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Perinatal HIV testing and diagnosis in Illinois
after implementation of the Perinatal
Rapid Testing Initiative
Amy E. Wong, MD; Patricia M. Garcia, MD, MPH; Yolanda Olszewski, PsyD, MPH, MSc; Anne Statton, BA;
Ann Bryant Borders, MD, MSc, MPH; William A. Grobman, MD, MBA; Mardge H. Cohen, MD
OBJECTIVE: The objective of the study was to assess whether imple-
mentation of a statewide initiative was associated with changes in peri-
natal human immunodeficiency virus (HIV) testing practices.

STUDY DESIGN: This was an observational cohort study of all
1,141,799 women who delivered in Illinois birthing hospitals over a 7
year period after the introduction of the Perinatal Rapid Testing Imple-
mentation in Illinois (PRTII) initiative. Changes in the frequencies of HIV
status documentation, rapid test utilization, and newborns discharged
with unknown HIV status were assessed.

RESULTS: The comparison of annual data from 2005 to 2011 demon-
Initiative. Am J Obstet Gynecol 2012;207:401.e1-6.
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(11.7% vs 4.3%, P � .001), a 98% decrease in women with unknown
status who did not receive rapid testing (29.6% vs 0.5%, P � .001),
and a greater than 99% decrease in newborns with undocumented sta-
tus at discharge (2.74% vs 0.01%, P � .001).

CONCLUSION: This statewide initiative resulted in a significant and sus-
tained increase in the frequency of maternal-baby pairs who were dis-
charged from the hospital with documented HIV status.
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rapid testing
strated a 63% decrease in women with undocumented HIV status
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The risk of perinatal transmission
of human immunodeficiency virus

(HIV) among women who are infected
with HIV and who receive no prophylactic
interventions ranges from 15% to 40% but
can be decreased to 1–2% with the use of
widely available interventions in well-re-
sourced settings.1-4 Even in women not
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006 the Centers for Disease Control and
revention began to recommend univer-
al screening in pregnant women unless
hey decline (ie, opt-out screening).6

Nevertheless, and as recently as 2008, 4%
of HIV-infected pregnant women were
not known to be positive at the time of
delivery.7

In August 2003, Illinois passed the
Perinatal HIV Prevention Act (Public
Law 95-702). This act mandated the fol-
lowing: (1) counseling about and screen-
ing for HIV in all pregnant women as
early in prenatal care as possible, (2) doc-
umentation of HIV test results in prena-
tal, labor and delivery and newborn
medical records, and (3) offering rapid
HIV testing to pregnant women present-
ing in labor without documented HIV
status. No increase in hospital reim-
bursement accompanied this legislation
and providers are not penalized for non-
compliance with the law. Six months af-
ter the act was passed, only 72% of
women who presented to Illinois birth-
ing hospitals had their HIV status docu-
mented, and only 38% of hospitals re-
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labor and delivery for women with an
undocumented status.8

In 2004, the Illinois Department of
Public Health funded the Perinatal
Rapid Testing Implementation in Illi-
nois (PRTII) initiative to operationalize
the policy changes stipulated in the law
and achieve complete and effective im-
plementation of rapid testing. This ini-
tiative was modeled on the experience of
the Mother-Infant Rapid Intervention at
Delivery (MIRIAD) study, a multicenter
study that offered voluntary rapid HIV
testing on labor and delivery units.9

First, we conducted a statewide needs as-
sessment surveying hospitals, conduct-
ing focus groups, and piloting imple-
mentation strategies to identify potential
barriers to compliance. Second, 4 re-
gional networks, each with a designated
coordinator, were created to facilitate re-
gional- and hospital-specific training
that included the development of an im-
plementation tool kit consisting of a
manual, counseling flip chart, and tem-
plates of policies and consent forms.
Third, a 24 hour a day, 7 day a week Illi-
nois Perinatal Hotline was created to
provide immediate assistance to hospi-
tals caring for a woman with a positive
rapid test by offering clinical manage-
ment consultation, referral services, and
case management services. The final
component of the PRTII initiative in-
volved ongoing surveillance and track-
ing of outcomes in a database linked to
the Illinois Department of Public Health.
The PRTII initiative started in 2004, and
all Illinois birthing hospitals had imple-
mented the protocol by September 2005.

