2015.

bjectives and purpose of this overview

his  review  was  carried  out  to  provide  an  overview
f EMTCT  of  HIV  efforts  in  sub-Saharan  Africa
riority countries  with  respect  to  the  progress
nd challenges,  and  to  make  recommendations  to
ddress these  challenges.

Although  several  reports  (as  shown  in  the
ppendix  1)  have  addressed  the  progress,  chal-

enges,  and  recommendations  concerning  EMTCT  of
IV in  sub-Saharan  Africa,  most  were  limited  to  a
ingle country  in  the  region,  or  primarily  discussed
nly 1  aspect  of  the  initiative.  We  are  not  aware
f any  report  extensively  investigating  all  3  aspects
ighlighted  in  this  review.  We  expect  the  findings
f this  overview  to  be  useful  for  healthcare  pol-
cy makers  and  practitioners  to  re-strategize  how
o accomplish  eliminating  HIV  infection  in  chil-

N L
IB
ren, and  to  identify  gaps  for  future  research.
his report  is  expected  to  inform  and  guide  plan-
ing and  decision-making  mechanisms  of  national
MTCT/EMTCT  programs.

niversity November 22, 2016.
. Elsevier Inc. All rights reserved.
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limination  of  mother-to-child  transmission  of  the  h

ethods and designs

e  conducted  searches  of  3 online  databases:
ubMed, Scopus,  and  Web  of  Science.  The  search
as performed  on  April  8,  2015,  and  included  lit-
rature  published  between  July  2011,  when  the
lobal Plan  was  fully  launched,  and  April  2015.  No

anguage limitations  were  imposed.  The  key  words
sed for  the  search  were  elimination’  and  ‘eradi-
ation’ for  all  searches  and  added  ‘mother-to-child
ransmission’,  ‘MTCT’,  and  ‘HIV’.  Studies  that  did
ot clearly  articulate  the  pre-specified  themes  of
rogress,  challenges,  and  recommendations  were
xcluded.  The  search  was  also  limited  to  stud-
es conducted  in  or  involving  sub-Saharan  African
ountries.  Search  strategies  using  PubMed  can  be
ound in  Appendix  1.  Fig.  2  shows  the  flow  diagram
f the  search  and  selection  process.

We also  searched  the  UNAIDS  online  database
f 2014  progress  reports  submitted  by  the  priority
ountries [4].

To  assess  the  progress  made  in  reduction  of  new
IV infections  in  children,  the  global  targets  and
rong 1,  2,  and  4  target  percentages  for  the  pri-
rity countries  were  quantitatively  analyzed  with
espect to  the  May  2013  expected  targets  and  mile-
tones.

Two  of  the  targets  and  milestones  assessed  were:
 Reduction  of  new  pediatric  HIV  infections  by  50%
from 2009  levels  in  10  high  burden  countries
(country-specific  target  and  milestone).

Records identifie d throu gh 
databas e search 

Pubmed  = 71  
Scopu s = 79 

Web of Science = 88 

N = 238 

Stud ies inclu ded in  literat ure  
review 
N= 39 

Records excluded 
as duplicates       

N= 114  

    Records screened   
N= 124 

Records excluded    
N= 69 

Full  te xt articles  
excluded              
N = 16  

Full text articles assessed for 
eligibility                        

N = 55  

igure  2  Flow  diagram  for  article  selection  process  of
he  review.
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 Reduction  of  new  pediatric  HIV  infections  by 50%
(global  target  and  milestone)  from  2009.

