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If you text them, they will come: using the HIV infant
tracking system to improve early infant diagnosis

quality and retention in Kenya
Sarah Finocchario-Kesslera,b, Brad J. Gautneyb, Samoel Khamadib,c,

Vincent Okothb,c, Kathy Goggind, Jennifer K. Spinlere,f,g,

Anne Mwangih, Davies Kimangah, Kristine F. Clarki,

Helen D. Olungaeb,c, Geoffrey A. Preidisg,j, HITSystem Team

Objective: The objective of this study is to evaluate the impact of the HIV Infant
Tracking System (HITSystem) for quality improvement of early infant diagnosis (EID) of
HIV services.

Design and Setting: This observational pilot study compared 12 months of historical
preintervention EID outcomes at one urban and one peri-urban government hospital in
Kenya to 12 months of intervention data to assess retention and time throughout the EID
cascade of care.

Participants: Mother–infant pairs enrolled in EID at participating hospitals before
(n¼320) and during (n¼523) the HITSystem pilot were eligible to participate.

Intervention: The HITSystem utilizes Internet-based coordination of the multistep PCR
cycle, automated alerts to trigger prompt action from providers and laboratory tech-
nicians, and text messaging to notify mothers when results are ready or additional action
is needed.

Main outcome measures: The main outcome measures were retention throughout EID
services, meeting time-sensitive targets and improving results turn-around time, and
increasing early antiretroviral therapy (ART) initiation among HIV-infected infants.

Results: The HITSystem was associated with an increase in the proportion of HIV-
exposed infants retained in EID care at 9 months postnatal (45.1–93.0% urban; 43.2–
94.1% peri-urban), a decrease in turn-around times between sample collection, PCR
results and notification of mothers in both settings, and a significant increase in the
proportion of HIV-infected infants started on antiretroviral therapy at each hospital(14
vs. 100% urban; 64 vs. 100% peri-urban).

Conclusion: The HITSystem maximizes the use of easily accessible technology to
improve the quality and efficiency of EID services in resource-limited settings.
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Introduction

Without early diagnosis of HIVand antiretroviral therapy
(ART), over half of HIV-infected infants will die by
2 years of age [1,2]. Initiation of ART before 12 weeks
of age reduces mortality among HIV-infected infants by
76% [3,4]. In 2008, the WHO recognized the significant
public health impact of early infant diagnosis (EID) and
treatment of HIV and issued guidelines advising practi-
tioners to treat all HIV-infected infants under the age of
2 years immediately rather than waiting for immunologic
or clinical criteria [5]. Inefficient EID systems fail to
identify, retain and rapidly start HIV-infected infants on
ART. This combined with poor uptake and social barriers
contribute to low (<30%) treatment initiation among
HIV-infected children globally [6,7].

In 2006, the Kenyan government’s National AIDS and
Sexually Transmitted Infections Control Programme
(NASCOP) established National Pediatric EID Guidelines
[8] that specify key time-sensitive strategies to diagnose and
manage HIV infection among HIV-exposed infants. In
comparison to point-of-care antibody tests that only reflect
the mother’s serological status, diagnosing infants requires
more costly and complex molecular testing (HIV DNA
PCR) that is typically conducted offsite at central
laboratories. The Kenya Medical Research Institute
(KEMRI) partnered with PEPFAR and others to develop
the necessary infrastructure to provide HIV DNA PCR
testing for maternally exposed infants. In 2008, Kenyan
national policy was amended to include rapid initiation of
ART for all children less than 2 years of age confirmed
HIV-positive with PCR testing [9].

In 2010, the Kenyan EID system covered approximately
64% of health facilities nationally [10], however; these
services are hampered by significant structural and
operational barriers that contribute to late and sporadic
testing of HIV-exposed infants [6,11,12]. For example,
data collected between 2006 and 2008 from a district
hospital in Kenya indicated late age at EID enrolment
(68% after 2 months of age) and only 67% of those initially
enrolled (156/213) ever had a dried blood spot (DBS)
sample drawn for PCR testing [13]. Furthermore, greater
than 30% of test results neither reach the intended health
facility nor result in mother notification [9], leading to
only 31% of Kenya’s 171 000 HIV-infected children
receiving life-saving ART in 2012 [9,14]. EID data are
maintained in multiple paper sources (e.g. registers, infant
files) without a mechanism to track and prompt follow-up
care or actively engage mothers in this process [6,12].
Consequently, prospective follow-up of infants is
burdensome, and retention of HIV-exposed infants in
care up to 18 months is low (15–35%) [6,13]. The
absence of a systematic process for communication and
accountability between providers, laboratories and
mothers threatens retention at each point in the EID
cascade of care (Fig. 1).

