
O
ri

gi
n

al
 a

rt
ic

le
H
A
A
RT

,  H
IV

 co
rr

el
a

te
d

 p
a

th
o

lo
g

ie
s 

a
n

d
 o

th
er

 i
n

fe
ct

io
n

s 
~

 2
01

1

428

Introduction

The introduction of antiretroviral drugs has signifi-
cantly changed the course of HIV disease. In 1996 the 
use of HAART (highly active antiretroviral therapy) 
has led to a drastic decrease in mortality from AIDS by 
23% and a further 47% in 1997, as was the incidence of 
diseases associated with HIV, less of 80%. The distribu-
tion in time shows an increasing proportion of cases 
attributable to sexual transmission and a correspond-
ing decrease in cases attributable to other modes of 
transmission. The major route of transmission of the 
virus today is the heterosexual, 40.3%,  compared to 
the homosexual who is instead of 32.5%. To date, the 
vertical transmission of HIV infection has dropped 
dramatically from 25% in 1990 to < 1% 2004: thanks 
to the adequate preparation of the couple to become 
pregnant through monitoring parameters with chemi-
cal / physical therapy reduce the risk of infection to the 
unborn child.
 HIV positive people now have a better quality of life, 
increased life expectancy and therefore a spontaneous 
desire for procreation and parenting to which they re-
spond, at best, with attempts at self-fertilization. 
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We are thus faced with a population of young people 
(86%  is in reproductive age) they face the prospect of 
a long life is no coincidence that the AIDS infection is 
now considered a chronic disease. Sufferers are treat-
able, although not yet curable, and have the chance to 
plan their future and therefore, in stable couples, there 
is a spontaneous desire to become pregnant. 
Even the psychological impact the disease has changed, 
people infected with HIV carry out a normal life in all 
profiles with a better quality of life and life expectancy in-
creased. 
And therefore understandable that in recent years has 
emerged strongly demand from people living with HIV 
can have children without the risk of infecting your 
partner and with no risk of transmitting the infection to 
the baby in a vertical direction. 
Sexual transmission of HIV depends - like almost all 
infectious diseases – of the infectivity of HIV positive 
patient and of the susceptibility of the negative patient, 
together with some factors that favour  the transmis-
sion of infection such as high viral load, (1) the state 
of immune-suppression, clinical stage, presence of con-
comitant sexually transmitted infections.
Studies have shown that the localization of male and 
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HIV-discordant couples are significantly increasing. The availability of new and more effective antiretroviral 
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female genital viruses in the apparatus (2) has some 
characteristics that influence so important to the risk 
of transmission of infection. In fact the genital tract 
as to be considered a kind of reservoir which makes 
it a viral microenvironment independent of systemic 
circulation: the high concentration of virus at mucosal 
genitalia and seminal fluid indicates that the viral load 
in the blood in many individuals underestimate the 
risk of transmission. 
The couples where the male is HIV positive usually 
use condoms in their sexual activity to prevent trans-
mission of infection to partners. Was calculated that 
the risk of infection is 8% per thousand for anal inter-
course and 2 per thousand for vaginal intercourse: 1 
infection per 500 vaginal intercourse. Other authors 
report a 7% seroconversion of the woman of the year to 
couples who do not use protection (3,4). The HIV virus 
is released in the ejaculate and is identified by special 
methods (PCR) in lymphocytes present in semen and 
seminal plasma itself.
Thanks to HAART, which has improved the prognosis 
of infected individuals, we considered a project to give 
to this couples the  possibility of procreation  with an 
easy  access to Assisted Reproduction Clinical (ARC) 
(5,6,7).