One limitation  of  the  UNAIDS  data  was  the  lack
f availability  of  current  data  with  respect  to  AIDS-
elated  deaths  during  pregnancy  or  within  42  days
f the  end  of  pregnancy.  The  most  current  available
ata was  from  2010.  Unmet  needs  for  contra-
eptives among  women  living  with  HIV  could  not
e properly  assessed  for  most  countries  due  to
ack of  current  statistics  and  data  from  the  pri-
rity countries.  Some  of  the  available  data  were
ollected  more  than  10  years  ago.  Another  chal-
enge was  in  quantitatively  measuring  the  progress
f the  initiative,  because  a well-defined  mea-
urement of  new  pediatric  HIV  infections  is  not
ell developed  in  most  countries.  The  majority  of

he progress  report  data  were  based  on  modeled
stimates [4].

esults

 total  of  238  abstracts  were  identified  through
earching the  databases,  and  124  articles  were
creened  after  removal  of  duplicates.  A  total  of
5 full  text  articles  were  assessed  for  eligibility.

 flow  chart  of  the  search  and  selection  process
s shown  in  Fig.  2. A  final  39  relevant  studies
n the  progress,  challenges,  and  recommendations
or EMTCT  in  sub-Saharan  Africa  since  2011  were
ncluded. Appendix  1 shows  the  general  character-
stics of  the  included  studies.

rogress made by sub-Saharan African
ountries to  eliminate MTCT of HIV

xpansion  of PMTCT  services  in  many  sub-Saharan
ountries has  contributed  enormously  to  a  pro-
ressive  reduction  in  new  pediatric  HIV  infections,
hich decreased  by  58%  between  2002  and  2013  [6].

able  1  shows  that  the  estimated  number  of  new
nfections  among  children  in  the  priority  countries
n sub-Saharan  Africa  reduced  from  346,600  to
14,000  between  2009  and  2013  [4].  The  total
eduction in  new  pediatric  HIV  infections  among  the
frican priority  countries  was  42%  between  2009
nd 2013.  The  MTCT  rate  reduced  from  28%  in
009 to  18%  in  2013.  New  HIV  infections  among
omen 15—49  years  old  reduced  from  742,500  in
009 to  611,100  in  2013  (Table  2). There  was  a
0% reduction  in  AIDS-related  mortality  among  chil-
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ren during  this  period  [6]. Unmet  needs  for  family
lanning  services  for  women  in  general  ranged
etween 13  and  34%  among  the  priority  countries.
IDS-related deaths  during  pregnancy  or  within  the

h University November 22, 2016.
016. Elsevier Inc. All rights reserved.
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Table  1  Global  overall  and  prong  targets  data.

Priority  countries  Overall  target  1  Overall  target  2
Number  of  new  infections
among  children

AIDS-related  deaths  during
pregnancy  or  within  42  days  of  the
end  of  pregnancy

2009  2013  Percentage
difference

2005 2010  Percentage
difference

Angola  4400  4000  9  480  380  21
Botswana  <1000  <500  50  220  80  64
Burundi  2600  1300  50  380  300  21
Cameroun  14,000  9500  32  1100  980  11
Chad  4900  3700  25  460  380  17
Cote  d’Ivoire  8200  4900  40  1400  940  33
Congo  Democratic  Rep.  10,000  7400  26  1140  1100  4
Ethiopia  20,000  8300  59  1740  760  56
Ghana  4800  2400  50  520  400  23
Kenya 21,000  13,000  38  3400  2200  35
Lesotho  4400  3400  23  420  320  24
Malawi  23,000  7400  68  2600  1800  31
Mozambique  27,000  12,000  56  2200  2400  -9
Namibia  2400  1100  46  220  150  31
Nigeria  63,000  51,000  19  7400  6600  11
South  Africa 33,000  16,000  52  3600  3800  -6
Swaziland  1900  1100  42  220  150  31
Uganda  30,000  16,000  47  3000  2400  20
United  Rep.  of  Tanzania 31,000  16,000  48  4000  3000  25
Zambia  19,000  12,000  37  2200  1620  26
Zimbabwe  21,000  9000  57  2800  1680  40
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Total  346,600  214,700  

postpartum  period  reduced  from  39,500  in  2005  to
31,430 in  2010  [4].