In this study, we assessed whether the HIV Infant
Tracking System (HITSystem), an innovative online
system utilizing algorithm-based computer alerts for EID
and laboratory staff, and text messaging alerts to mothers,
improves quality and efficiency of EID services in two
Kenyan hospitals. The nongovernmental organization
(NGO) Global Health Innovations (GHI) developed the
HITSystem in 2010, in collaboration with the KEMRI
with support from the NASCOP. We sought to
determine whether the HITSystem improves retention
throughout the EID cascade of care, meets time-sensitive
targets and improves turn-around time for results, and
increases early ART initiation among HIV-infected
infants.

Materials and methods

Study setting, participants and design
The HITSystem intervention was piloted in two
government hospitals: Pumwani Maternity Hospital in
Nairobi and Kapsabet District Hospital in western Kenya.
Inclusion criteria for hospitals included provision of
prevention of mother-to-child transmission (PMTCT)
services, EID, ART and maintaining infant medical files
for all HIV-exposed infants enrolled in EID. Pumwani is
the largest urban maternity hospital in Kenya, enrolling
nearly 30 new HIV-infected mothers and their HIV-
exposed infant per month. The peri-urban District
Hospital in Kapsabet provides services to approximately
10–15 new mother–infant pairs monthly. These sites
represent a high-volume urban hospital where mobile
phone use is nearly universal and a lower-volume hospital
in a peri-urban/rural setting with moderate mobile
phone use and limited technological infrastructure.
Standard of care in both hospitals included only paper-
based record keeping in the HIV-exposed infant (HEI)
Registries and relied on mothers’ initiative to return for
test results and retesting.

We conducted an observational study with historical
controls to evaluate the 12-month pilot of the HIT-
System. As a system-level intervention, it was neither
feasible nor acceptable to randomize participation at the
individual level. This study did not require active
recruitment because all mother/guardian–infant pairs
presenting for EID care were eligible to utilize the
HITSystem. Mobile phone ownership and literacy were
not requirements for participation. Baseline character-
istics were evaluated between study participants and
historical controls. The control periods were April 2010
to March 2011 (urban) and June 2010 to May 2011
(peri-urban), and the intervention periods were April
2011 to March 2012 and June 2011 to May 2012.
Twelve-month comparison periods were chosen to
minimize seasonal variations that can affect hospital
attendance.
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HITSystem intervention
The HITSystem was designed to overcome the challenges
of providing quality EID services in low-resource settings.
This Internet-based program is accessible to team
members at multiple locations (e.g. hospital and
laboratory), captures and integrates clinical data on the
basis of the Kenyan EID algorithm and uses the infant’s
birth date to trigger electronic alerts when the EID
cascade of care calls for time-sensitive actions (Fig. 1).
Text messages are sent to mothers’ mobile phones when
test results are available, medical treatment is indicated or
routine retesting (9 and 18 months) is due. The system
identifies receipt of text messages and absorbs all SMS
costs. Messages do not relay sensitive information that
could compromise confidentiality, but use either the
field-tested message in Swahili, ‘Tafadhali mlete mtoto
kwenye kliniki’ (please bring baby to the clinic), or a
designated numeric code for nonliterate caretakers or
those with heightened concern of stigma (e.g. shared
mobile phone). Community health workers (CHWs)
implement patient tracking procedures for mothers who
do not respond to the text message or who do not own
mobile phones.

Infants enrolled into the HITSystem are tracked until they
are either conclusively determined to be HIV-uninfected at
18 months or 6 weeks after cessation of breast-feeding
(whichever is later), and thus discharged from EID,
determined to be HIV-infected, initiated on ART and
linked to paediatric HIV care, transferred to another health
facility or confirmed deceased. The prototype for the
HITSystem was developed, vetted with stakeholders and
systematically refined over a 2-year period to improve the
feasibility, usability and outcomes of the system.