Methods

Since 2006 at the Infectious Diseases Unit of the Santa 
Maria Annunziata Hospital in collaboration with the 
Centre for Assisted Reproduction Demetra we orga-
nized a multidisciplinary expert team with specific 
training in the techniques of assisted reproduction and 
a path that guarantees health care to the couple . 
The characteristics of enrolment of the couples are the 
following: heterosexual couples, young women who are 
not infected at risk of acquiring the virus from the in-
fected   partner for HIV, partners who do not use con-
doms to achieve its desire to pregnancy , the couples 
who have self fertilization without success and with 
increasing frustration and awareness of the disease.
The purpose of assisted reproduction in couples con-
sidered by the project is: to protect the uninfected 
partner, reduce or avoid transmission of the virus to 
the product of conception and controlling the possible 
infertility factors of the couple. 
The reproductive assistance to these couples expected, 
after an evaluation of their fertility and the treatment 
of any problems encountered, the processing of semen 
in order to minimize the risk of virus transmission. The 
washing of seminal fluid reduces the concentration of 
HIV to below what is determined, even with highly 
sensitive methods (8,9). After running the washing of 
the semen sample obtained is examined in a molecular 
genetics laboratory to ensure the absence of DNA and 
RNA: only after this confirmation, the sample is used 
for assisted reproduction techniques : In Vitro Fer-
tilization (IVF) or Intra Uterine Inseminations (IUI)
(10). The activities were organized as following: At the 
Infectious Diseases Unit,  public health hospital, the 
medical doctor (MD) evaluate the clinical status of the 
couple, the viro-immunological situation of the part-
ner HIV positive. If the positive patient is a woman he 
control HAART therapy suitable for complete viral 
suppression and with less toxicity drug-related pos-
sible . MD ask for the screening of the Sexually Trans-
mitted Diseases (STD) and eventually treat the disease 

identified. 
At the Demetra centre, private centre, the couple un-
dergoes to a gynaecological  and andrological evalua-
tion, ultrasound and other examinations in preparation 
for fertilization, evaluation and treatment of the semen 
sample according to established methods. The sample 
will be examined and capacitive. Some of the mate-
rial will be sent to the laboratory of molecular genet-
ics, where it will be determined HIV-RNA research in 
the semen (11). The rest of the sample is cryopreserved 
(- 196°C) in the laboratory in a temporary container 
pending the outcome (quarantined). If the sample will 
be negative for the presence of HIV-RNA <20copie/ml,  
the sample is cryopreserved in the laboratory of the 
Centre assisted procreation, will be used otherwise the 
sample will be destroyed. Treatment may be repeated 
on new samples, will not be available until a negative 
sample. Execution of the treatment cycle, choosing the 
most suitable method for each couple treated consider-
ing their history clinic, age of female partner and re-
sults of the investigation.  It is possible to apply IUI or 
IVF: FIVET (In Vitro Fertilization Embro Transfert) /
Intra Cytoplasmic Sperm Injection (ICSI) depending of 
semen quality (12,13).

Results

Reproductive potential in HIV women who are un-
dergoing   cycles of IVF / ICSI

From September 2009 to December 2010, in collabo-
ration with the Centre Demetra were performed 16 
cycles ICSI (Intra Cytoplasmatic sperm injection) in 12  
serodiscordant couples where the female  partner was 
HIV positive (mean age 35 years, SD 24-43 ). The trans-
mission route was in the 58% sexually, 25% IVDU, 17% 
unknown. All patients underwent ovarian stimulation. 
Inclusion criteria: absence of ongoing AIDS-related ill-
ness, CD4 + count > 200/mm ³ and levels of HIV RNA 
< 20copie/ml at least for 6 months age under 42 years . 
The control group was represented by 17 HIV-negative 
couples comparable for age, duration and number of 
stimulations, who performed in the same period, 18 
ICSI cycles. 
A standard long protocol with  GnRh analog was was 
used for ovarian stimulation involving pituitary down-
regulation with leuprolide acetate followed by admin-
istration of human menopausal gonadotropin (hMG) 
and/or recombinant FSH at doses appropriate to obtain 
an adeguate  multifollicular response. The cycle was 
monitored with ultrasound and serum estradiol.  16 
cycles  were performed in 12 couples . The mean age of 
female partner was 35. 5 . We recovered 85 oocytes (5.3 
on average per patient), 62  was injected and 28 em-
bryos transferred. All patients had at least one embryo 
transferred. The number of oocytes obtained, their de-
gree of maturity and embryos obtained as well as their 
quality was similar in both groups, 4 pregnancies were 
obtained (25%) in the HIV positive women (Figure 1).  
All the pregnancies evolved regularly and 4 healthy ba-
bies were delivered with caesarean section.
In the control group were obtained 5 pregnancies 
(27.7%). Our data show that HIV-positive pregnant 
women are slightly lower (2.7%) in the control group. 
These data encourage future use of this technique in 
HIV-positive women by allowing them to design and 
carry out a normal life.    
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Integrated Project HIV discordant couples with 
multidisciplinary desire for parenthood: 5 years of 
activity