HIV  testing  for  pregnant  women  and  HIV-exposed
infants has  improved  [6]. Early  infant  diagnosis
(EID) increased,  with  an  estimated  44%  of  HIV-
exposed infants  being  tested  before  the  age  of  2
months old  [6]. EID  programs  have  been  found  to
be an  effective  approach  for  evaluating  EMTCT  pro-
grams in  some  sub-Saharan  African  countries  [7].
Medical laboratory  data  can  now  be  utilized  for
cost-effective,  real-time  monitoring  of  EID  aspect
of PMTCT  programs  in  parts  of  sub-Saharan  Africa
[8].  Provision  of  ART  for  pregnant  women  living  with
HIV has  improved  when  compared  to  that  in  2009;
likewise,  provision  of  ART  for  HIV-infected  children
is gradually  gaining  momentum  [4].  The  percentage
of women  receiving  ART  for  PMTCT  increased  from
33% in  2009  to  63%  in  2013,  and  the  percentage  of
mothers or  infants  receiving  ART  during  breastfeed-
ing increased  from  11%  in  2009  to  51%  in  2013.  The
percentage  of  ART  coverage  among  children  aged
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0—14 years  increased  from  11%  to  24%  in  the  period
2009—2013  (as  shown  in  Table  2)  Targeted  service
integration of  PMTCT  and  maternal,  newborn,  and
child health  services  in  public  health  settings  has
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39,500  31,430

nhanced  the  timely  initiation  of  ART  among  HIV-
nfected  pregnant  women  [9].  Most  of  the  countries
re  also  adopting  the  Option  B+  treatment  model,
hich  recommends  initiation  of  ART  for  pregnant
nd breastfeeding  women  irrespective  of  their  CD4
ount [9]. This  has  led  to  adequate  viral  replication
uppression among  women  living  with  HIV,  thereby
iving  a  promising  EMTCT  prospectus  [10].

hallenges

either  healthcare  providers  nor  HIV-infected
omen always  adhere  to  guidelines  and  recom-
endations made  by  PMTCT  programs  [2,11—13].

ow HIV  testing  rates  during  pregnancy,  sub-
ptimal healthcare  coverage,  and  poor  patient
etention are  other  issues  to  overcoming  HIV  infec-
ion [6]. The  accessibility  to  continuous  care  for
IV-infected  mothers  during  the  post-natal  period
nd EID  for  HIV-exposed  infants  are  both  low
14]. Delayed  testing  of  HIV-exposed  infants  delays

nitiation  of  ART,  and  results  in  missed  perina-
al care  opportunities  [15].  A  study  conducted
n Senegal  showed  that  HIV  testing  and  treat-
ent is not  yet  fully  integrated  into  reproductive

niversity November 22, 2016.
. Elsevier Inc. All rights reserved.
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Table  2  Prong  targets  data.

Priority  countries  Prong  target  1  Prong  target  2a  Prong  target  2c  Prong  target  4
New  HIV  infections  among
women  15—49  years  old

Final  mother  to
child  transmission
rate  (%)

Percentage  of
women  or  infants
receiving
antiretroviral
medicines
During  breastfeeding
to  prevent  MTCT  (%)

Antiretroviral  therapy
coverage  among
children  0—14  years  old
(%)