The Perinatal HIV Prevention Act was
revised in June 2006 to require testing
of all neonates born to HIV-undocu-
mented mothers within the first 12 hours
postnatally. Fourteen other states have
similarly passed legislation that requires
HIV testing in pregnancy, 6 of which also
mandate newborn testing if maternal
status is undocumented.10 There are 2
eports that associate the initiation of a
tate mandate with lower mother-to-
hild HIV transmission rates.11,12 How-
ver, the quantitative changes in testing
ractices that led to this decrease were
ot fully described. Thus, there remains
ittle information about the impact

401.e2 American Journal of Obstetrics & Gynecolo
f state-initiated policies on clinical
ractice.
To understand whether the Illinois

egislative mandates were associated
ith a change in clinical practice, this

tudy was performed to investigate
hanges in perinatal HIV testing and in
IV status documentation among preg-
ant women in Illinois after the imple-
entation of PRTII. We hypothesized

hat, after implementation, there would
e progressive increases in both routine
nd rapid maternal testing for HIV and a
ecrease in the number of newborns
ested after delivery. The sustainability of
he intervention was also assessed.

MATERIALS AND METHODS
The Illinois Perinatal HIV Prevention
Act mandates that state birthing hospi-
tals report monthly on the number of
women who present with known HIV
status, the number of pregnant women
and newborn infants who undergo rapid
HIV testing, and the number of prelim-
inary and confirmatory positive test re-
sults. PRTII staff provided training to all
132 birthing hospitals in the state to col-
lect and submit these data to the perina-
tal HIV database maintained by PRTII
staff and supported by the Illinois De-
partment of Public Health. The brand
of rapid HIV test varied by birthing
hospital.

A retrospective, population-based
study was performed to analyze data
submitted to this statewide database
from January 2005 to December 2011.
Data were collected from birthing hospi-
tals (Figure 1) regarding the total num-
ber of women who delivered (Figure 1,
box a) and the number who presented
with documented (Figure 1, box b) and
undocumented (Figure 1, box c) HIV
status. A woman was considered to have
undocumented status if she had not been
tested in the current pregnancy or if
her test result could not be confirmed
by available prenatal records. Among
women who had undocumented HIV
status, the number who received rapid
testing prior to delivery (Figure 1, box d)
or immediately postpartum (Figure 1,
box e) was ascertained (excluding wo-

men diagnosed with a fetal demise), as

gy NOVEMBER 2012
was the number of newborns who re-
ceived rapid testing because maternal
rapid testing was not performed (Figure
1, box f).

The number of newborns eligible for
rapid testing included multiple gesta-
tions and those who were transported to
the hospital after delivery but did not
have documented maternal HIV status.
Pregnant women with undocumented
status at delivery who did not have rapid
testing were categorized as declined (Fig-
ure 1, box g) if they were offered testing
but refused or as missed (Figure 1, box h)
if they were not offered the rapid testing
prior to delivery (whether because of a
clinical oversight or because their dura-
tion in the labor and delivery suite be-
cause of a precipitous delivery was too
short to allow the rapid test). Women
were identified as HIV positive if the
confirmatory Western blot test also was
positive. Finally, the number of new-
borns discharged from the hospital with
an undocumented status was also deter-
mined (Figure 1, box i).

All data were stratified by quarter of
each calendar year. Trends in frequency
across years were assessed using �2 for
trend, whereas comparisons of propor-
tions were done with �2 analysis. Relative
isks and 95% confidence intervals were
alculated as appropriate. A value of P �
05 was used to define statistical signifi-
ance, and all tests were 2 tailed. All anal-
ses were performed with Minitab 13
Minitab, Inc, State College, PA) and
piInfo 7 (Centers for Disease Control
nd Prevention, Atlanta, GA). Prior to
nitiation, this study was approved by the

orthwestern University Institutional
eview Board.

