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Abstract

Aim:  To  compareQ2 the  prevalence  and  factors  associated  with  vertical  transmission  of  HIV-1

among pregnant  women  treated  in  the  periods  of  1998---2004  and  2005---2011  in  a  reference

service for  the care  of  HIV-infected  patients  in southern  Brazil.

Methods:  A descriptive  and  analytical  study  which  used  the  databases  of  laboratories  of  Viral

Load and CD4  National  Laboratory  Network  of  STD/AIDS,  Ministry  of  Health.  HIV-1  infected

pregnant women  were  selected  following  an  active  search  for  clinical  information  and  obstetric

and neonatal  data  from  their  medical  records  between  the  years  1998  and  2011.

Results: 102  pregnant  women  were  analyzed  between  1998  and  2004  and  251  in the  period

2005---2011 totaling  353  children  born  to  pregnant  women  with  HIV-1.  It was  observed  that  verti-

cal transmission  was  11.8%  between  1998  and  2004  and 3.2%  between  2005  and  2011  (p  <  0.001).

The increased  use  of  antiretroviral  drugs  (p  = 0.02),  the  decrease  in viral  load  (p < 0.001)  and

� Please cite this article as: da Rosa MC, Lobato RC, Gonçalves CV, Oliveira da Silva NM, Martínez Barral MF, Barral de Martinez AM, et  al.
Evaluation of factors associated with vertical transmission of HIV-1 in fourteen years of a referral center in Southern Brazil. J  Pediatr (Rio J).
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time  of  rupture  of  membranes  lower  than  4  h  (p  < 0.001)  were  associated  with  the  decrease  of

vertical  transmission  factors  when  comparing  the  two  periods.

Conclusion:  It  was  observed  a  decrease  in the  rate  of  vertical  transmission  in recent  years.

According to  the  studied  variables,  is suggested  that  the  risk  factors  for  vertical  transmission

of HIV-1  were  absence  of  antiretroviral  therapy,  high  viral  load  of  pregnant  women  and  the

breakthrough  time  greater  than  4  h  membranes.

© 2015  Sociedade  Brasileira  de Pediatria.  Published  by  Elsevier  Editora  Ltda.  All  rights  reserved.

Introduction

The  mother-to-child  transmission  (MTCT)  of  human  immuno-
deficiency  virus  type  1  can  occur  during  three  major  periods:
in  utero,  at birth  or  during  breastfeeding.1 The  HIV-1  can
be  transmitted  intrauterine  through  transplacental  cellular
transport,  through  a progressive  infection  of  the  placenta’s
trophoblasts  until  the virus  reach the fetal  circulation  or  due
ruptures  in the  placental  barrier  followed  by  microtransfu-
sions  that  occur  from  mother  to  child.2 The  transmission
during  delivery  occurs  through  the contact  of the  fetus
with  mother’s  infected  secretions  while  passing  through  the
birth  canal,  through  ascending  infection  from  vagina  to fetal
membranes  and  amniotic  fluid  or  through  absorption  in the
neonatal  digestive  tract.  In the  postpartum  period,  the main
form  of  transmission  is the  breastfeeding.3

The  vertical  transmission  route  of  HIV-1  can  be  influ-
enced  by  several  factors  such as  the delivery  mode,4 the use
of  antiretroviral  therapy,5 oral inflammations  of  newborn,6

prematurity  and  high  maternal  viral  load.7 Besides  these  fac-
tors,  the  viral genetic  diversity  seems  to play an important
role  in  vertical  transmission.1,8

The  epidemic  of  acquired  immunodeficiency  syndrome
(AIDS)  is  found  in process  of  stabilization,  however  it
still  presents  high  rates  of  transmission,  especially  among
women,  which  characterizes  the  feminization  of the
disease.9 Therefore,  it becomes  important  to  understand
the  epidemiological  profile  of  pregnant  women  and, this
way,  of  MTCT,  since  the  changes  in prevalence  depend  on
factors  such  as  the use  of  antiretrovirals  and  the adhesion  to
prenatal  care for  pregnant  women.  These  and  other  factors
may  lead  to  a fall  in  MTCT,  thereby  facilitating  the adoption
of  preventive  measures  more  effectives.9,10 In Brazil  from
1980  to  June  2013  estimated  that  718.230  people  are living
with  HIV/AIDS.11 According  to  the Brazilian  epidemiologi-
cal  bulletin  of 2013,  analyzing  information  from 2010,  the
prevalence  of HIV  infection  in  pregnant  women  was  0.38%.
Vertical  transmission  has  become  a  major  challenge  to  pub-
lic  health,  epidemiological  data  show  that  80%  of HIV  cases
in  children  under  thirteen  years  old  had  MTCT  as the form
of  transmission.