2009  2013  Percentage
difference

2009  2013  2009  2013  2009  2013

Angola  10,000  13,000  −30  33  25  0  39  7  14
Botswana  5900  4500  24  5  2  31  >95  43  84
Burundi  <500  <500  −  34  25  0  22  9  12
Cameroun  22,000  20,000  9  32  25  8  16  3  6
Chad  5800  4700  19  34  32  7  19  2  5
Cote  d’Ivoire  5800  7200  −24  29  23  6  20  5  8
Congo  Dem  Rep  15,000  14,000  7  36  29  0  17  8  8
Ethiopia  6200  7800  −26  39  25  2  55  4  9
Ghana  6700  3000  55  32  21  0  30  4  11
Kenya  52,000  48,000  8  26  16  17  63  12  31
Lesotho  13,000  12,000  8  27  22  11  41  11  15
Malawi  22,000  14,000  36  32  13  4  79  8  24
Mozambique  55,000  54,000  2  26  12  7  84  8  22
Namibia  5300  5700  −8  22  10  11  56  34  45
Nigeria  120,000  88,000  27  31  26  4  19  5  12
South  Africa  220,000  160,000  27  12  6  63  90  8  44
Swaziland  6800  5200  24  19  10  18  49  23  46
Uganda  66,000  67,000  2  31  13  0  75  9  22
United  Rep  of  Tanzania  40,000  30,000  25  27  16  28  73  4  16
Zambia  26,000  20,000  23  24  15  16  43  13  33
Zimbabwe  39,000  33,000  15  30  13  1  78  10  27
Total  742,500  611,100  28  18
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health  services,  misconceptions  about  ART  con-
tributes  to  poor  adherence  to  treatment  regimens,
and the  organization  of  health  services  hampers
HIV prevention  in  families  [16].  Inadequate  use
of ART  and  insufficiently  skilled  care  workers  also
pose challenges  [17].  Other  challenges  were  late
presentation  for  health  care  delivery  service  dur-
ing pregnancy,  inadequate  ante-natal  visits,  poor
opportunistic  infection  screening,  non-disclosure
of HIV-positive  status  to  partners,  and  inadequate
family planning  counseling  [11,18,19].  Sociocul-
tural  challenges  such  as  pressures  from  family
members and  cultural  practices  were  associated
with a  risk  of  mixed  infant  feeding  as  a  result  of
feeding  preferences  and  poor  maternal  adherence
to recommended  infant  feeding  guidelines  [20].
Feucht et  al.  found  that  access  to  HIV  services
prior to conception,  family  planning,  tuberculo-
sis screening,  HIV  disclosure,  psychosocial  support,
and post-natal  care  had  not  improved  within  the
PMTCT  services  in  a  South  African  hospital,  and
that there  had  been  an  overall  deterioration  in
consistent infant  feeding  messages  conveyed  to
HIV-positive  women  [21]. Plans  to  involve  men  in
PMTCT services  were  limited  to  mostly  HIV  test-
ing and  counseling  with  minimal  provision  for  men
treatment,  care  and  support  and  all  these  tended  to
alienate them  rather  than  sustaining  their  involve-
ment [22].

Recommendations

There  is  a  need  to  identify  key  barriers  to
EMTCT and  to  develop  strategies  to  address  unmet
needs, such  as  for  family  planning  services  for
women living  with  HIV  [11,23—27].  Interventions
to improve  accessibility  of  ART  and  other  essential
medicines, improve  the  quality  of  obstetric  ser-
vices,  and  encourage  institutional  delivery  should
be implemented  [14,26]. Efforts  should  be  made
to adapt  audience-specific  informational  and  edu-
cational  materials,  strengthen  existing  community
involvement and  address  patient-related  factors
like unknown  maternal  HIV  infection  status  before
pregnancy,  late  commencement  of  antenatal  care
services,  unplanned  pregnancies,  and  low  levels
of educational  status  [17,19].  There  is  also  need
to increase  family  oriented  and  culture-friendly
community-based  PMTCT  programs  [28—33]. Dill-
abaugh  et  al.  showed  that  a  Rapid  Results  Initiative
(RRI)  which  is  an  approach  that  affect  organization
change and  improve  performance  in  order  to  expe-
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dite projects  and  optimize  limited  resources,  could
be used  to  tackle  key  challenges  encountered  dur-
ing delivery  of  PMTCT  services.  The  team  used  RRI
approach  based  on  continuous  quality  improvement
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nd  Plan,  Do,  See,  Act  methods  to  implement  exe-
ute a PMTCT  project  with  60  days  implementation
ime frame.  There  was  a  significant  improvement
n PMTCT  services  with  benefits  to  the  HIV-infected
others and  their  infants  [34].
Women  living  with  HIV  should  be  encouraged

o disclose  their  HIV  status  to  their  partners
18], and  should  be  helped  to  overcome  barrier
ike retaining  women  in  care  which  is  responsible
or poor  treatment  adherence  through  dedicated
fforts [35,36]. Monitoring  of  HIV-1  RNA  levels  in
reastfeeding  populations  is  crucial  for  reducing
IV-1 MTCT  [18]. Integrating  childhood  immuniza-
ion with  mother-infant  clinics  may  improve  patient
etention.  Provision  of  maternal  HIV  testing  dur-
ng childhood  immunization  visits  may  enhance
arlier detection  of  HIV-exposed  infants  [37].
other-infant  care  within  both  breastfeeding  and
on-breastfeeding  populations  should  go  beyond
he postpartum  period  [38].