All automated alerts are linked to numeric identifiers and
are updated daily on the HITSystem homepage for each
site (Fig. 2). Alerts are only resolved once the specified
action has been taken and recorded in the HITSystem by
the EID provider (e.g. HIV-infected infant started on
ART, or infant received 9-month retest). Kenyan and
United States-based HITSystem managers can view alerts
at each site and provide assistance and accountability for
timely responses.

Procedures
EID care providers informed HIV-infected mothers
during their first EID visit about the purpose of the
HITSystem in a language they understood. Mothers
provided verbal consent (99%) or opted to receive the
current standard of care (paper-based recording without
action alerts or communication). The primary EID
provider entered mother–infant clinical data in the
HITSystem at time of enrolment to trigger prospective
action alerts. This process requires approximately
5–10 min per patient. The research protocol was
approved by KEMRI and University of Kansas Medical
Center ethics review boards.
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Fig. 1. HITSystem targets eight time-sensitive steps in the
early infant diagnosis cascade of care. Once enrolled, the
infant’s date of birth is used to ensure that alerts for steps 1, 2,
7 and 8 occur by the designated infant age. Alerts for steps 3,
4, 5 and 6 are sent when steps have not been completed
within the specified time interval, for example if an infant
testing positive for HIV has not initiated ART within 2 weeks of
mother notification. The alarm clock on the left of each box
indicates the time-sensitive window that triggers electronic
alerts requesting subsequent action to resolve them. The tab
below each box indicates the location/responsible party for
each step of the EID cascade of care. The loop on the left
demarks the need for confirmatory PCR testing following all
reactive antibody tests conducted at 9 and 18 months. Infants
who test HIV-positive at any point in the cascade are initiated
on ART. Infants confirmed HIV-uninfected at 18 months (or
6 weeks after breastfeeding cessation) complete and exit the
HITSystem.
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We reviewed every EID patient file from the 12 months
prior to deployment of the HITSystem at the peri-urban
hospital. Due to a significantly higher volume at the urban
site,weuseda randomstartingpoint andselectedevery third
file for analysis. Infantfile numberswere arrangedbydateof
arrival in the EID registries. This retrospective record
review combined sources to maximize the completeness of
preintervention data, including infants’ medical records,
HEI Registry, KEMRI/NASCOP’s PCR testing database
and HIV treatment records. All relevant datawere reviewed
by two study team members and clinical staff.

Retention was assessed as the proportion of infants
engaged in EID care by 9 months postnatal, among those
who were age and/or serostatus-eligible to receive
interventions in the cascade of care per national EID
guidelines. HIV status was established by HIV DNA PCR
(Roche Amplicor version 1.5), which has 98% sensitivity
and 99.7% specificity at or beyond 6 weeks postnatal age
[15]. HIVantibody tests were used for infants more than 9
months of age and positive HIV antibody tests were
confirmed with a HIV DNA PCR test.

Initiation of ART was determined by clinical notes and
documentation of enrolment in the ART programme,

designated by a CCC enrolment number. Turn-around
time was assessed by comparing the number of weeks to
complete the testing and notification cycle and the
number of days between notification of a HIV-positive
test result and ART initiation. Preintervention processes
did not systematically notify mothers to return for
follow-up appointments; therefore, the date of mother
notification was estimated by using the date of the earliest
patient visit after test results were received from the
laboratory. If there was no record of a subsequent visit, we
concluded that the mother was not informed of her
infant’s results.

Statistical analyses
We calculated Q-Q plots and Shapiro–Wilk tests for each
continuous variable to assess the distribution of data.
Missing data were counted as loss to follow-up, as
reflected in the denominators presented at each
subsequent step of the EID cascade of care. Normally
distributed variables are presented as mean/standard
deviation (SD) and compared with t-tests. Continuous
variables with nonparametric distributions are presented
as median/interquartile range (IQR) and compared by
Mann–Whitney U tests. Categorical variables were
presented as proportions, using Pearson’s Chi-square
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Fig. 2. HITSystem Dashboard Alerts. This is the first screen that appears when a hospital logs into the HITSystem. The dashboard
alerts in the red box are updated in real time and notify EID providers when time-sensitive interventions are overdue. For example,
16 mothers have not yet been informed of their infants’ PCR test results. This alert is triggered if the mother has not been notified
within 2 weeks of the laboratory posting the PCR test result. Alerts for retest of infants who initially test HIV-negative are displayed
on the top right hand corner. These alerts are triggered by the infant’s age corresponding to the Kenya guidelines for retesting at 9
and 18 months.
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tests or Fisher’s exact tests to compare pre and
postintervention values. Attrition (not completing all 8
EID intervention points) is a major outcome of interest;
thus, ‘missing’ or ‘lost’ dyads were included in outcome
measures. All tests were two-sided, with alpha set to 0.05.
Data were analysed using STATA Intercooled Version 10
(StataCorp LP, College Station, Texas, USA).