RESULTS
During the 7 year study period,
1,141,799 women delivered in the 132
birthing hospitals in Illinois. The Table
presents data for these women, stratified
by year, with regard to the testing they
received and their HIV serostatus. Of
these women, 72,344 (6.3%) presented
to a hospital with undocumented HIV
status. This frequency was highest during
the first year of the study period and de-

clined 63% over the study period (11.7%
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in 2005 to 4.3% in 2011, P � .001). The
roportion of women with unknown
tatus who did not receive rapid testing
lso significantly declined from 29.6% to
.5% (P � .001), a 98% reduction. This
ecline was due to decreases in both the
roportion of women who declined test-

ng (27.0% to 0.3%, P � .001) and the
roportion of women in whom rapid
esting was missed (2.7% to 0.2%, P �
001).

After accounting for the number of
omen with unknown HIV serostatus
ho declined or missed testing, multiple

FIGURE 1
Algorithm of perinatal HIV testing i

HIV, human immunodeficiency virus.

Wong. Illinois perinatal HIV testing. Am J Obstet Gynecol 20
estations, newborns who were trans- o
orted, and women who had experi-
nced a fetal demise, there were 6415
ewborns whose mothers had undocu-
ented serostatus. The rate of rapid test-

ng of these newborns who were eligible
or rapid testing increased over the study
eriod from 5.9% to 67% (P � .001).
Cumulatively, 65,863 women or new-

orns who were eligible (91%) under-
ent rapid testing, a rate that signifi-

antly increased from 71.6% to 99.8%
ver the study period (P � .001). Of the
apid tests performed, 65,099 (98.7%)
ccurred prior to delivery. The number

rmation submitted by Illinois birthin
f newborns discharged from the hospi- t

NOVEMBER 2012 Americ
al after delivery without documented
IV status decreased by 99%, from 3886

2.74%) in 2005 to 8 (0.01%) in 2011
P � .001).

Figure 2 illustrates the quarterly
hanges in the documentation of HIV
tatus upon presentation to labor and
elivery and rapid testing utilization.
ore than 99% of the total decline in

ndocumented status at the time of dis-
harge occurred over the first 2 years of
he study period. Both a decrease in the
umber of women with undocumented
tatus (76% decline) and an increase in

ospitals
nfo g h

12.
he use of rapid testing (99% increase)

an Journal of Obstetrics & Gynecology 401.e3
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accounted for this improvement. Patient
acceptance of rapid testing changed dra-
matically and contributed to the overall
increase in maternal rapid testing during
these 2 years (99% decrease in women
who declined rapid HIV testing). In ad-
dition, fewer undocumented women
were missed prior to delivery (83% de-
crease). Of note, a large majority of the in-
crease in newborns who were undergoing
rapid testing occurred after the passage of
the 2006 amendment. The proportion of
eligible newborns undergoing rapid test-
ing increased from 3.3% before the
amendment to 85.5% by 6 months after
the passage of the amendment.

With regard to serostatus results, 949
of the 1,069,455 women who presented
with known HIV status were positive,
yielding a seropositive rate of 0.09%.
One hundred forty-two of the 65,863
women who presented with undocu-
mented HIV status and then underwent
rapid testing had a positive result, of
which 104 (73%) were confirmed by

TABLE
Documentation of HIV status and u

Variable 2005 2006

Total deliveries 141,773 175,
...................................................................................................................

Undocumented HIV status at
presentation, n (%)b

16,575 (11.7) 12,

...................................................................................................................

Rapid testing not performed,
n (%)b,c

4909 (29.6) 1

..........................................................................................................

Declined, n (%)b,c 4470 (27.0) 1
..........................................................................................................

Missed, n (%)b,c 439 (2.6)
...................................................................................................................

Rapid testing performed,
n (%)b,c

11,867 (71.6) 11,

..........................................................................................................

Maternal, before deliveryb 11,625 10,
..........................................................................................................

Maternal, after delivery 0
..........................................................................................................

Neonatalb 242
...................................................................................................................

Preliminary positive rapid test,
n (%)c

31 (0.19)

...................................................................................................................