Health system  challenges  faced  by  most  prior-
ty countries  should  be  addressed  by  prioritization
f implementation  actions,  optimization  of PMTCT
ervices,  and  efforts  to  remove  various  local
ottlenecks via  the  application  of  implementa-
ion science  [21,39]. This  can  be  done  using
uality improvement  tools  and  by  applying  data-
riven decentralized  planning  and  monitoring  [40].
here is need  to  strengthen  and  improve  access
o diagnostic  services,  particularly  focusing  on
ID, improved  patient  retention,  and  encourag-
ng pregnant  women  to  start  ante-natal  care
arly [15,41].  Preventive  measures  should  be
trengthened,  particularly  with  regard  to  effec-
ive treatment  delivery  and  development  of  new
reventive  measures,  such  as  vaccines  [19,41].
ehavioral economics  can  be  incorporated  into
MTCT  programs  to  increase  uptake  and  improve
atient retention  with  minimal  investment  with
he use  of  mentor  mothers,  economic  incentives,
efault bias  in  form  of  opt-out  testing  and  loss  aver-
ion [42].  Male-specific  services  and  benefits  should
e established  and  integrated  into  the  PMTCT
ramework [22].  Countries  may  also  need  to  request
echnical  and  financial  support  from  international
nd bilateral  partners  [43]. All  international  and
ational  stakeholders  should  ensure  wise  utiliza-
ion of  resources  to  strengthen  healthcare  delivery
ervices  [43,44].  National  leadership  and  interna-
ional  partners  should  endeavor  to  rapidly  translate
ecent  evidence-based  findings  into  policy  and
ractice  [45]. Integration  of  stigma-reduction  com-
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onents  into  PMTCT  and  other  reproductive  health
ervices  is  crucial.  Stigma  can  be  reduced  by  identi-
ying, listening  and  involving  women  living  with  HIV
n PMTCT  service  delivery.  The  communities  and  the

niversity November 22, 2016.
. Elsevier Inc. All rights reserved.
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limination  of  mother-to-child  transmission  of  the  h

ale  partners  of  women  living  with  HIV  should  be
ngaged  [46]. To  adopt  Option  B+  policy  recommen-
ations, there  is  need  for  patient-level  research  to
etermine  which  ‘‘models  of  care’’  are  appropri-
te and  feasible  for  HIV-infected  pregnant  women
o initiate  and  continue  on  lifelong  ART  [47].

iscussion

he  level  of  reduction  of  MTCT  of  HIV  in  children
s still  sub-optimal  and  bedeviled  with  challenges
n many  priority  countries,  in  spite  of  the  progress
ade in  the  last  few  years.  Malawi  achieved  the

ighest  reduction  (68%)  in  new  pediatric  HIV  infec-
ions between  2009  and  2013  compared  to  other
riority countries  [4]. This  seemed  attributable  to
dopting Option  B+  in  2011,  which  tremendously
mproved the  effectiveness  of  their  PMTCT  pro-
ram [47].  Other  countries  like  Botswana,  Burundi,
hana,  Ethiopia,  Mozambique,  South  Africa,  and
imbabwe  also  achieved  remarkable  reduction  in
ew pediatric  HIV  infections.  However,  Angola,
had, Democratic  Republic  of  Congo,  Lesotho,  and
igeria lag  behind.  Nigeria  being  included  in  this  list

s concerning  considering  that  the  highest  number
1:3)  of  all  new  pediatric  infections  in  sub-Saharan
frica occur  in  Nigeria.  Nigeria  has  low  coverage  of
MTCT interventions,  patient  retention,  and  treat-
ent adherence  rates  among  HIV-positive  women

48].  Angola  is also  a  concern  because  the  country
xperienced only  a  9%  reduction  in  pediatric  HIV
nfections  since  2009  [4]. There  has  been  a  reduc-
ion in  AIDS-related  deaths  among  pregnant  women
r during  the  puerperal  period  between  2005  and
010, with  the  exception  of  Mozambique  and  South
frica.  HIV  infections  among  reproductive-aged
omen  have  significantly  decreased,  with  Botswana
nd South  Africa  having  the  most  reduced  num-
ers of  infections.  These  2  countries  had  already
eached the  5%  target  for  the  reduction  in  MTCT
ate as  result  of  the  implementation  of  Global  Plan
y 2013  [4].