Results

We enrolled 386 HIV-infected mothers and their infants in
the HITSystem pilot at the urban maternity hospital in
Nairobi, and 137 mother–infant pairs at the peri-urban
district hospital in western Kenya. Less than 1% declined
participation. These two cohorts were compared with 222
and 98 historical control dyads from the two hospitals,
respectively. Baseline characteristics of mother–infant pairs
in the control and intervention groups at both hospitals
were similar with respect to maternal age, infant sex, infant
feeding method and infant HIV infections (Table 1). At the
urban hospital, antenatal PMTCT utilization increased
between the control and intervention periods. A majority
of mothers in each setting used mobile phones.

Retention throughout the early infant diagnosis
cascade of care
To determine whether the HITSystem improved
longitudinal programme retention rates, we compared
the proportion of mother–infant pairs still enrolled at
each step of the EID cascade between control and
intervention periods. Retention in EID care at 9 months
more than doubled at both hospitals [45.1 vs. 93.0%
(urban) and 43.2 vs. 94.1% (peri-urban), both P< 0.001].
The HITSystem significantly improved retention at each
point of the EID cascade at both hospitals, including
increased provision of opportunistic infection prophylaxis
(co-trimoxazole), collection of DBS samples, return of
PCR results, notification of mothers regarding test
results, initiation of ART among infants diagnosed

HIV-infected and retesting of uninfected infants at
9 months of age (all P< 0.05; Fig. 3). The HITSystem
dramatically improved the proportion of HIV-infected
infants initiated on ART [14 vs. 100% (urban) and 64 vs.
100% (peri-urban), both P< 0.001].

Meeting time-sensitive targets and improving
turn-around time for results
Quality EID requires not only retention of patients in care
but also provision of interventions within time-sensitive
targets. The HITSystem significantly improved all time-
sensitive quality measures in one or both settings (Table 2).
Compared with the control population, infants enrolled in
the HITSystem were more likely to receive opportunistic
infection prophylaxis by 6 weeks postnatal at both hospitals
(P< 0.001). Complete turn-around time for the com-
munication cycle of test results (DBS collection to mother
notification) was significantly lower among those enrolled
in the HITSystem [median 5.0 vs. 6.3 weeks (urban) and
3.4 vs. 8.1 weeks (peri-urban), both P< 0.001].

Increasing early antiretroviral therapy initiation
among HIV-infected infants
At the urban hospital, only one of seven HIV-infected
infants in the control period was initiated on ART, com-
pared with 11 of 11 during the HITSystem intervention
(Fig. 3). ART initiation occurred 40 days after mother
notification during the control period, compared with 13
median days during the HITSystem intervention. In the
peri-urban setting, median days for initiating ART
decreased from 36 days to 1 day (P< 0.001). These data
confirm that the HITSystem is associated with significant
improvements in retention, efficiency and early initiation
of ART in the context of EID care.

Discussion

Implementation of the HITSystem was associated with
more than a two-fold increase in both EID retention and
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Table 1. Baseline characteristics.

Urban Maternity Hospital, Nairobi Peri-urban District Hospital, western Kenya

Control HITSystem Control HITSystem
April/10–March/11 April/11–March/12 P July/10–June/11 July/11–June/12 P

Maternal age, mean years (SD) 29.9 (SD¼7.7) 28.2 (SD¼5.3) 30.1 (SD¼5.6) 29.5 (SD¼5 9) 0.46
Mother received PMTCTa 192/222 (86.5) 374/386 (96.8) <0.001 59/98 (60.2) 88/137 (64 2) 0.58
Infant sex (Male) 108/216 (50.0) 193/361 (53.5) 0.45 46/96 (47 9) 60/128 (46 9) 0.87
Infant-feeding methodb

