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Pregnancie ss in HIV-1 infecte d wome n 

Pregnancie ss befor e and after HIV diagnosi s in a 
Europea nn cohor t of HIV-infecte d wome n 

Birgi tt  H.B. van Benthem a, Isabell e de Vincenzi b, 
Marie-Christin ee Delmas b, Christin e Larsen b, Annek e van den Hoek 3, 
Mari aa Prins a and the Europea n Study on the Natura l Histor y of HIV 

Infectio nn in Women 

Objectives ::  Because most HIV-infected women are of reproductive age, we investi-
gatedd whether their reproduction planning was affected by their HIV diagnosis. 
Design ::  The European women study is a prospective, multicentre cohort of 485 HIV-
infectedd women with a known interval of seroconversion. 

Methods ::  The incidence of pregnancy was measured with person-time methods. 
Generalizedd estimating equation analysis was used to determine risk factors for 
pregnancyy and pregnancy outcomes. 

Results ::  In 449 women, the age-adjusted incidence of pregnancies decreased from 
8.66 before HIV diagnosis to 8.2 and 6.0 per 100 person-years in 0 -4 and over 4 years 
afterr HIV diagnosis, respectively (P=0.14) . The proportion of induced abortions 
increasedd from 42% before to 53% after HIV diagnosis ( P < 0.05). The risk of sponta-
neouss abortion did not increase as a result of HIV infection. Since 1995, the 
proportionn of births increased ( P = 0.009), whereas that of induced abortions de-
creasedd ( P = 0.01) compared with earlier years. An increased risk of pregnancy after 
HIVV diagnosis was found in northern and central European women compared with 
southernn European women; there was a lower risk in single women than in women 
withh a steady partner. Of all pregnant women, single women, women between 15 and 
255 years of age, and women with multiple partners were at increased risk for induced 
abortionn both before and after HIV diagnosis. 

Conclusion ::  The incidence of pregnancy decreased with HIV disease progression. 
Pregnanciess after HIV diagnosis appear to be related largely to social and cultural 
attitudes.. The number of induced abortions was high before HIV diagnosis and it 
significantlyy increases thereafter. © 2000 Lippincott Williams & Wilkins 

AIDSAIDS 2000, 14:2171-2178 
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onn the women themselves and its risk of vertical 
transmissionn to their children. A woman's awareness 
thatt she is infected is only one of many factors involved 
inn the decision to become pregnant after the HIV 
diagnosis,, because reproductive decision-making is 
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Introductio n n 

Thee majority of HIV-infected women are in their 
reproductivee years. HIV infection in these women is a 
majorr public health concern because of its direct impact 
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stronglyy related to social and cultural attitudes [1,2]. In 
recentt years, however, the decision has perhaps been 
influencedd by the availability of measures to reduce 
mother- to-ch i ldd transmission, such as Caesarean sec-
t ion,, the avoidance of breastfeeding, prescription of 
antivirall  therapy to pregnant w o m en and their children 
sincee 1994 [3], and the introduct ion of highly active 
antiretrovirall  therapy ( H A A R T ) . In addit ion, this 
decis ion-makingg may depend on HIV disease progres-
sion.. T he present study included European HIV -
infectedd women with a known duration of infection 
forr w h om information on pregnancies before and after 
H I VV diagnosis was available. O ur first objective was to 
measuree the impact of H I V diagnosis on reproductive 
decision-making,, by investigating the incidence of 
pregnanciess before and after H I V diagnosis and over 
calendarr t ime. We also investigated other factors 
associatedd with pregnancy and pregnancy outcomes 
bothh before and after HI V diagnosis. 