More  women  are  currently  accessing  ART,
hereby reducing  the  possibility  of  MTCT  of  HIV
ompared to  2009.  There  was  a  significant  increase
n ART  coverage  for  pregnant  women  living  with
IV in  most  countries.  Botswana,  Namibia,  Swazi-

and,  and  South  Africa  had  already  achieved  the
0% target  for  the  percentage  of  women  receiving
RT to  PMTCT  while  Chad  is  still  underperforming  in
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his aspect  of  intervention.  The  priority  countries
ade commendable  strides  in  increasing  ART  for
oth the  mother  and  children  during  the  breast-
eeding period  to  PMTCT.  The  majority  of  countries
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id  not  have  this  program  in  place  in  2009  but  it
as in  place  in  all  the  priority  countries  as  soon
s Global  Plan  initiative  started.  Further  increases
n ART  usage  are  expected  to  translate  into  lower
TCT  rates.  There  has  been  a  gradual  increase

n the  number  of  children  on  ART,  but  more  than
wo-thirds  of  eligible  children  could  not  assess  the
eeded medication  in  most  priority  countries  due
o non-availability  and  inadequate  supply  provision
f ART  for  children  is  still  far  below  optimal  level,
specially  when  compared  to  adult  ART  coverage.
reventive services  such  as  family  planning  have
tagnated  in  many  countries,  with  many  women
nable to  access  sufficient  contraceptives.

There has  been  great  disparity  among  the  pri-
rity countries  since  inception  of  the  Global  Plan
nitiative  with  respect  to  healthcare  infrastruc-
ures, capital,  and  human  resources  needed  to
chieve  the  ambitious  goals  and  targets  [42].  Imple-
entation  of  various  PMTCT  programs  throughout
frica was  not  homogenous,  which  has  resulted  in
any women  not  having  access  to  the  appropriate

nterventions  to  PMTCT.  Variant  levels  of  cover-
ge exist  between  countries.  Some  countries  had
ood—moderate  healthcare  systems  and  national
olicies that  were  already  yielding  positive  results
efore  2011,  while  others  were  not  doing  well.
hese factors  may  explain  better  performance  in
outhern Africa  compared  to  other  parts  of  Africa.
outh  African  countries  had  the  highest  disease  bur-
en, but  had  better  infrastructure  and  resources
han other  parts  of  Africa.

This review  identified  several  challenges  ham-
ering  the  virtual  EMTCT  of  HIV  in  sub-Saharan
frica. The  challenges  could  be  classified  as
atient-, healthcare  worker-,  health  system-,  or
olicy maker-related.  Several  recommendations
ere given  to  overcome  challenges  in  African
ountries, which  should  inform  future  strategies
nd policies.  Challenges  varied  from  country  to
ountry and  require  country/challenge  specific
pproaches. Most  recommendations  are  gener-
lly applicable  to  all  sub-Saharan  African  priority
ountries, while  some  are  crucial  for  certain
ountries. Targeting  HIV  preventive  programs  for
t-risk women  will  contribute  significantly  to
educed  HIV  burden  and  need  for  prophylactic  and
ontinued  ART  [49].

onclusion
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here  has  been  significant  progress  among  most
ub-Saharan  African  priority  countries  in  the  fight
gainst HIV  infection,  as  seen  by  reduced  MTCT,

h University November 22, 2016.
016. Elsevier Inc. All rights reserved.



A

O
w
a
b
a

F

N

C

N

E

N

A

T
gA
404  

fewer  children  newly  infected  by  HIV,  improved
and increased  access  to  care  and  treatment  for
infected  mothers  and  children,  increased  ART  cov-
erage for  pregnant  women  living  with  HIV,  and
reduced deaths  associated  with  AIDS  during  preg-
nancy  or  within  the  postpartum  period.