Due  to  the increasing  number  of  infected  pregnant
women,  actions  as  the development  of  governmental
programs  and  the monitoring  of pregnant  women  were
implemented  since  2000  in Brazil,  infected  women  and
exposed  child  have  become  a  compulsory  reporting.11

According  Sinan  (Medical  Care  National  System),11 from  2000
to  2013  were  reported  77.066  cases of  HIV  in  pregnant
women,  the  South  region  of Brazil  is  in  second  place  with
31,3%  of  cases,  behind  only the  Southeast  region  (41.7%)  and

followed  by  the Northeast  (14.9%),  North  (6.3%)  and  Midwest
regions  (5.7%).  Comparing  the detection  rate  of  AIDS  in chil-
dren  under five  years  (indicator  used  in  Brazil  to  monitor  the
vertical  transmission  of  HIV)  between  2012  and  2003,  it had
a  reduction  of  35.8%.11

This  study  aimed  to  compare  the prevalence  and  factors
associated  with  vertical  transmission  of HIV-1  among  women
treated  in the periods  from  1998  to  2004  and  from  2005
to  2011  in a  reference  service  for  the  care  of  HIV-infected
patients  in southern  Brazil  located  at  the University  Hospital
of  Federal  University  of  Rio  Grande  (HU-FURG),  in the city
of  Rio  Grande  ---  RS.

Methodology

A descriptive  and  an analytic  study  were  conducted,  includ-
ing 102 newborns  from  HIV-1  positive  pregnant  women  in  the
period  1998---2004  and  251in  the  period  2005---2011,  a  total
amount  of  353 births.

Despite  of  development  of  Brazilian  governmental
programs  and  monitoring  of  pregnant  women  were  imple-
mented  in 2000,  the  health  care  to HIV  patient  began in
the  University  Hospital  Dr.  Miguel  Riet Correa  Jr  ---  FURG  in
1994,  due  testing  and  subsequent  observation  of  the  high
incidence  of cases  in the region.  Such attention  was  ruled
from  normative  of  the  Brazilian  Ministry  of Health  and  subse-
quently  every  care  protocols  met as  such recommendations.
Due  changes,  such  as  the  higher  prevalence  of  viral  subtype
C  and  the  difference  of  the  therapeutic  and  pharmacological
model  of  the  patient  with  HIV  referenced  in  different  ana-
lyzed  periods,  it was  decided  to  stratify  the  data  to  become
viable  the  analyzes.  Moreover,  it  could  report  the effective-
ness  of  care  models  recommended  by  Brazilian  Ministry  of
Health.8,15

Since  1998,  all  pregnant  women  attended  at Dr.  Miguel
Riet  Correa  Jr.  University  Hospital  of Federal  University  of
Rio  Grande  (HU-FURG)  were  subjected  to  HIV/AIDS  tests
as  recommended  by  guidelines  from  Brazilian  Ministry  of
Health.  Pregnant  women  that  presented  two  positive  sero-
logic  tests  and one  confirmation  test  or  two  consecutives
tests  with  detectable  viral  loan  were  classified  as  infected
by  HIV.  The  mothers  signed  an informed  consent  to  partici-
pate  in this research  and this  study  was  approved  by  FURG’s
Ethical  Committee  in  Health  Research  (23116001368/2003-
44).

The outcome  was  the  MTCT  of  HIV-1  in newborns  and
the studied  variables  were:  use  of  highly  active  antiretro-
viral  therapy  ---  HAART  ---  (Biovir  + Kaletra)  during  pregnancy,
CD4+ T cells  amount  in  the last  three  months  of  pregnancy,
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Table  1  Comparison  of  factors  associated  with  mother-to-child  HIV-1  transmission  between  the  periods  1998  and  2004  and

2005---2011 in a  reference  service.

