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Human immunodeficiency virus (HIV) can be 
transmitted from mother to child, not only in-

trauterine, but also during labor or breastfeeding. 
It is estimated that in 2012, 260,000 infants world-
wide contracted HIV perinatally from their mothers 
worldwide, most of them infected during labor. The 
latter value was 35% down compared with 2009, as 
a result of the expansion of antiretroviral prevention 
services. Antiretroviral therapy has been shown to 

be of great importance. As of the end of December 
2012, over 900,000 pregnant women with HIV glob-
ally received antiretroviral treatment1.

The most important predictor of vertical trans-
mission is the HIV viral load of the mother, while 
other factors that can increase the risk of moth-
er - to - child transmission are method of  deliv-
ery, breastfeeding and gestational age2-5. There is 
strong evidence that early initiation of preventive 
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Introduction: Prevention of mother - to - child transmis-
sion of HIV is at the forefront of global HIV prevention ac-
tivities. Administration of antiretroviral drugs to mothers 
and neonates, scheduled caesarian section and prohibi-
tion of breastfeeding considerably have been indicated 
to decrease HIV transmission to the offspring. 
Material and Methods: We retrospectively analyzed 20 
cases of HIV positive pregnant women who received an-
tenatal care and gave birth at our department during 
2010 - 2013. 
Results: Nineteen women delivered with elective cae-
sarean section and received antiretroviral therapy dur-
ing pregnancy and delivery, whereas one woman had a 
twin pregnancy with no antenatal follow - up and had 

a vaginal acute labour. All infants were administered zi-
dovudine for four weeks after birth and were not breast-
fed by their mothers. Among the 21 infants, 4 were 
preterm (<37 weeks gestation) and 4 had a low birth 
- weight (<2,500gr) (19%). All infants were negative for 
HIV after a 6 months follow - up. 
Conclusion: Our results confirm that the recommended 
interventions are effective in controlling the HIV trans-
mission to newborns and that early identification and 
treatment of all HIV - positive pregnant women can pro-
tect the next generation. 
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chemotherapy in pregnancy together with elective 
caesarean section to reduce the time of infant’s ex-
posure to mother’s fluids after rupture of mem-
branes, and by prohibiting breastfeeding, the in-
fection rate decreases to less than 1%6.

The aim of this study was to describe the char-
acteristics of pregnant women, who delivered in 
our unit, with HIV and their offsprings, as well as 
to present the results of the prevention therapy.

Materials and Methods
Study subjects included 20 pregnant women diag-
nosed with HIV and their neonates. All 20 women 
were referred to the 6th department of obstetrics 
and gynecology of the general maternity district 
hospital “Elena Venizelou” during the period from 
January 1st, 2010 to February 28th, 2014, in coop-
eration with the Hellenic Center of Disease Control 
and Prevention. The medical files of these patients 
were retrospectively examined and we investi-
gated the type of medicines used in antiretroviral 
therapy, the prenatal care, the presence of other in-
fections, and the demographic data. Infant’s birth 
weight and Apgar score at 1 and 5 minutes were 
also registered. 

Quantitative polymerase chain reaction was used 
to estimate the number of maternal HIV RNA cop-
ies (viral load) at 36 weeks of gestation and in in-
fants at 48 hours, and 2 and 6 months postpartum. 
All infected women provided informed consent to 
participate and the study was approved by the in-
stitutional ethical committee. 

Results
During the study period, 20 HIV infected pregnant 
women gave birth to a total of 21 neonates. The 
characteristics of the mothers are presented in Ta-
ble 1. All pregnancies were achieved with natural 
conception. The age of the mothers ranged from 
19 to 41 years (mean age: 29.8 ± 5.0 years). 11 out 
of the 20 women (55%) belonged to the 30 - 34 
years age group and only 2 of them (10%) were 
older than 35 years. 16 women were primiparous 