Confirmed positive rapid test,
n (%)c

23 (0.14)

...................................................................................................................

Documented HIV positive at
presentation, n (%)d

131 (0.10)

...................................................................................................................

Neonatal unknown HIV status
at discharge, n (%)b

3886 (2.74) 1

...................................................................................................................

HIV, human immunodeficiency virus.
a Numbers may not add up to the total because of fetal demise

�2 test for trend; c Percentages reflect proportion of patients
presented with documented HIV status.

Wong. Illinois perinatal HIV testing. Am J Obstet Gyneco
Western blot. This seropositive rate of

401.e4 American Journal of Obstetrics & Gynecolo
0.16% was significantly higher than the
0.09% frequency found in the women
who had documented status at hospital
admission (relative risk, 1.78; 95% con-
fidence interval, 1.45–2.19; P � .001).

hus, of the 1053 women with known
IV seropositive status, 10% were iden-

ified by testing upon admission for
elivery.

COMMENT
The implementation of a statewide ini-
tiative in Illinois to maximize opportu-
nities to identify HIV positive pregnant
women and reduce perinatal HIV trans-
mission was highly successful and sus-
tained. Within 7 years, HIV testing dur-
ing the prenatal period and rapid HIV
testing of women and neonates during
their delivery hospitalization increased
to such a degree that almost 100% of
newborns left the hospital with a known
HIV status.

Women may present to labor and de-
livery without documented HIV serosta-

zation of HIV rapid testing in the per

2007 2008 2009

175,160 171,473 160,050
.........................................................................................................................

(7.4) 10,672 (6.1) 9502 (5.5) 8557 (5.4

.........................................................................................................................

(15.0) 179 (1.7) 105 (1.1) 93 (1.1

.........................................................................................................................

(14.3) 110 (1.0) 65 (0.7) 61 (0.7
.........................................................................................................................

(0.7) 69 (0.7) 40 (0.4) 32 (0.4
.........................................................................................................................

(86.5) 10,621 (99.5) 9478 (99.8) 8532 (99.

.........................................................................................................................

10,493 9397 8464
.........................................................................................................................

22 14 10
.........................................................................................................................

106 67 58
.........................................................................................................................

(0.20) 23 (0.22) 14 (0.15) 22 (0.2

.........................................................................................................................

(0.11) 21 (0.20) 10 (0.11) 18 (0.2

.........................................................................................................................

(0.08) 140 (0.09) 132 (0.08) 157 (0.1

.........................................................................................................................

(0.99) 42 (0.02) 26 (0.02) 19 (0.0

.........................................................................................................................

ltiple gestations, or maternal and newborn transports. Data from
presented with undocumented HIV status and were thus eligible

2.
tus because they did not receive prenatal i

gy NOVEMBER 2012
care, testing was not performed during
their prenatal care (because of a lack of
offer or patient refusal), or HIV test re-
sults were not confirmed because of the
unavailability of medical records.13 By

aving a rapid HIV test with high sensi-
ivity and specificity available on labor
nd delivery units, a population of
omen with a preliminary positive test

an be identified and receive intrapar-
um treatment and other potential
hanges in obstetric care (eg, avoidance
f scalp electrodes, possible cesarean de-

ivery) to decrease the risk of perinatal
ransmission. Indeed, after the imple-

entation of this initiative, almost all
apid testing was performed prior to de-
ivery of the infant, which allows timely
ntervention to decrease the risk of peri-
atal transmission. Even when testing
as not done prior to delivery, it was al-
ost always performed in either the
other or neonate (in whom maternal

ntibodies to HIV would be present)
rior to discharge, allowing the possibil-

tal settinga

2010 2011 Total

159,483 155,355 1,141,799
..................................................................................................................

7356 (4.6) 6878 (4.3) 72,344 (6.3)

..................................................................................................................

48 (0.7) 36 (0.5) 7302 (10.1)

..................................................................................................................

32 (0.4) 19 (0.3) 6602 (9.1)
..................................................................................................................

16 (0.2) 17 (0.2) 700 (1.0)
..................................................................................................................