Membrane  rupture  times  p-value

Period N  >4  h  %  <4  h  %  <0.001

1998---2004  102  81  79.4  21  20.6

2005---2011 251  27  10.8  224 89.2

Total 353  108  30.6  245 69.4

Delivery  mode  0.67

N  Cesarean  %  Normal  %

1998---2004  102  39  38.2  63  61.7

2005---2011 251  90  35.8  161  64.8

Total 353 129 36.5  224  63.5

Mother-to-child  transmission  <0.001

N  HIV+  %  HIV− %

1998---2004 102  12  11.8  90  88.2

2005---2011 251  8 3.2 243  96.8

Total 353  20  5.7 333  94.3

Antiretroviral  therapy  during  pregnancy  0.02

N  Incomplete  %  Complete  %

1998---2004 102  40  39.3 62  60.7

2005---2011 251  67  26.7  184  73.3

Total 353  107 30.3  246  69.7

T CD4+  cell  amount

N  cell  0---199  %  cell  200---499  %  cell  >500  %

1998---2004 95  18  18.9  50  52.6  27  28.4

2005---2011 251 13  5.2  94  37.5  144  57.3

p-valor <0.001 <0.001 1.00

Maternal  viral  load  ---  Log10

N  0---2.99  %  3.0---3.99  %  4.0---4.99  %  ≥5  %

1998---2004  95  27  28.4  23  24.2  35  36.8  10  10.5

2005---2011 251 173  68.9  49  19.5  26  10.3  3  1.2

p-valor <0.001  0.37  <0.001  <0.001

Children  gender  0.68

N  Male  %  Female  %

1998---2004  102  54  52.9  48  47.1

2005---2011  251  127 50.5  124  49.5

Total  353  181 51.3  172  48.7

pregnant  women  viral  loan,  delivery  mode,  breakthrough
time  and  newborns  weight  (Kg) after  delivery.  The  use  of
antiretroviral  therapy  was  classified  as: (a)  Complete  ---  when
the  mother  received  antiretrovirals  during  pregnancy  and  in
the  moment  of  delivery  as  well  as  the newborn;  and,  (b)
Incomplete  ---  when  at least  one  of  the three  procedures
were  conducted  or  when  the  mother  did not  use  antiretro-
viral.  Socio-demographic  variables  were  not  standardized

between  these  periods.  So  it was  not  possible  to  perform  the
demographic  profile  of the population  in  this  study  (Table 1).

The  data  was  analyzed  using  Stata  version  8.0  statisti-
cal  software  (StataCorp,  CollegeStation,  TX). An  analytical
descriptive  analysis  of  numerical  variables  was  performed
according  to  the studied  periods,  which  were  presented  by
their  frequencies,  mean  values,  standard  deviation  and  a
significant  p  value  of  0.05  of  a two-tailed  test.
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Results

In  this  study,  were  analyzed  353  children  born  from  HIV-1
positive  pregnant  women  between  the  years  1998  and  2011,
attended  at HU-FURG  in the city  of  Rio  Grande/RS.

This  study  showed  that  the  rates of mother-to-child
transmission  obtained  between  the  years  1998  and  2004  and
2005  to 2011  fell  significantly  (p  <  0.001)  from  11.8%  to  3.2%
respectively.  It  becomes  interesting  to  observe  the results
in  different  periods,  in  which  the transmission  rate  between
the  years  1998  and  2000  was  11.8%,  from  2001  to  2004  the
rate  was  7.7%,  from  2005  to  2008  the  rate  was  2.7%  and from
2009  to  2011  the transmission  rate  was  2.9%  (Fig.  1).

For  the  analyzed  variables  in  both  studied  periods,  could
be  observed  that  between  the periods  from  1998  to  2004,
79.4%  of  the pregnant  women  had  a  membrane  rupture  time
longer  than  4  h.  In contrast,  for  the  period  between  2005
and  2011,  only  10.8%  of pregnant  women  had  a membrane
rupture  time  longer  than  4 hours  (p <  0.001).

There  was  no  significant  difference  in the mode  of deliv-
ery  between  the  two  studied  periods,  neither  in  the  average
weight  of  newborns  after  delivery.  The  use  of  antiretro-
viral  therapy  throughout  the gestational  period  was  done
by  69.7%  of  the  pregnant  women.  Between  the years  1998
and  2004,  60.7%  of  pregnant  women  adhered  to HAART
and,  between  the years  2005  and 2011,  the adhesion  rate
was  73.3%  (p  <  0.02)  suggesting  that  the  adhesion  to the
antiretroviral  therapy  by  pregnant  women  appears  to  be
an  important  factor  in the reduction  of  mother-to-child
transmission.  It was  considered  complete  use  of  ART when
mothers  reported  having  used the  drug  during  the antenatal
period,  at  delivery  and  her newborn  have  received  prophy-
laxis  with  oral  suspension  of Zidovudine  (AZT)  for six  weeks
after  delivery.  The  use  of injecting  AZT  and  oral  AZT  was
checked  with  the  drug dispensing  control  spreadsheets  dur-
ing  hospitalizations  of the patient,  according  to  the protocol
established  by  Health  Ministry  of  Brazil.  Since  1998,  the
PMTCT  attention  was  performed  following  the  recommen-
dation  to  AZT monotherapy.  In  2001  it was  recommended
the  triple  therapy  combining  three  ARTs,  inserting  the Biovir
and  Nelfinavir.  In 2007, following  the recommendation  of the
Brazilian  Health  Ministry,  Kaletra  was  introduced,  replacing
Nelfinavir.