From January 2006 to December  2010  128 HIV se-
rodiscordant couples presented for consultation with 
desire for parenthood. 
Of these  72 proceeded with treatment, 24  abandoned 
for various problems , reflected by the lack of aware-
ness of psychologists (14  couples), 8 had  immunologi-
cal inadequate virologic control, in 6 cases there was 
presence of co-morbidity  and in 4 cases the age of the 
woman was over 42  which is the limit accepted . 
The sperm undergoes to sperm washing performed by 
nested PCR (Lab GENOME Rome) for the evaluation 
of residual viremia also in man with negative viremia 
(viral reservoir)(14,15,16).  The couples sero-discordant 
underwent to assisted reproduction were 16 in 2006, 
31 in 2007, 25 in 2008, 30 in 2009, 26 in 2010, sperm 
washing was performed in 16 subjects in the 2006, 29 
in the 2007, 23 in the 2008, 25 in the 2009 and 23 in the 
2010, cycles performed were 13 in 2006, 20 in 2007, 13 
in 2008, 13 in 2009 13 in 2010. We obtained 5 preg-
nancies in 2006 and 2007, 2 in 2008, 1 in 2009, and 3 

23%7,60%25,80%27,90%27,60%PR

36,735,336,335,736,5
Woman 
mean age

20102009200820072006

Table 2- Pregnancy rate from 2006 to 2010

couples n. cycles Mean age
Oocytes
obtained Pregnancies

Woman HIV+ 12 16 35,5 5,3 4

controls 17 18 36,7 7,6 5

Figure 1 Table shows the results in the HIV+ woman and control group
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in 2010. The interrupted cycles were 2 in 2007 
and 2008 and only 1 in 2010 (Figure 2). 
In this program we only could be able to offer 
without payment only one cycle per couple so 
we performed 72 IVF- ICSI cycles 
The overall ongoing/delivered pregnancy rate 
per embryo transfer was 25 % (15  out of 72 ) 
where the average age of the female partners 
was 36.3. Data for years were: 2006 to 2007 av-
erage age of 36.5 pregnancy rate (PR) 26.7%, 
mean age 35.7 PR 2007 -2008 27.9%, from 2008 
to 2009 average age 36.3 PR 25.8% (Tables 2). 
Two spontaneous abortions  occurred and as 
results of thirteen  pregnancies, 17 neonates 
were delivered. The multiple birth rate was 15 
% (2 out of 13). The follow-up is confirmed se-
ronegative mothers during pregnancy and the 
children already born.

Discussion

In the early ‘80 ys the fear of contagion and the 
spread of AIDS vertical mother - child have strong-
ly condemned the reproductive assistance to cou-
ples where one or both partners were HIV posi-
tive. The reasons brought to justify the refusal to 
provide assistance to these couples were basically 
three: the protection of the unborn child, the risk 
of infection for the partner and operator safety. 
The connotation of socially negative infection need 
a strong psychological support, which must inte-
grate with the other professional figures involved 
in the therapeutic process.  Our data confirms that 
Assisted Reproduction should be available to HIV 
sero-discordant couples  and  support the fact  that  
IVF-ICSI techniques are safe and effective for this 
couples.  Further our results encourage the use of  
assisted reproduction  for HIV woman with child 
desire  because the pregnancy rate  in HIV posi-
tive women are just few less (2.7%) then the HIV 
negative women. We obtained an acceptable ongo-
ing pregnancy rate  ( PR) which, as expected , were 
better in women younger than 37 years and were no 
documented seroconversion in any of the partners 

or infants. The date of our project  dem-
onstrate that  the HIV infection can not be 
a criteria to exclude the person to assisted 
reproduction programs.  The sperm wash-
ing was developed in the early ‘90 ys by a 
Italian researcher (8) after it has been  used 
in many centre  in Europe. 
The findings of our study support data in 
literature that IVF-ICSI using treated and 
processed semen from HIV+ men could be 
safe and effective but is very important to 
reading and discuss  the informed consent. 
Sperm parameters that reflect fertility are 
significantly impaired in HIV-1 infected 
men. The standard measurements are ad-
versely affected, including semen volume 
and sperm motility, concentration, and 
morphology  and sperm parameters even 
worse after treatment  but we believe that 
these techniques give the best security 
guarantees because they limit the potential 
exposure to the virus. 