Methods s 

Stud yy populatio n 
T hee European study on the natural history of HIV 
infectionn in women, described previously [4], is a 
prospectivee mult icentre cohort of HIV-infected wo-
menn with a known interval of seroconversion. Since 
1993,, 485 participants have been included from 31 
centress in 12 European countries. Information is 
gatheredd on their sociodemographic characteristics, 
(sexual)) behaviour, and obstetric and gynaecological 
history,, including reproductive tract infections and 
pregnanciess and treatment using a c o m m on standar-
dizedd questionnaire. Fol low-up visits are scheduled 
everyy 6 months. Al l women have entered the study 
HI VV positive, and their interval of seroconversion has 
beenn determined retrospectively. This interval is based 
onn the existence of an HIV-negative test less than 2 
yearss before an HIV-posit ive test (for 47% of the 
women)) or on an unbroken period of up to two 
consecutivee years of high-risk behaviour for HIV 
infectionn since 1980 (for 53% of the women). The 
midpointt of the interval of seroconversion was used as 
thee date of seroconversion. Al l centres used a common 
standardizedd questionnaire, including questions con-
cerningg pregnancy ruling out differential assessment 
acrosss sites. At the first study visit women were asked 
aboutt their obstetric history. Dur ing fol low-up visits a 
womann was asked about current pregnancy or preg-
nancyy since the last interview. For each pregnancy, the 
ou tcomee and date of ou tcome were reported. Al l 
pregnanciess occurr ing before entry into the study (both 
beforee and after H I V diagnosis) have thus been 
reportedd retrospectively and combined with pregnan-
ciess determined dur ing fol low-up. The date of the first 
HIV-posi t ivee test is considered as the date of HIV 

diagnosis,, assuming that a woman knows her HI V 
serostatuss from that moment onwards. 

Off  the 485 women, six had been hysterectomized and 
fivee had been sterilized. For two women, no informa-
tionn on pregnancies was available. W o m en between 15 
andd 45 years of age were considered to be at risk of 
pregnancy.. Eight women had reached the age of 45 
yearss at 4 years before their H I V diagnosis, whereas 
onee woman was under 15 before HIV diagnosis. These 
222 women were excluded from the analysis before 
HI VV diagnosis, leaving in 463 at risk of pregnancy in 
thee four years before HI V diagnosis. Subsequently, 
sevenn women did not contr ibute any follow-up time 
afterr HIV diagnosis (whereas they did before) because 
theyy were lost to follow-up. The woman who was too 
youngg to contr ibute follow-up time before HIV diag-
nosis,, became 15 years of age after HIV diagnosis, and 
wass taken into account from that moment onwards. 
Eightt women reached the age of 45 years in the 4 years 
beforee HIV diagnosis, leaving in 449 women at risk of 
pregnancyy after HIV diagnosis. 

Variable s s 
Births,, including live and stillbirths, and induced abor-
tionss were considered to be two separate groups of 
pregnancyy outcomes. A third group, including sponta-
neouss abortions and ectopic pregnancies, wil l be 
referredd to as spontaneous abortions. The following 
sociodemographicc covariates were evaluated: age, con-
tinentt of birth, marital status at study entry, and 
transmissionn category (injecting drug use. heterosexual 
intercourse,, blood transfusion and other). Geographical 
regionn was divided into three categories: South 
(Greece,, Italy, Portugal, Spain), Central (Belgium. 
France,, the Netherlands, Switzerland) and North (Den-
mark,, Finland, Norway, Sweden). The type of patient 
caree setting, the reason for obtaining an HIV test, and 
thee interval between the first positive test and studv 
entryy were evaluated as methodological variables. The 
numberr of pregnancies and births before the first H IV -
positivee test were considered to be determinants for 
pregnanciess after HIV diagnosis. The number of 
partnerss over a woman's lifetime was taken into 
accountt as a marker for lifestyle. Calendar time was 
dividedd into five periods: 1985-1990, 1991-1994, 
1995-19966 and 1997-1998 to evaluate the impact of 
changess in HI V therapy on outcomes. Because the 
incidencee of pregnancy and pregnancy outcomes in the 
firstt four separate years after HI V seroconversion were 
comparable,, as was the incidence in the separate years 
fromm 4 years after seroconversion onwards, time after 
seroconversionn was divided into 0 -4 and over 4 vears. 
C D44 lymphocyte counts were not considered in the 
presentt study, because we had no information on the 
C D44 lymphocyte counts of participants before studv 
entry. . 
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Statistica ll  analyse s 
Thee incidence of pregnancies was measured using 
person-timee methods and expressed as the number of 
pregnanciess per 100 person-years. Ninety-five per cent 
confidencee intervals (95% CI) were calculated using 
Poissonn regression. Incidence was estimated over the 4 
yearss before diagnosis of HIV infection and compared 
withh the incidence in the first 4 years after HIV 
diagnosiss and thereafter. Women aged 15-45 years 
weree considered to be at risk of pregnancies. Because 
onlyy the termination date of pregnancy was known, we 
couldd not assess whether a women was pregnant at 
HIVV diagnosis or not. Women were assumed to be 
pregnantt at HIV diagnosis if they delivered within 40 
weekss or had a spontaneous or induced abortion within 
200 weeks after HIV diagnosis. Births occurring 40 
weekss or more and induced and spontaneous abortions 
occurringg 20 weeks or more after diagnosis were 
includedd as outcomes for the period after HIV diag-
nosis,, to ensure that the pregnancy indeed started after 
womenn became aware of their seropositive HIV status. 
Thee cut-off of 20 weeks for spontaneous and induced 
abortionss was used because the majority of abortions 
aree known to occur before the 20th week of preg-
nancy.. All women, except those who gave birth within 
400 weeks after HIV diagnosis, were considered to be at 
riskk from 20 weeks after the date of their first HIV -
positivee test until the end of follow-up. Women who 
deliveredd within 9 months after HIV diagnosis were 
consideredd to be at risk for a new pregnancy after 
deliveryy until the end of follow-up. 