11.8%
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Figure  1  Comparison  of  the  mother-to-child  HIV-1  transmis-

sion rates  between  the periods  from  1998  to  2011  in a  reference

service.

There  was  an increase  in the CD4+ T  cells  amount  (CD4+ T
cells  >  500)  when  comparing  both  studied  periods.  According
the  analyzed  data,  between  the  years  1998  and  2004,  was
observed  a  frequency  of  29.4%  of pregnant  women  with  CD4+

T cells  amount  higher  than  500.  However,  in  the period  of
2005---2011,  the  percentage  of  pregnant  women  with  CD4+ T
cells  amount  higher  than  500  increased  to  57.3%  (p  < 0.001).

When  analyzing  the  maternal  viral load,  can be  observed
that  pregnant  women  with  viral load  between  undetectable
and  log of  2.9  was  68.0%  in  the  period  of  2005---2011  and
28.4%  in the  period  of  1998---2004  (p  <  0.001).

Discussion

Brazil  has  as  goal  the elimination  of  HIV-1  vertical  transmis-
sion  (less  than  1%  of  transmission)  until  2015.11 Studies  have
shown  that  it is  possible  to  prevent  new HIV  infection  in  chil-
dren,  since  HIV-positive  pregnant  women  have timely  and
appropriate  access  to  prenatal  care  and to  HAART.13 In the
present  study  was  observed  a  rate  of  vertical  transmission
of  5.7%  from  a total  of 353 children  born  from  seropositive
mothers  for  HIV-1  between  the years  1998  and  2011.  How-
ever,  it is  interesting  to  analyze  the rate  of  mother-to-child
transmission  in different  periods.  In this  study  can  be  noted
that  between  the  years  1998  and  2000  the  MTCT  rate  was
11.8%,  from 2001  to  2004  the  rate  was  7.7%,  from  2005  to
2008  the rate  was  2.7%  and from  2009  to  2011  the  MTCT  rate
was  2.9%, this  demonstrates  that the  MTCT  rates  are  rela-
tively  low  when  analyzes  at  different  times.  There  has  been
a  small  increase  in MTCT rates between  the years  2005 and
2008  (2.7%)  and  2009---2011(2.9%),  which may  be  justified
due  to  the fact that  a portion  of  pregnant  women  HIV pos-
itive  still  do not make  use  of  chemoprophylaxis  during  the
pregnancy,  especially  drug users  and  currently  the specific
use  of  the illicit  drug  CRACK.  Data  showed  that  pharmacy
records  can help  identify  less-than-optimal  adherence  to
treatment.14 Because  of stabilization  of values  of  the refer-
enced  MTCT  rates not  only in this  study  as  well  as  in  Brazil,
the  Brazilian  Ministry  of Health  implemented  in 2012  the use
of  Nevirapine  (NVP)  (Technical  Note  n. 388/2012).  In Brazil
has  been  advocating  the use  of  AZT associated  with  NPV
for  the prevention  of  newborns  to  HIV  since a recently  pub-
lished  study  demonstrated  that  the  oral  treatment  with  a
solution  containing  AZT during  six  months  associated  to  an
oral  suspension  with  NPV,  three  doses  in the first  week  of life,
significantly  reduce  the  rate  of  mother-to-child  transmission
from  pregnant  women  who  did  not  use  chemoprophylaxis
during  pregnancy.11

Taking  into  account  the aim  of  this  study,  observing
the rates  obtained  between  the  years  1998  and 2004  and
2005---201,  it is  noticed  a drastic  drop  in the transmission
rates  from  11.8%  to  3.2%  respectively,  result  that  clearly
demonstrates  the  decline  in mother-to-child  transmission
rates.  Comparing  these results  with  studies  conducted  in  the
same  Brazilian  region,  a  studied  published  in 2006  observed
a  MTCT  rate  of 11.8%  in  infants  born  between  the  years  1998
and  2003.15 Later  in  another  study  published  in  2010  from  the
same  region,  was  observeda  MTCT rate  of  4.8%  between  the
years  2003  and  20078 and,  in the present  study,  was  observed
a  MTCT  rate  of only  2.9%  when  analyzed  only the period  from
2007  to  2011.  These  results  clearly  demonstrate  that  there
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was  a  decrease  in the MTCT  rates of  HIV-1,  which  highlights
the  effectiveness  of  the national  policy  and  program  for  the
control  of  mother-to-child  transmission.