Figure 1. Table shows the results in the HIV+ woman and control 
group

Figure 2 -
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Figure 1. 

Table 2. Pregnancy rate from 2006 to 2010

Francesca Vichi et al ~ Assisted reproduction in HIV positive couples ~ pp. 428/431



O
ri

gi
n

al
 a

rt
ic

le
H
A
A
RT

,  H
IV

 co
rr

el
a

te
d

 p
a

th
o

lo
g

ie
s 

a
n

d
 o

th
er

 i
n

fe
ct

io
n

s 
~

 2
01

1

431

BIBLIOGRAFIA:

Quinn TC, Wawer MJ, Sewankambo N, Serwadda D, Li C, et al: “ Viral load and heterosexual transmission of human im-1) 
munodeficiencyvirus type-  Rakai Project Study Group. N Engl J Med 2000; 342:921-9

2) Vernazza PL, Eron JJ, Fiscus SA, Cohen MS: Sexual transmission of HIV-1, infectiousness and prevention. AIDS 1999; 
13:155-166 

3) Mandelbrot L, Heard I, Henrion-Geant E, Henrion R: Natural conception in HIV-negative women with HIV-infected part-
ners. Lancet 1997; 349:850- 851 

4) Mastro TD, de Vincenti I: Probabilities of sexual HIV transmission. AIDS 1996;10 (suppl A):575- 82
5) The Ethics Committee of the American Fertility Society: Special considerations regarding human immunodeficiency virus 

and assisted reproductive thecnologies. Fertil Steril 1994; 62:85 (Suppl)
6) Schemer JG: FIGO Committee for the study of ethical aspects of human reproduction: guidelines on the subject of AIDS 

and human reproduction.  Hum Reprod 1997; 12:415-416
7) The Ethics Committee of the American Ferility Society: Human immunodeficiency virus and infertility treatment. Fertil 

Steril 2002; 77 (2):   
 8) Semprini AE, Levi-Setti P, Bozzo M, Ravizza M,Taglioretti A, Sulpizio P, Albani E, et al: Insemination of HIV–negative 

women with processed  semen of HIV positive partners  Lancet 1992; 340:1317-19
Semprini AE, Levi-Setti P, Bozzo M, Ravizza M, Pardi G. Assisted conception to reduce the risk of male – to- female sexual 9) 
transfer of HIV in serodiscordant couple : an update (abs) Presented at the 1998 Symposium on AIDS in women, Sao Paulo, 
Brazil, September 14 – 15 1998
Marina S, Marina F, Alcolea R: Human immunodeficiency virus type 1 – serodiscordant couples can bear healthy children 10) 
after undergoing intrauterine insemination. Fertil Steril 1998;70:35-39
Vichi F, E. Chelo, C.Livi, C. Blè, F. Mazzotta:  Assisted reproduction for HIV serodiscordant couples: our result with tested 11) 
negative criopreserved  sperm samples . Drug Therapy in HIV Infection . Glasgow 12-16 november 2006
Livi C, Chelo E, Cuomo S, Nana P*,Taricco  F, Vichi F, Mazzotta F:  ICSI for HIV couples: our results with tested negative 12) 
criopreserved sperm samples . ESHRE 2006
Dulioust E, Du AL, Costagliola D, Guibert J, Kunstmann JM, Heard I, et al. Semen alterations in HIV-1 infected men. 13) Hum 
Reprod.2002;17:2112–21
Nicopoullos JD, Almeida P, Vourliotis M, Gilling-Smith C. A decade of the sperm-washing programme: correlation between 14) 
markers of HIV and seminal parameters. HIV Med. 2011;12:195–201
Bujan L, Hollander L, Coudert M, Gilling-Smith C, Vucetich A, Guibert J, et al. Safety and efficacy of sperm washing in HIV-15) 
1–serodiscordant couples where the male is infected: results from the European CREAThE network. AIDS. 2007;21:1909–
1914
Sauer MV, Wang JG, Douglas NC, Nakhuda GS, Vardhana P, Jovanovic V, et al. Providing fertility care to men seropositive 16) 
for human  immunodeficiency virus: reviewing 10 years of experience and 420 consecutive cycles of in vitro fertilization and 
intracytoplasmic sperm injection. Fertil Steril. 2009;91:2455–2460

Francesca Vichi et al ~ Assisted reproduction in HIV positive couples ~ pp. 428/431