Thee generalized estimating equation method was used 
too evaluate determinants associated with pregnancy and 
pregnancyy outcomes before and after HIV diagnosis 
[5].. Factors associated with spontaneous abortions could 
nott be evaluated due to small numbers. As the number 
off  spontaneous abortions was small, determinants for 
birthss were approximately the opposite of the determi-
nantss of induced abortions. Therefore, only determi-
nantss of induced abortions are shown. The generalized 
estimatingg equation method adjusts for intra-person 
correlationn of pregnancies one woman between time 
periodss (i.e. calendar rime combined with time since 
seroconversion).. The correlation between time periods 
wass modelled using an exchangeable covariance struc-
turee assuming an equal correlation between all time 
periodss in each woman. A Poisson distribution was 
usedd in the model to evaluate determinants of preg-
nancyy to take into account person-years of follow-up. 
AA logit link (i.e. logistic regression with correction for 
multiplee visits per woman) was used in the model that 
estimatedd determinants for abortion. Covariates signifi-
cantlyy associated with pregnancy or induced abortion 
afterr adjustment for age at the beginning of each time 
periodd were selected for multivariate analyses. We 
controlledd for age at the beginning of each time period, 
becausee the incidence of pregnancies is known to be 

stronglyy age-dependent. No adjustment for parity was 
made,, because after adjustment for age, the effect of 
parityy on pregnancies after HIV diagnosis remained no 
longerr significant. A stepwise backward procedure was 
usedd to build the 'final' multivariate model. Interactions 
betweenn covariates included in the multivariate models 
weree checked, and all non-significant covariates were 
evaluatedd in the final model to check possible con-
founding.. Associations are expressed as relative risks 
(RR)) for pregnancies and as odds ratios (OR) for 
inducedd abortions with 95% CI. 

Result s s 

Tablee 1 shows the characteristics of the 449 women 
includedd in the analyses after HIV diagnosis. For 71% 
off  the women, the most likely mode of HIV transmis-
sionn was through heterosexual intercourse. Half of the 
womenn lived in southern Europe, and 31% were single 
att the time they entered the study. Eleven per cent 
weree bom outside Europe, mainly in Africa. The 
mediann age at HIV diagnosis was 26 yean. Fifty-five 
perr cent of the women had had one or more 
pregnanciess and 35% had given birth before their HIV 
diagnosis. . 

Tablee 1 . Characteristics of 449 women at risk of pregnancy after HIV 
diagnosiss registered in the European women study. 