However,  only  8 countries  have  achieved  a  50%
reduction in  estimated  new  HIV  infections  among
children  aged  0—14  years,  thereby  falling  short
of the  target  of  10  countries  by  May  2013  [3].
New pediatric  HIV  infections  within  the  priority
countries declined  by  42%,  while  the  target  was
50%. More  effort  is needed  in  countries  including
Angola, Nigeria,  and  the  Democratic  Republic  of
Congo, or  achieving  the  Global  Plan’s  goals  will
remain  elusive  [4,41]. It is  also  important  to  sus-
tain the  momentum  in  well  performing  priority
countries. Achieving  a  virtual  EMTCT  of  HIV  by  the
end of  2015  is  not  likely  possible.  However,  there
is undoubtedly  a  gradual  achievement  of  MDGs  4,
5, and  6 which  deal  with  reduction  of  child  mor-
tality, improving  maternal  health,  and  combating
HIV/AIDS and  other  diseases  Just  like  the  Global
Plan goals,  attaining  these  MDGs  in  all  African
countries by  the  end  of  2015  requires  extraordi-
nary collaborative  efforts  such  as  increased  funding
and  infrastructural  development.  Further  research
is needed  to  critically  evaluate  the  impact  of  the
Global Plan  post-2015,  and  to  frame  strategies  to

complete the  task  of  eliminating  new  pediatric  HIV
infections  and  keeping  mothers  alive  in  sub-Saharan
Africa  and  other  parts  of  the  world.
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Author  Type  of  study  Stud

Abrams  2013 Review Glob

Ackerman  Gulaid  2012  Review  Glob
Aizire  2013  Review  Sub-
Berhan  2014  Cross-sectional  Ethio
Bhardwaj  2014  Surveillance  Sout
Binagwaho  2013  Cost  effectiveness  analysis  Rwan
Bucagu  2013  Cohort  Rwan
Busza  2012  Review  Glob
Chi  2013  Review  Glob
Chi  2012  Review  Sub-

Ciaranello  2012  Cohort  Zimb
Colombini  2013  Review  Sub-
Dillabaugh  2012  Rapid  result  initiative  Keny
Doherty  2013  Review  Glob
du  Plessis  2014  Facility  survey  Keny
Feucht  2015  Descriptive  study  Sout

Gamell  2013  Cross-sectional  Tanz
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Author  Type  of  study  Study  settings/coverage  Interventions

Govender  2014  Review  Sub-Saharan  Africa  Recommendations
Horwood  2012  Cross-sectional  South  Africa  Progress
Hurst  2015  Review  Global  Recommendations
Iwelunmor  2014  Review  Nigeria  Recommendations
Lawani  2014  Cross  sectional  Nigeria  Challenges
Lilian  2013  Cohort  South  Africa  Challenges,  recommendations
Mazzeo  2012  Review  Global  Recommendations
Mirkuzie  2011 Cohort  Ethiopia  Challenges,  recommendation
Mnyani  2014 Case  control South  Africa Challenges,  recommendations
Mugasha  2014 Cross-sectional  Uganda  Progress
Okafor  2014 Cross  sectional Nigeria  Progress
Onono  2015  Case  control  Kenya  Challenges
Prendergast  2015  Review  Global  Progresses,  challenges
SaoundeTemgoua  2015  Cross-sectional  Cameroun  Progress
Sherman  2014  Population  surveillance  South  Africa  Progress
Sherr  2012  Review  Global  Challenges,  recommendations
Shetty  2013  Review  Sub-Saharan  Africa  Progresses,  recommendations
Sturke  2014  Review  Sub-Saharan  Africa  Recommendations
Taylor  2013  Review  Global  Recommendation
Turan  2013  Review  Low-income  countries  Challenges,  recommendations
van  Lettow  2014  Facility  survey  Malawi  Recommendations
Wilcher  2013  Review  Global  Challenges,  recommendations
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