(80%). 19 pregnancies were single (95%) and 
there was only one twin pregnancy (5%). Twelve 
women (60%) were of Greek citizenship, while 
eight women (40%) were migrants, mostly from 
sub - Saharan African countries. The majority of 
women, 16/20 or 80%, were not married, only 4 of 
them were married. Six of the HIV - positive wom-
en were intravenous drug users (30%). Five HIV - 
positive women had a hepatitis C co - infection, one 
of them had a genital human papilloma virus (HPV) 
co - infection (5%), one had a genital herpes sim-
plex virus (HSV) co -infection (5%). Furthermore, 
one woman had a history of Grave’s disease, where-
as the remaining women had no medical history 
of other disease or medication. 19 women (95%) 
were treated with antiretroviral medications dur-
ing pregnancy and delivery, whereas one woman 
did not receive any antiretroviral therapy ante-
natally and was treated only during labor with zi-
dovudine. 12 (60%) were treated with tenofovir/
emtricitabine and lopinavir/ritonavir, and 7 (35%) 
with lopinavir/ritonavir and lamivudine/zidovu-
dine.  Intravenous zidovudine was infused for the 
duration of the labor and the caesarean section to 
all patients. All 19 women who were followed pre-
natally had a viral load of less than 50 HIV RNA 
copies/ml at 36 weeks of gestation and were de-
livered with scheduled elective caesarean section 
from 36 to 38 weeks and 2 days of gestation. One 
woman (5%) presented with preterm premature 
rupture of membranes (PPROM) and had a vaginal 
delivery of twins with an acute labor at 38 weeks 
and 3 days of gestation. The mean gestational age 
at delivery was 37 weeks and 3 ± 0.9 days and the 
proportion of preterm births (<37 weeks gesta-
tion) was 19% overall (4 out of 21 neonates). Over-
all, birth - weight ranged from 2,050gr to 3,400gr 
(mean: 2,782gr ± 336gr) whereas 19% of neonates 
(4 out of 21) were born with low birth-weight 
(<2,500gr). Among single pregnancies, there was 
only one low birth - weight neonate (1/19 or 5%). 
All infants had an Apgar score of 9 and 10 at the 
1st and the 5th minute postpartum. All infants re-
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ceived a monotherapy with zidovudine within one 
hour after their delivery, and continued the chem-
oprophylaxis for four weeks. 15 neonates were 
males (71%) and 6 were females (29%) with a sex 
ratio of 2.5. None of the women breast - fed. All in-
fants were HIV negative within 48 hours, and at 2 
and 6 months post-partum, respectively. 

Discussion
This study demonstrated the sufficiency of HIV 
transmission prevention from HIV - positive moth-
ers to their offsprings through antiretroviral ther-
apy, by performing elective caesarean section and 
discouraging breast feeding. Antiretroviral prophy-

lactic treatment results in a marked decrease in the 
perinatal transmission of the infection, compared 
with a rate of up to 25% without treatment7. HIV 
testing and preventive interventions have result-
ed in more than 90% decline in the number of chil-
dren perinatally infected with HIV in the United 
States. During 2000 - 2006, the number of women 
with HIV giving birth in the United States increased 
30% to 8,700, however, the estimated annual num-
ber of perinatal HIV infections continued to decline 
and in 2010 only 162 children were vertically in-
fected. The observed decreases resulted primarily 
from increased identification of infected mothers 
and timely prevention intervention6,8. 

Table 1.  Characteristics of the HIV infected mothers and their neonates

Mother
Maternal age 

at delivery 
(years)