With  the  approval  of  Law  No. 9313  on  November  13,  1996,
Brazil  began  to  rely in its  legal  system  with  one  legislation
that  ensures  the  access  to  antiretroviral  by people  living
with  HIV/AIDS.  Thus,  Brazil  became  the first  emerging  coun-
try  to  provide  antiretroviral  therapy to  patients  that  need
it.  In 2009,  the Secretary  of  Substitute  Health  Surveillance
started  to  use  fast HIV  tests  in pregnant  women,  according
to  the  authority  conferred  by  the Article  45  of  the Decree
No.  6860  of  May  27,  2009.9,11 Therefore,  it can  be sug-
gested  that  these control  measures  had  an influence  in  the
decline  of  the  HIV  infection  rates in infants  between  the
studied  periods,  result  that  demonstrates  the  importance
of  these  control  measures  in public  health  services.  Similar
decreases  in  mother-to-child  transmission  rates  are  found
in  several  countries  that  adopt  control  measures,  especially
the  use  of  antiretroviral  therapy  by  HIV  positive  pregnant
women.16 In the present  study,  could  be  observed  that
69.7%  of  mothers  made  use  of antiretroviral  throughout  the
gestational  period,  suggesting  a decline  in  the  vertical  trans-
mission  rate.  In  a study  published  in  2011  was  observed  that,
from  25 seropositive  children,  9% were  born  from  mothers
that  received  inadequate  antiretroviral  therapy  during  preg-
nancy,  a  fact  that  occasioned  a  rate  of  only  1.7%  of  vertical
transmission.17

When  analyzing  the different  periods  of this  study,  it can
be  observed  that, between  the years  1998  and 2004,  60.7%  of
pregnant  women  adhered  to  the  use  of  antiretroviral  ther-
apy  and,  between  the  years  2005  and  2011,  there  was  an
increase  in  pregnant  women  that  adhered  to  antiretrovi-
ral  therapy  during pregnancy  with  a  percentage  of  73.3%.
This  suggests  a low  viral  load  in  pregnant  women  and  a
decrease  in  vertical  transmission  rates  between  the periods
from  2005  to 2011,  whereas  it is  only  3.2%.  These  results
corroborate  with  a previous  study,  which  demonstrated  that
the  mainly  risk  factors  for  HIV  transmission  were  the failure
of  antiretroviral  therapy,  late  maternal  diagnosis  and, con-
sequently,  high  viral  load  of pregnant  women  at delivery.8

The  antiretroviral  therapy during  pregnancy  is  extremely
important  in order  to  prevent  vertical  transmission  and  it
can  be  used  during any  period  regardless  the clinical  condi-
tion  in  which  the mother  is  found.18 Studies  have  reported
that  a  high  viral  load  and  a low CD4+ T cells  amount  during
pregnancy  are  significant  factors  for  mother-to-child  trans-
mission  to occur.8,19

It  is noteworthy  that  a  time  lower  than  4  h  for the
membrane  rupture  is  extremely  important  to  reduce
mother-to-child  transmission  of  HIV-1.20 In  this  study,  it can
be  observed  a  significant  decrease  (p  <  0.001)  in rupture
time  when  analyzing  the  studied  periods,  since  there  was
a  frequency  of  79.4%  of pregnant  women  who  had a  rup-
ture  time  higher  than  4 h between  the  period  from  1998  to
2004.  In contrast,  in the  period  2005---2011,  the frequency
was  10.8%  of pregnant  women  who  had  a rupture  time  higher
than  4  h. The  significant  difference  between  membrane  rup-
ture  time  in  both  studied  periods  is  the  result  of  the update
of  care  protocols  for  HIV  pregnant  women.  In  2004  started
the  encouragement  of  HIV  testing  during prenatal  care  and
proper  implementation  of  prevention  actions  of  vertical
transmission  of HIV,  with  the  first  published  protocol  in

2007.  According  to the  Brazilian  guide  for recommendations
for  prophylaxis  of  the transmission  of  HIV  and  antiretro-
viral  therapy  in pregnant  women, the active management
of  labor  should  occur  to  prevent  prolonged  membrane  rup-
ture  time,  once  the less  time  decreases  the  risk  of  vertical
transmission.9

Despite  of  the effort  to  reduce  the MTCT,  the  residual
risk  of that  transmission  is  still  relatively  high  in compari-
son  of  what  it  is  observed  elsewhere  in the  HAART  area.21