Settingg of centre 
Hospitall - gynaecological unit 
Hospitall - infectious disease unit 
Non-hospital l 

Transmissionn category 
Injectingg drug use 
Heterosexuall intercourse 
Bloodd transfusion/other3 

Geographicall regionh 

South h 
Central l 
North h 

Continentt of birth 
Europe e 
Non-Europe e 

Maritall status at entry' 
Single e 
Divorced/widowed d 
Married/cohabiting g 

Agee at first HIV-positive test (years)d 

Pregnantt before first HIV-positive test 
No o 
Yes s 

N N 

114 4 
262 2 

73 3 

106 6 
317 7 

26 6 

231 1 
130 0 
88 8 

401 1 
48 8 

137 7 
92 2 

219 9 
26 6 

203 3 
246 6 

% % 

26 6 
58 8 
16 6 

23 3 
71 1 

6 6 

51 1 
29 9 
20 0 

89 9 
11 1 

31 1 
20 0 
49 9 

22-31 1 

45 5 
55 5 

'Otherr (n = 8): accident with needles (n = 31, unknown risk (n = 5). 
''South:: Greece, Italy, Portugal, Spain; Central: Belgium, France, the 
Netherlands,, Switzerland; North: Denmark, Finland, Norway, Swe-
den. . 
11 Information missing for one woman. 
dMediann and interquartile range. 
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Pregnancyy at HIV diagnosis 
Inn total, 48 women were assumed to be pregnant at the 
timee of their first HIV-positive test (i.e. had a delivery 
withinn 40 weeks or a spontaneous or induced abortion 
withinn 20 weeks after HIV diagnosis). Of these 
women,, 31 (65%) continued their pregnancy and 
delivered,, 12 (25%) decided to abort the foetus, and 
fivefive women (10%) had a spontaneous abortion. 

Incidencee of pregnancy before and after HIV 
diagnosis s 
Fig.. 1(a) shows the incidence of pregnancies in the 
periodss before and after HIV diagnosis. Incidences 
weree adjusted for age and are shown for women 26 
yearss old (median) at the time of their HIV diagnosis. 
Thee age-adjusted incidence of pregnancies before HIV 
diagnosiss was 8.6 (95% CI 7.2-10.1) per 100 person-
years,, and decreased to 8.2 (95% CI 6.9-9.7) in the 
firstfirst 4 years after, and to 6.0 (95% CI 4.3-8.1) after 
moree than 4 years from the HIV diagnosis ( P= 0.14). 
Inn the 4 years before HIV diagnosis, 115 (25%) of the 
4633 women at risk reported a total of 179 pregnancies: 
799 (44%) births, 75 (42%) induced abortions, and 25 
(14%)) spontaneous abortions. This distribution, as well 
ass the incidence of pregnancies, was comparable with 
figuress estimated using the total follow-up time before 
HIVV diagnosis. After HIV diagnosis, 117 (26%) of the 
4499 women at risk reported a total of 174 pregnancies. 
Inn the first 4 years after HIV diagnosis, 37% of aU 
pregnanciess ended in birth, 55% ended in an induced 
abortion,, and 8% ended in a spontaneous abortion. 
Moree than 4 years after HIV diagnosis, these percen-
tagess were 39, 45 and 16%, respectively (Fig. lb). 

Temporall trends in the incidence of pregnancies 
afterr HIV diagnosis 
Noo significant trend in the age-adjusted incidence of 
pregnanciess after HIV diagnosis was found over calen-
darr time (Fig. 2a). After adjustment for the duration of 
HIVV infection, results were similar. After 1995 com-
paredd with earlier yean, the proportion of induced 
abortionss decreased ( P= 0.01), whereas the proportion 
off  births increased ( P= 0.009) significantly in women 
whoo became pregnant after HIV diagnosis (Fig. 2b). 
However,, these proportions remained unchanged in 
1997-19988 after the introduction of HAART com-
paredd with the period 1993-1996. 

Determinantss of pregnancies before and after 
HIVV diagnosis 
Youngerr women and women born outside Europe had 
aa higher risk of becoming pregnant before HIV diag-
nosis,, and the incidence of pregnancies significantly 
increasedd over calendar time (Table 2). Different factors 
weree associated with pregnancy after HIV diagnosis 
thann with pregnancy before HIV diagnosis, although 
agee was a constant. Women living in central and 
northernn Europe had an approximately twofold higher 
riskk of becoming pregnant compared with women 
residingg in southern Europe. After adjustment for the 
reasonn for obtaining the first HIV test, the results 
remainedd unchanged. Women married or previously 
marriedd or living unmarried with a heterosexual partner 
hadd a higher risk of becoming pregnant after HIV 
diagnosiss compared with women who were single at 
studyy entry. The incidence of pregnancies significantly 