Gestational age
at delivery

Birth weight
(gr) Sex Nationality Maternal

marital status

1 34 37w 3d 2,820 Male Non - Greek Unmarried

2 33 37w 3,400 Male Greek Married

3 28 35w 6d 2,720 Female Greek Unmarried

4 33 38w 2,560 Male Non - Greek Unmarried

5 22 38w 2,810 Male Greek Unmarried

6 32 36w 2,400 Male Non - Greek Unmarried

7 30 38w 2,680 Male Greek Unmarried

8 30 38w 3,015 Male Greek Unmarried

9 30 38w 3,200 Male Non - Greek Married

10 24 35w 5d 3,200 Female Greek Unmarried

11 35 38w 1d 2,990 Male Greek Unmarried

12 25 38w 3d
2,320 Male

Non - Greek Unmarried
2,220 Male

13 28 35w 5d 2,780 Male Non - Greek Married

14 33 37w 3d 2,810 Female Non - Greek Unmarried

15 19 37w 2,050 Female Non - Greek Unmarried

16 25 37w 2,890 Male Greek Unmarried

17 41 38w 2d 2,990 Female Greek Unmarried

18 32 37w 2d 2,780 Female Greek Unmarried

19 32 38w2d 2,720 Male Greek Married

20 30 38w 3,080 Male Greek Unmarried
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In Greece, HIV infection is a major health prob-
lem. According to the Hellenic Center of Disease 
Control and Prevention (http: www.keelpno.gr), 
the incidence of HIV in Greece dramatically in-
creased, almost tripled, from 3.7 cases per 100,000 
in 2002 to a historic high of 10.2 cases per 100,000 
in 2012, whereas it substantially decreased (-28%) 
to 7.3 cases per 100,000 in 2013. Until the end of 
2013, totally, 86 cases of HIV infection in children 
(aged <13 years old at the date of report) had been 
reported in Greece and 73% of them were infect-
ed by their mothers. 25 pregnancies occurred in 
HIV positive women in 2013. The appropriate pre-
natal care and awareness resulted in zero cases of 
HIV mother - to - child transmission in Greece dur-
ing the past two years, 2012 and 2013.

“Elena Venizelou” maternity hospital in coordi-
nation with the Hellenic center of disease control 
and prevention is a specialized unit for prenatal 
care of HIV in pregnancy. In our unit, 20 women 
diagnosed with HIV infection were followed ante-
natally. The majority belonged to vulnerable social 
groups being unmarried mothers and 40% of them 
were migrants. 30% of them were also infected by 
hepatitis C due to intravenous drug use. Our popu-
lation had a high proportion of preterm birth and 
low birth-weight (19%). These results are proba-
bly associated with both the poor socioeconomic 
status and the antiretroviral drugs. In a large Eu-
ropean study, a higher risk of preterm birth was 
observed in the group of women who received an-
tiretroviral treatment during pregnancy than the 
group that did not9.

Official guidelines from several scientific socie-
ties around the world recommend that HIV test-
ing must be performed to all women immediately 
after the diagnosis of pregnancy. According to the 
revised World Health Organization (WHO) treat-
ment criteria, antiretroviral treatment is required 
at stage 3 or 4 of the disease or a CD4+ lympho-
cyte count of <350 cells per μL. Furthermore, an-
tiretroviral therapy should begin at 28 weeks of 
pregnancy or as soon as feasible thereafter for all 

infected pregnant women10-13. Treatment with an-
tiretroviral drugs has been proved a safe and effec-
tive means of succeeding maternal virologic sup-
pression and decreasing infant mortality as well 
as mother to child transmission14. Moreover, there 
is evidence that delivery by elective caesarean sec-
tion is associated with lower rate of HIV perinatal 
transmission, albeit the postpartum morbidity af-
ter caesarean section delivery is higher than that 
with vaginal delivery15,16. In contrast, the risk of 
perinatal HIV transmission has been found to rise 
by 2% with every 1 - hour increase in the duration 
of membrane rupture before delivery in HIV infect-
ed women with membrane rupture regardless of 
whether mothers receive antiretroviral therapy17. 
World Health Organization’s guidelines suggest 
that an elective caesarean section should be per-
formed to women on antiretroviral therapy who 
have HIV load above 1,000 copies/ml near delivery, 
whereas vaginal delivery is an accepted alternative 
for those with a viral load below 1,000 copies/ml12. 
A national surveillance study in the United King-
dom and Ireland confirmed that mother’s HIV viral 
load is the most important risk factor for transmis-
sion - mothers with undetectable viral load (<50 
copies/ml) had the lowest mother to child trans-
mission rate of 0.1%), with no significant statisti-
cal difference reported between elective caesarean 
and planned vaginal delivery18. 

In conclusion, pertinent care of pregnant women 
infected with HIV resulted in a zero rate of moth-
er to child transmission in our unit, which is a re-
markable achievement. Since HIV transmission in 
utero and during delivery account for almost the 
entire burden of HIV infections among children, a 
public health approach should focus on implemen-
tation of recommendations for universal prenatal 
HIV testing and adequate prenatal care for women 
diagnosed with HIV for further reduction of the on-
going perinatal transmission19,20. 
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