Exclusive breast feeding 133/152 (87.5) 326/386 (84.4) 0.59 65/76 (85 5) 112/128 (87 5)
Formula feeding 16/152 (10.5) 46/386 (11.9) 5/76 (6 6) 4/128 (3 1) 0.51
Mixed feeding 3/152 (1.9) 14/386 (3.6) 0.78 6/76 (7 9) 12/128 (9.4)
Positive HIV DNA PCR resultc 6/151 (3.9) 11/386 (2.9) 13/86 (15 1) 14/135 (10 4) 0.22
Mobile phone utilizationd n/a 384/386 (99.5) n/a 92/137 (67 1)

Data are n/N (%) unless otherwise stated.
aPMTCT in this case refers to any antenatal treatment regimen.
bObtained at time of enrolment in EID.
cInitial HIV DNA PCR result, average age at first test was 7.3 (control), 6.4 (intervention) weeks.
dMobile phone utilization was not assessed among historical controls.
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initiation of ART among HIV-infected infants compared
to historical controls. Furthermore, turn-around time for
PCR test results significantly improved, and the time for
ART initiation among HIV-infected infants was reduced
from 38 to 7 median days. Notably, the HITSystem
improved care in both the urban and peri-urban settings,
despite different enrolment volumes and known regional
variation in perinatal HIV transmission rates. Similarly,
the HITSystem improved communication of results and
ART initiation in the urban setting despite the challenges
of a large catchment area and transient patient population.

In short, the HITSystem’s novel integration of custo-
mized alerts (Internet and SMS-based) with dedicated
prospective tracking proved to be feasible and effective in
both settings (urban, peri-urban) and in both types of
hospitals (large maternity and district).

The HITSystem intervention successfully addresses
multiple implementation barriers for the EID cascade
of care identified in a recent systematic review by
Ciaranello et al. [6]. Specifically, historical global data
indicate that only 64–78% of PCR test results are
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Fig. 3. Retention of mother–infant pairs at each point in the early infant diagnosis cascade of care. These data illustrate changes
in the number of mother–infant pairs retained between historical controls and during the HITSystem intervention at the urban (3A)
and peri-urban (3B) hospitals. The y-axis represents percentage of mother–infant pairs retained at each sequential point along the
EID cascade of care (x-axis). Raw numbers are listed within the bar graph for each outcome, and the denominators reflect numbers
eligible for each subsequent step in the cascade. All comparisons in 3A are significant at P<0.001. The following symbols
illustrate the level of statistical significance in 3B:"P< 0.05, ""P<0.01, """P<0.001.
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returned to health facilities [16,17] (turn-around time of
1–3 months) [18], between 37 and 81% of mothers are
notified of these results [12,16], and only 26–59% of
HIV-infected infants ever initiate ART [6,16,18,19]. The
HITSystem achieved outcomes far superior to those
previously observed in the literature, with 100% of PCR
results returned to health facilities, 98% of mothers
notified of results (average turn-around time of 1.4
weeks) and 100% of HIV-infected infants initiated ART.
Importantly, the HITSystem also improved clinical
management by initiating 100% of HIV-exposed infants
on opportunistic infection prophylaxis, compared with
only 35–66% in other studies [6,20].

The HITSystem capitalizes on the now near-ubiquitous
access to mobile phones, increased availability of the
Internet and emergence of health interventions using
mobile technology in several contexts, including HIVand
malaria control to improve clinical (e.g. provider
practices, medication adherence) [21–24] and health
systems outcomes (e.g. appointment reminders and
improved turn-around time for results) [25]. In 2012,
van Velthoven et al. [21] contributed a systemic review of
the scope and effectiveness of mobile phone messaging
for HIV/AIDS care. Among the 21 HIV-related studies
that met inclusion criteria, none addressed EID. The
HITSystem addresses this gap by connecting multiple
EID stakeholders in an interactive real-time feedback
system that sends alerts for action until resolved.
Accountability for key steps in the EID cascade is thus
transferred into the hands of mothers, providers and lab
technicians while the system monitors progress to identify
and resolve persistent challenges. These innovations allow
expedited test results that inform infant-feeding decisions
[26] and postnatal ART recommendations [27] to

maximize quality of infant care, while improved retention
at 9 months permits detection of interval transmissions
that have occurred due to breastfeeding, thereby avoiding
missed opportunities to identify and treat.