100% % 

o>> 80% 

SS 60% 

22 40% 

S'' 20% 

Pregnancies s 
Yearss before/after HIV diagnosis Yearss before/after HIV diagnosis 

Fig.. 1. (a) The incidence of pregnancies before and after HIV diagnosis in European HIV-infected women with a known interval 
off seroconversion adjusted for age (per 100 persons-years). Years before/after HIV diagnosis:  - 4 - 0 ;  0-4; G > 4. (b) The 
percentagee of births, induced abortions and spontaneous abortions of the total number of pregnancies before and after HIV 
diagnosiss in European HIV-infected women with a known interval of seroconversion. Years before/after HIV diagnosis:  births; 

 induced abortions;  spontaneous abortions. 
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aa 100% 

55 80% 

<91 1 91-944 95-96 97-

Calendarr time 

Fig.. 2. (a) The incidence of pregnancies after HIV diagnosis by calendar t ime in European HIV-infected women with a known 

intervall of seroconversion adjusted for age (per 100 persons-years). • < 9 1 ; • 9 1 - 9 4 ; D 9 5 - 9 6 ; • 9 7 - 9 8 . (b) The percentage 

off births, induced abortions and spontaneous abortions of the total number of pregnancies after HIV diagnosis by calendar time 

inn European HIV-infected women w i th a known interval of seroconversion. • Births; • abortions; D miscarriages. 

Tablee 2. Determinants of pregnancies before and after HIV diagnosis in women registered in 
thee European women study. 

Agee (per 10 years) 
Continentt of birth 

Europe e 
Non-Europe e 

Calendarr timeb 

<< 91 
91-94 4 
> 9 4 4 

Maritall status at entry 
Single e 
Widowed/divorced d 
Married/cohabiting g 

Geographicall region 
South h 
Central l 
North h 

Timee since seroconversion 
0-4 4 
>> 4 

Beforee HIV 

RR R 

0.70 0 

1.00 0 
1.45 5 

1.00 0 
1.41 1 
1.97 7 

diagnosis s 

95%% CI" 

0.55--

1.02--

1.04--
1.07--

-0.88 8 

-2.07 7 

-1.92 2 
-3.63 3 

After r 

RR R 

0.57 7 

1.00 0 
1.86 6 
1.69 9 

1.00 0 
2.07 7 
1.80 0 

1.00 0 
0.58 8 

HIVV diagnosis 

95%% CI" 

0.41-0.80 0 

1.06-3.28 8 
1.11-2.58 8 

1.37-3.14 4 
1.15-2.83 3 

0.38-0.87 7 

•'RR,, Relative risk (adjusted for variables shown); 95% CI, 95% confidence interval. 
bBecausee the number of women who were HIV negative after 1997 was small, we combined 
thiss category with 1995-1996. 

decreasedd after 4 years from seroconversion compared 
withh the first 4 years after seroconversion. 

Determinantss of induced abortions before and 
afterr HIV diagnosis 
Ass risk factors were comparable for induced abortions 
beforee and after diagnosis, the two periods were com-
bined,, and the effect of the awareness of HIV status on 
thee incidence of induced abortions was evaluated in 

thee multivariate model. Women between 25 and 35 
yearss of age had the lowest risk of abortion. Women 
marriedd or previously married or living unmarried with 
aa heterosexual partner had an approximately three 
timess lower risk of induced abortions than did single 
women.. The number of induced abortions increased 
withh the number of partners in a woman's lifetime. 
Womenn who became pregnant after HIV diagnosis had 
aa 1.8 times higher risk of induced abortion than 
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womenn w ho were pregnant before HI V diagnosis 
(Tablee 3). 

Inn all models, neither significant interactions nor con-
foundingg factors were found. Restr ict ing the risk factor 
analysess for pregnancies to w o m en for w h om serocon-
versionn was established by serological test or to in-
formationn from fol low-up visits (i.e. prospectively 
identifiedd pregnancies only) did not notably change the 
results. . 