The  fact that  the  Southern  of  Brazil  is  characterized  to  have
more  prevalence  of  HIV-1  subtype  C, which  is  intrauter-
ine  more  transmissible,8 it can  help  to  explain  the  rate
of  MTCT  found  in the  present  study.  Beyond this  fact,  late
entrance  and lack  adherence  to  prenatal  care, especially  in
drug  users,  favor  the  MTCT.  A study  showed  that  low  prena-
tal  screening  coverage  of  maternal  HIV  infection,  impairing
maternal  treatment  or  prophylaxis;  and  the incorrect  use
of  the  rapid  screening  test  at admission  for delivery  are
impediments  to  the effective  reduction  of  MTCT  of  HIV.22

For  the attention  to  pregnant  women  with  low adherence  to
prenatal  be  expanded  in  the  region  of  this  study,  especially
those  drug users,  the referral  service  of  University  Hospital
Dr  Miguel  Riet  Correa  of  FURG/Rio  Grande  conducts  active
search  of  women  in favor  of  the effectiveness  of  compliance
with  care  protocols  to  prenatal  care  as  recommended  by  the
Brazilian  Ministry  of Health.

Therefore,  this study  may  suggest  that  the increase  of
antiretroviral  therapy  during  pregnancy,  the  time  for mem-
brane  rupture  lower  than  4  h  and  low viral  load  contributed
to  the  decline  of  mother-to-child  HIV-1  transmission  in both
studied  periods.  These  results  agree  with  the data  obtained
in  the  literature.2,7,23 However,  more  studies  should  be
conducted  to establish  which  factors  are involved  in mother-
to-child  transmission.
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Gonçalves C. Risk factors of hiv-1 vertical transmission (VT)
and the influence of  antiretroviral therapy (ART) in pregnancy
outcome. Rev Inst Med Trop. 2014;56(2):133---8.

11. Brasil Ministério da saúde. Boletim Epidemiológico - Aids e  DST,
Ano II - n◦ 1 - até semana epidemiológica. 26a -dezembro de
2013.

12. Stefani M, Araújo B, Rocha N. HIV vertical transmission in low
class population in the South of  Brazil. J bras Doenças Sex
Transm. 2004;16(2):33---9.

13. UNAIDS. The United Nations Joint Programmeon HIV/AIDS.Set;
2011. http://www.unaids.org

14. Cruza M, Cardoso C, Darmont M, et al.  Viral suppression and
adherence among HIV-infected children and adolescents on
antiretroviral therapy: results of a multicenter study. J  Pediatr.
2014;90(6):563---71.

15. Martínez A, Hora V, Santos A, et al. Determinants of HIV-1
mother-to-child transmission in Southern Brazil. An Acad Bras
Cienc. 2006;78(1):113---21.

16. Plipat T,  Naiwatanakul T, Rattanasuporn N,  et  al. Reduction in
mother-to-child transmission of  HIV in Thailand, 2001---2003:
results from population-based surveillance in six provinces.
AIDS. 2007;21(2):145---51.

17.  Bailey H, Townsend C, Cortina-Borja M, et al. Insufficient
antiretroviral therapy in pregnancy: missed opportunities for
prevention of  mother-to-child transmission of  HIV in Europe.
Antivir Ther. 2011;16(6):895---903.

18. Becquet R, Ekouevi DK, Arrive E, et al. Universal antiretro-
viral  therapy for pregnant and breast-feeding HIV-1-infected
women: towards thee limination of  mother-to-child trans-
mission of  HIV1 in resource-limited settings. Clin Infect Dis.
2009;49(12):1936---45.

19. Tubiana R, Le Chenadec J,  Rouzioux C, et al.  Factors asso-
ciated with mother-to-child transmission of HIV-1 despite a
maternal viral load 500 copies/mLat delivery: a case-control
study nested in the French Perinatal Cohort. Clin Infect Dis.
2010;50(4):585---96.

20. Nishimoto T, Neto J,  Rozman M.  Mother-to-child transmission
of human immunodeficiency virus (HIV-I): evaluation of  con-
trol  measures in the city of  Santos. Rev Assoc Med Bras.
2005;51(1):54---60.

21. Mofenson LM. Prevention in neglected subpopulations: preven-
tion of mother-to-child transmission of HIV infection. Clin Infect
Dis. 2010;50 Suppl. 3:S130---48.

22. Fernandes R, Ribas G, Silva D,  Gomes A, Medina-Acosta
E. Persistent operational challenges lead to non-reduction
in maternal-infant transmission of HIV. J Pediatr. 2010;
86(6).

23. Magder L, Mofenson L,  Paul M, et al. Riskfactors for in utero and
intrapartum transmission of HIV. J  Acquir Immune Defic Syndr.
2005;38(1):87---95.