7341 (99.8) 6863 (99.8) 65,863 (91.0)

..................................................................................................................

7308 6842 65,099
..................................................................................................................

0 5 67
..................................................................................................................

33 16 697
..................................................................................................................

8 (0.11) 18 (0.26) 142 (0.20)

..................................................................................................................

5 (0.07) 13 (0.19) 104 (0.14)

..................................................................................................................

127 (0.08) 130 (0.09) 949 (0.64)

..................................................................................................................

14 (0.01) 8 (0.01) 5727 (0.50)

..................................................................................................................

during process of implementation is incomplete; b P � .001,
apid testing; d Percentages reflect proportion of patients who
tili ina

230
......... .........

902 )

......... .........

932 )

......... .........

845 )
......... .........

87 )
......... .........

161 7)

......... .........

970
......... .........

16
......... .........

175
......... .........

26 6)

......... .........

14 1)

......... .........

132 0)

......... .........

732 1)

......... .........

s, mu 2005
who for r
ty, in the case of seropositivity, of appro-
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priate neonatal antiretroviral therapy as
well as the needed clinical follow-up af-
ter discharge.

The consistent year-to-year improve-
ment in the frequency of prenatal testing
and rapid testing after the implementa-
tion of the initiative supports the efficacy
of the PRTII program. Prior to imple-
mentation, few hospitals (38%) had ini-
tiated any rapid testing. After regional-
and hospital-specific training was per-
formed to assist birthing centers with
compliance with the law and ensure
proper medical treatment, 100% of hos-
pitals used rapid testing. Although the
primary objective of mandated reporting
by Illinois law was to optimize treatment
and follow-up to decrease perinatal HIV
transmission, it also permitted the col-
lection of data for the surveillance of
progress and the identification of areas
for quality improvement. These data
show that the vast majority of change oc-
curred within the first 2 years after PRTII
was established, but improvements in
testing rates continued with each subse-

FIGURE 2
Testing practices after implementa

Percent of undocumented HIV status at presentat
to labor and delivery in labor without documen
reflects the proportion of women and newborns
mented maternal HIV status at presentation. Perc
of patients with undocumented HIV status who
Percent of eligible newborns tested reflects new
maternal HIV status, including multiple gestation
HIV, human immunodeficiency virus; PRTII, Perinatal Rapid Testin

Wong. Illinois perinatal HIV testing. Am J Obstet Gynecol 20
quent year, demonstrating sustainability
of the initiative and the value of contin-
ued efforts at quality improvement.

Over the time period, there was a sig-
nificant decrease in the number of
women who had undocumented status
at the time of labor, indicating not only
provider compliance in the outpatient
setting with the mandate of offering
screening for HIV during routine prena-
tal care but also patient acceptance of
that offer. By making the offer of HIV
testing routine and required, stigma as-
sociated with testing for HIV, both from
the perspective of the provider and of the
patient, may have been reduced.

Of the women who had an undocu-
mented status at presentation, signifi-
cantly fewer declined the offer of rapid
testing on labor and delivery, particu-
larly after the amendment to the man-
date in 2006. Fewer patients who were
eligible for rapid testing were missed by
labor and delivery providers, and a
greater proportion of those who had
rapid testing had that testing performed
prior to delivery, indicating improve-

n of PRTII initiative

reflects the proportion of patients who presented
HIV status. Percent of rapid testing performed
o underwent rapid testing because of undocu-
t of rapid testing declined reflects the proportion
clined predelivery or postdelivery rapid testing.
s eligible for rapid testing because of unknown
d transports.

plementation in Illinois.
ment in the systems for identification h

NOVEMBER 2012 Americ
and testing of patients that Illinois hos-
pitals put into place.6 This improvement
s a testament to the importance of hos-
ital-specific policies and protocols and
upports the concept, documented
mong hospitals in New Jersey, that reg-
latory issues and organizational re-
uirements are among the greatest bar-
iers to point-of-care rapid HIV testing
n labor and delivery units.14