Discussion n 

Inn the w o m en studied, the incidence of pregnancies 
decreased,, although not significantly, after the diagnosis 
off  H I V infection independent of age. Birth rates before 
HI VV diagnosis were comparable with birth rates in the 
generall  populat ion of European women aged 15-49 
years,, but were lower than the general populat ion after 
H I VV diagnosis [6]. The number of induced abortions 
significantlyy increased among pregnant women diag-
nosedd with HI V infection, but even before HI V diag-
nosiss the rate of induced abort ion was 42%. The 
abort ionn rate among our subjects (before and after HIV 
diagnosis)) is much higher than the rate estimated 
amongg pregnant women in the general populat ion of 
Francee and the Netherlands [7,8], but was comparable 
wit hh the rate in a British cohort of HIV-infected 
w o m enn [9]. Overall, our finding of an increased 
abort ionn rate and a decreased incidence of pregnancies 
afterr HI V diagnosis were consistent with the findings 
off  other studies among HIV-infected women [10-12]. 

Off  the women who became aware dur ing pregnancy 
thatt they were HIV-posit ive, 65% decided to continue 

Tablee 3. Determinants of induced abortions before and after HIV 
diagnosiss combined in pregnant women registered in the European 
womenn study. 

zz OR 95% Cla 

Agee (years) 
15-24 4 
25-34 4 
35-44 4 

Maritall status at entry 
Single e 
Widowed/divorced d 
Married/cohabiting g 

Partnerss in lifetime 
0-5 5 
5-19 9 
>> 19 

HIVV serostatus 
Negative e 
Positive e 

1.00 0 
0.50 0 
0.90 0 

1.00 0 
0.38 8 
0.33 3 

1.00 0 
1.67 7 
2.75 5 

1.00 0 
1.80 0 

aOR,, odds ratio (adjusted for variables shown); 95% CI, 95% 
confidencee interval. 

theirr pregnancy. This percentage was higher than 
amongg women for w h om pregnancy ended before 
HI VV diagnosis or women who became pregnant after 
thee awareness of HI V diagnosis, but is comparable with 
aa study among HIV-infected women in the United 
Kingdomm [11]. This higher percentage could be ex-
plainedd by the fact that it was based on a single 
pregnancyy per woman, whereas with the periods before 
andd after HIV diagnosis, multiple pregnancies per 
womann were taken into account. 

AA younger age at the first positive HIV test was 
stronglyy associated with the total number of pregnan-
ciess after the HIV diagnosis, a finding consistent with 
otherr studies among HIV-infected women [10,13,14]. 
Pregnancyy rates in such women have not increased 
overr time, but the percentage of those who decide to 
continuee their pregnancy has increased significantly 
sincee 1995. This increase may reflect the prescription 
sincee 1994 of antiviral therapy, which has been shown 
too reduce mother- to-chi ld HIV transmission. Hankins 
ctct al. [15] showed similar results and found that induced 
abortionss decreased after 1994, although the pregnancy-
incidencee did not increase after the introduction of 
antivirall  therapy. O ur study showed no increase of 
pregnancyy after H A A R T became widely available in 
1996,, but more fol low-up is required to evaluate the 
effectt of H A A R T on reproductive decision-making. 
However,, the important task of physicians remains to 
speakk with their patients about family planning. 

Geographicall  differences in pregnancy rates among our 
subjectss were comparable to the fertilit y rates published 
byy the World Health Organization [6], with rates in 
southernn Europe being lower than in central and 
northernn Europe. The decision to become pregnant, 
bothh before and after H I V diagnosis, seems to be 
relatedd to social and cultural attitudes. W o m en living 
withh a sexual partner, whether married or unmarried, 
weree more likely to become pregnant after HIV diag-
nosiss than women wi thout such a partner. Regardless 
off  such factors, the incidence of pregnancies decreased 
steeplyy 4 years after seroconversion, which underscores 
earlierr findings that women become less sexually active 
withh ongoing time after infection [4]. Restricting the 
analysess to prospectively identified pregnancies 
(nn = 45) showed that women with a C D4 cell count 
equall  to or below 200 cells/ml had a significantly lower 
riskrisk of pregnancy compared with women with a CD4 
celll  count at pregnancy of more than 200 cells/ml. 
Afterr adjustment for the C D4 cell count, time since 
seroconversionn was no longer significantly related to 
thee incidence of pregnancies ( RR 0.89, 95% CI 0 . 4 5-
1.78)) (data not shown). To our knowledge, our study 
iss the first that clearly describes the relationship be-
tweenn time since infection and the incidence of preg-
nancy.. In contrast to other studies [10,12,16), we did 
nott find that the incidence differed among transmission 
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categories.. O ur results on spontaneous abortion rates 
aree in line with a prospective follow-up study among 
Americann injecting drug users [17], but are in conflict 
wit hh a retrospective study among Italian women, 
whichh found a 67% increase in the risk of spontaneous 
abortionss among HIV-infected women compared with 
HIV-uninfectedd women [18]. However, factors related 
too becoming HI V positive could also be related to 
spontaneouss abortion, and as the Italian study had a 
retrospectivee design, recall bias was likely to occur. 
Thee incidence of spontaneous abortions before HIV 
diagnosiss may also be underestimated in our study 
becausee it was retrospectively collected. 