364

365

366

367

368

369

370

371

372

373

374

375

376

377

378

379

380

381

382

383

384

385

386

387

388

389

390

391

392

393

394

395

396

397

398

399

400

401

402

403

404

405

406

407

408

409

410

411

412

413

414

415

416

417

418

419

420

421

422

423

424

425

426

427

428

429

430

431

432

433

http://www.unaids.org/
https://www.researchgate.net/publication/43180593_Prevention_in_Neglected_Subpopulations_Prevention_of_Mother-to-Child_Transmission_of_HIV_Infection?el=1_x_8&enrichId=rgreq-11286da44cb6777f8fc933525675c604-XXX&enrichSource=Y292ZXJQYWdlOzI3OTQ2MTIzMjtBUzoyNDkzNzEzMTY5Nzc2NjRAMTQzNjQ2NjE2MzAyOA==
https://www.researchgate.net/publication/43180593_Prevention_in_Neglected_Subpopulations_Prevention_of_Mother-to-Child_Transmission_of_HIV_Infection?el=1_x_8&enrichId=rgreq-11286da44cb6777f8fc933525675c604-XXX&enrichSource=Y292ZXJQYWdlOzI3OTQ2MTIzMjtBUzoyNDkzNzEzMTY5Nzc2NjRAMTQzNjQ2NjE2MzAyOA==
https://www.researchgate.net/publication/43180593_Prevention_in_Neglected_Subpopulations_Prevention_of_Mother-to-Child_Transmission_of_HIV_Infection?el=1_x_8&enrichId=rgreq-11286da44cb6777f8fc933525675c604-XXX&enrichSource=Y292ZXJQYWdlOzI3OTQ2MTIzMjtBUzoyNDkzNzEzMTY5Nzc2NjRAMTQzNjQ2NjE2MzAyOA==
https://www.researchgate.net/publication/7959136_Mother-to-child_transmission_of_human_immunodeficiency_virus_HIV-I_Evaluation_of_control_measures_in_the_city_of_Santos?el=1_x_8&enrichId=rgreq-11286da44cb6777f8fc933525675c604-XXX&enrichSource=Y292ZXJQYWdlOzI3OTQ2MTIzMjtBUzoyNDkzNzEzMTY5Nzc2NjRAMTQzNjQ2NjE2MzAyOA==
https://www.researchgate.net/publication/7959136_Mother-to-child_transmission_of_human_immunodeficiency_virus_HIV-I_Evaluation_of_control_measures_in_the_city_of_Santos?el=1_x_8&enrichId=rgreq-11286da44cb6777f8fc933525675c604-XXX&enrichSource=Y292ZXJQYWdlOzI3OTQ2MTIzMjtBUzoyNDkzNzEzMTY5Nzc2NjRAMTQzNjQ2NjE2MzAyOA==
https://www.researchgate.net/publication/7959136_Mother-to-child_transmission_of_human_immunodeficiency_virus_HIV-I_Evaluation_of_control_measures_in_the_city_of_Santos?el=1_x_8&enrichId=rgreq-11286da44cb6777f8fc933525675c604-XXX&enrichSource=Y292ZXJQYWdlOzI3OTQ2MTIzMjtBUzoyNDkzNzEzMTY5Nzc2NjRAMTQzNjQ2NjE2MzAyOA==
https://www.researchgate.net/publication/7959136_Mother-to-child_transmission_of_human_immunodeficiency_virus_HIV-I_Evaluation_of_control_measures_in_the_city_of_Santos?el=1_x_8&enrichId=rgreq-11286da44cb6777f8fc933525675c604-XXX&enrichSource=Y292ZXJQYWdlOzI3OTQ2MTIzMjtBUzoyNDkzNzEzMTY5Nzc2NjRAMTQzNjQ2NjE2MzAyOA==
https://www.researchgate.net/publication/260809632_Risk_factors_of_HIV-1_vertical_transmission_VT_and_the_influence_of_antiretroviral_therapy_ART_in_pregnancy_outcome?el=1_x_8&enrichId=rgreq-11286da44cb6777f8fc933525675c604-XXX&enrichSource=Y292ZXJQYWdlOzI3OTQ2MTIzMjtBUzoyNDkzNzEzMTY5Nzc2NjRAMTQzNjQ2NjE2MzAyOA==
https://www.researchgate.net/publication/260809632_Risk_factors_of_HIV-1_vertical_transmission_VT_and_the_influence_of_antiretroviral_therapy_ART_in_pregnancy_outcome?el=1_x_8&enrichId=rgreq-11286da44cb6777f8fc933525675c604-XXX&enrichSource=Y292ZXJQYWdlOzI3OTQ2MTIzMjtBUzoyNDkzNzEzMTY5Nzc2NjRAMTQzNjQ2NjE2MzAyOA==