Nevertheless, even after the statewide
implementation, there were still some
women who missed rapid testing prior to
delivery because of lack of prenatal care
and precipitous birth. This possibility,
combined with the finding that the
transmission rate among those tested at
the time of birth or postpartum is 15.5%
compared with 1.6% for those tested
during the antenatal period,13 further
emphasizes the importance of ascertain-
ing HIV status, ideally, in the antenatal
period. Fortunately, even when HIV se-
rostatus is undocumented at admission
to labor and delivery, our data demon-
strate that rapid testing can be offered
reliably and will be almost universally ac-
cepted by women. The MIRIAD study
similarly found that rapid testing was
well accepted, with 85% of women un-
dergoing testing when offered.15

Our findings support those of Birk-
head et al,12 who assessed the change in
he frequency of perinatal HIV transmis-
ion in New York state over a 20 year
eriod during which policies and activi-
ies aimed at decreasing perinatal trans-

ission were implemented. These inves-
igators reported a significant increase in
he rate of prenatal testing after the initi-
tion of regulations that required rapid
esting on labor and delivery for women
ith undocumented HIV status. As a re-

ult, there was a decrease in the propor-
ion of women with undocumented sta-
us from 14% in 1999 to 3% in 2008. The
llinois policy aimed at altering intrapar-
um testing similarly had an upstream ef-
ect by improving antenatal testing
ractices.
Our analysis also demonstrated that

he seroprevalence of HIV in the popu-
ation of women who presented without

documented status was significantly
tio

ion
ted
wh
en
de

born
s an
g Im

12.
igher than that in the population with a
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documented status (0.16% vs 0.09%, re-
spectively). The population of women
presenting without HIV test results,
which includes women without prenatal
care, represents a population at higher
risk of being infected with HIV.11 Be-
ause of this higher seroprevalence,
apid testing has a greater positive pre-
ictive value and therefore even more
tility in this population of women.
owever, the seroprevalence in our pop-
lation was lower than the rate of 0.7%

n the MIRIAD study, and correspond-
ngly, our rapid HIV test false-positive
ate of 27% is higher than the 10% re-
orted in MIRIAD.9,15

One limitation of this study is that the
data were derived from a public health
surveillance database, which was not pri-
marily a research tool. Nevertheless,
these data underwent quality audits, and
inconsistencies were reconciled on a
monthly basis. They are similar to the vi-
tal statistics gathered by the Illinois De-
partment of Public Health.16 The only
exception is data from 2005, which rep-
resent the early implementation process
of PRTII, in which a 21% discrepancy in
the number of deliveries exists. Such
consistency overall should provide con-
fidence in the accuracy of the results.
These data are from a single state, and it
is uncertain whether the results are gen-
eralizable to all municipalities. Yet be-
cause Illinois is a large state with many
types of birthing hospitals (eg, commu-
nity and academic) in a variety of settings
(eg, urban and rural), and this study in-
cluded more than 1 million women, we
believe it is likely that such favorable re-
sults are replicable in other states.

Mandatory testing, particularly when
done rapidly in a compressed time set-
ting, is not without negative conse-
quences. In addition to the bioethical
and legal issues raised by such policies,
the use of any test will yield false-positive
results at a rate that is dependent on se-
roprevalence in the population. In the
perinatal setting, the possibility of a
false-positive rapid test means that un-
necessary treatment, as well as emotional
distress, may be caused to a patient while
confirmation with a Western blot or im-

munofluorescence assay is obtained.

401.e6 American Journal of Obstetrics & Gynecolo
However, these risks are likely out-
weighed by the potential benefit of re-
duced risk of perinatal HIV transmission
and the enhanced ability to establish
the foundation for long-term care for
women.

In summary, implementation of rapid
testing for HIV on labor and delivery was
associated with a significant improve-
ment, to almost 100%, in the proportion
of newborns who were discharged from
Illinois hospitals with a known HIV sta-
tus. A statewide program that creates a
safety net of prevention by using rapid
HIV testing can be an effective stop-gap
measure to ensure identification of all
HIV-exposed fetuses/neonates. Such a
program is not only achievable but is also
a sustainable method that substantially
reduces perinatal HIV transmission. f
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