Pregnantt HIV-posit ive women were more likely to 
havee induced abortions than pregnant HIV-negative 
women.. W o m en between 25 and 35 years of age had 
thee lowest risk for induced abortion, in line with the 
factt that this age category of the general population had 
thee highest birth rate. Induced abortions were more 
commonn among single women and in women with 
multiplee partners. These findings and the high percent-
agee of induced abortions among our subjects, both 
beforee and after HIV diagnosis, suggests that many of 
theirr pregnancies were unplanned. Furthermore, it 
appearss that some of these women use an induced 
abortionn as a contraceptive method. Unprotected sex-
uall  contacts were common among them, and were 
reflectedd by the high prevalence and incidence of 
sexuallyy transmitted infections (STI) [4]. T he high 
abortionn rate as well as the high prevalence and 
incidencee of STI suggest that these women are a special 
groupp who remained engaged in unsafe sexual practices 
despitee all prevention measures. Therefore, the encour-
agementt of condom use is required to prevent un-
plannedd pregnancies and STI transmission including 
HI VV to a possibly uninfected partner. Furthermore, 
duringg regular clinical examinations, and professional 
andd family planning counselling, physicians should help 
thesee women to make a carefully thought-out decision 
concerningg a pregnancy. 

Severall  limitations should be noted. Because only the 
terminationn date of pregnancy was known, it was 
difficul tt to assess whether a woman was pregnant at 
HI VV diagnosis or not. Therefore, births from 40 weeks, 
inducedd abortions and spontaneous abortions from 20 
weekss after HIV diagnosis were taken into account to 
avoidd misclassification. A substantial number of preg-
nanciess occurred after the first HIV-posit ive test but 
beforee entry into the study, and were thus retrospec-
tivelyy determined. However, the risk factor analyses 
basedd on pregnancies during follow-up only gave 
comparablee results. A woman acted as her own control, 
becausee we compared the incidence of pregnancies 
beforee and after the knowledge of HI V infection rather 
thann comparing cases (HIV-infected women) with 
controlss (HIV-uninfected women). The method was 

judgedd appropriate, because the birth rates of our 
subjectss before HI V diagnosis were comparable with 
thosee of the general population of European w o m en at 
reproductivee ages. Unfortunately, we could not investi-
gatee the impact of HIV infection on fertilit y because 
wee did not ask subjects about their desire for preg-
nancy.. O ne other limitation of our study was that we 
usedd the duration of infection as the only measure of 
diseasee progression, because C D4 cell counts were not 
routinelyy determined before study entry. Restricting 
thee analysis to prospective fol low-up t ime, for which 
informationn on C D4 cell counts was available, showed 
resultss in the same direction. The incidence of preg-
nanciess decreased with a decreasing C D4 cell count 
(dataa not shown). 

Conclusion n 

Thee incidence of pregnancies decreased with HIV 
diseasee progression, independent of age. Pregnancies 
afterr HIV diagnosis were independently associated with 
maritall  status and geographical region. The number of 
inducedd abortions among the pregnant w o m en we 
studiedd was high before HIV diagnosis and even higher 
afterr HIV diagnosis. Single women and women with 
multiplee partners were at an especially increased risk of 
abortion.. No evidence was found for an increased risk 
off  spontaneous abortions after HIV infection. 
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