https://www.researchgate.net/publication/260809632_Risk_factors_of_HIV-1_vertical_transmission_VT_and_the_influence_of_antiretroviral_therapy_ART_in_pregnancy_outcome?el=1_x_8&enrichId=rgreq-11286da44cb6777f8fc933525675c604-XXX&enrichSource=Y292ZXJQYWdlOzI3OTQ2MTIzMjtBUzoyNDkzNzEzMTY5Nzc2NjRAMTQzNjQ2NjE2MzAyOA==
https://www.researchgate.net/publication/260809632_Risk_factors_of_HIV-1_vertical_transmission_VT_and_the_influence_of_antiretroviral_therapy_ART_in_pregnancy_outcome?el=1_x_8&enrichId=rgreq-11286da44cb6777f8fc933525675c604-XXX&enrichSource=Y292ZXJQYWdlOzI3OTQ2MTIzMjtBUzoyNDkzNzEzMTY5Nzc2NjRAMTQzNjQ2NjE2MzAyOA==
https://www.researchgate.net/publication/47792193_Persistent_operational_challenges_lead_to_non-reduction_in_maternal-infant_transmission_of_HIV?el=1_x_8&enrichId=rgreq-11286da44cb6777f8fc933525675c604-XXX&enrichSource=Y292ZXJQYWdlOzI3OTQ2MTIzMjtBUzoyNDkzNzEzMTY5Nzc2NjRAMTQzNjQ2NjE2MzAyOA==
https://www.researchgate.net/publication/47792193_Persistent_operational_challenges_lead_to_non-reduction_in_maternal-infant_transmission_of_HIV?el=1_x_8&enrichId=rgreq-11286da44cb6777f8fc933525675c604-XXX&enrichSource=Y292ZXJQYWdlOzI3OTQ2MTIzMjtBUzoyNDkzNzEzMTY5Nzc2NjRAMTQzNjQ2NjE2MzAyOA==
https://www.researchgate.net/publication/47792193_Persistent_operational_challenges_lead_to_non-reduction_in_maternal-infant_transmission_of_HIV?el=1_x_8&enrichId=rgreq-11286da44cb6777f8fc933525675c604-XXX&enrichSource=Y292ZXJQYWdlOzI3OTQ2MTIzMjtBUzoyNDkzNzEzMTY5Nzc2NjRAMTQzNjQ2NjE2MzAyOA==
https://www.researchgate.net/publication/47792193_Persistent_operational_challenges_lead_to_non-reduction_in_maternal-infant_transmission_of_HIV?el=1_x_8&enrichId=rgreq-11286da44cb6777f8fc933525675c604-XXX&enrichSource=Y292ZXJQYWdlOzI3OTQ2MTIzMjtBUzoyNDkzNzEzMTY5Nzc2NjRAMTQzNjQ2NjE2MzAyOA==
https://www.researchgate.net/publication/221931243_Insufficient_antiretroviral_therapy_in_pregnancy_Missed_opportunities_for_prevention_of_mother-to-child_transmission_of_HIV_in_Europe?el=1_x_8&enrichId=rgreq-11286da44cb6777f8fc933525675c604-XXX&enrichSource=Y292ZXJQYWdlOzI3OTQ2MTIzMjtBUzoyNDkzNzEzMTY5Nzc2NjRAMTQzNjQ2NjE2MzAyOA==
https://www.researchgate.net/publication/221931243_Insufficient_antiretroviral_therapy_in_pregnancy_Missed_opportunities_for_prevention_of_mother-to-child_transmission_of_HIV_in_Europe?el=1_x_8&enrichId=rgreq-11286da44cb6777f8fc933525675c604-XXX&enrichSource=Y292ZXJQYWdlOzI3OTQ2MTIzMjtBUzoyNDkzNzEzMTY5Nzc2NjRAMTQzNjQ2NjE2MzAyOA==
https://www.researchgate.net/publication/221931243_Insufficient_antiretroviral_therapy_in_pregnancy_Missed_opportunities_for_prevention_of_mother-to-child_transmission_of_HIV_in_Europe?el=1_x_8&enrichId=rgreq-11286da44cb6777f8fc933525675c604-XXX&enrichSource=Y292ZXJQYWdlOzI3OTQ2MTIzMjtBUzoyNDkzNzEzMTY5Nzc2NjRAMTQzNjQ2NjE2MzAyOA==

	Evaluation of factors associated with vertical transmission of HIV-1 in fourteen years of a referral center in Southern Br...
	Introduction
	Methodology
	Results
	Discussion
	Conflicts of interest
	Uncited reference
	Acknowledgments
	References