To our knowledge, the HITSystem is the first to merge
Internet and SMS technologies to connect multiple
EID stakeholders and evidence dramatic improvements
in the quality of clinical services by addressing multiple
implementation barriers. As such, it represents a
technological advance beyond previous attempts that
focused on the singular goal of improving turn-around
times for PCR results (using either text messaging [28] or
one-way SMS printers [29]) or increasing enrolment [30].

Feasibility and sustainability
HITSystem implementation is feasible in remote areas, as
it requires neither a continuous supply of electricity nor
wire-based Internet access. The only requirement is that
the site is able to pick up mobile broadband, which is
accessible in nearly all Kenyan hospitals. To evaluate a
sustainable implementation strategy, only existing clinical
and laboratory staff were trained to use the HITSystem.

Careful training and early one-on-one support ensured
that existing EID and laboratory staff were able to
integrate the HITSystem into their routine clinical
workflow, reducing the perception of increased burden.
Over time, some staff reported that the HITSystem data
facilitated the required reporting for the Ministry of
Health (MOH). Although managed by existing hospital
and laboratory staff, HITSystem utilization and quality
assurance can be monitored by off-site personnel, thus
reducing costs of technical assistance and travel.
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Table 2. Time-sensitive targets and turn-around times for early infant diagnosis.

Urban Maternity Hospital Peri-urban District Hospital

Control HITSystem Control HITSystem
April/10–March/11 June/11–June/12 June/10–May/11 June/11–June/12

N¼222 N¼386 P N¼98 N¼137 P

Meeting time-sensitive targets
OI prophylaxis by 6 weeks 34/61 (55.7) 337/386 (87.3) <0.001 29/88 (32.9) 108/137 (78.8) <0.001
Median age OI started (weeks) 6.6 (6.0–7#9) 6#0 (6.0–6#0) <0.001 9.9 (6.1–13.6) 6.0 (6.0–6.0) <0.001
First DBS by 6 weeks 99/150 (66.0) 202/275 (73 4) 0.07 34/96 (35.4) 73/137 (53.3) 0.007
Median age at 1st DBS 6.5 (6.1–7.7) 6.3 (6.0–7.3) 0.03 8.1 (6.1–13.8) 6.6 (6.1–11.3) 0.38

Turn-around times
DBS sample to PCR results

(weeks)
3.4 (2.1–5.0) 3.5 (2.1–4.8) 0.32 3.6 (2.7–5#0) 2.1 (1.3–2.8) <0.001

Results to notification of
mom (weeks)a

4.0 (2.3–10.0) 1.3 (1.0–1.6) <0.001 3.7 (1.7–8.0) 1.6 (1.1–2.1) <0.001

Complete turn-around-time
(weeks)b

6.3 (4.7–13#6) 5.0 (3.7–6.1) <0.001 8.1 (4.9–12.9) 3.4 (2.8–4.7) <0.001

Notification to ART initiation
(days)c

40 13 (12–29) 36 (33–77) 1 (0–2.1) <0.001

Data presented as n/N (%), and continuous data as median (IQR), IQR¼Q1–Q3.
aDocumentation of mother notification was very limited among historical controls, thus the denominators for notification, and consequently
‘complete turn-around time’, were small [n¼44 (urban control), and n¼70 (peri-urban control)].
bIncludes time from sample collection to notification of mother with PCR test results.
cOnly one HIV-infected infant in the control group at the urban hospital was started on ART.
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Although implementation costs vary by hospital accord-
ing to the existing personnel and infrastructure, the only
fixed monthly costs include a $200 SMS and secure data
storage fee, and approximately $50 for mobile broadband
minutes for Internet connection and use. One-time start-
up costs include initial and follow-up training, a modem
and a computer, if needed. These costs make widespread
implementation of the HITSystem both feasible and
sustainable, even in low-resource settings. Furthermore,
the HITSystem reduces wasted resources by maximizing
the return on the MOH’s significant investment in
providing PCR testing by ensuring that mothers receive
test results and that indicated treatments are rapidly
initiated. As Kenya moves towards a computer-based
health information system supported by the MOH [31],
care has been taken to ensure that the HITSystem’s
software can be integrated to complement national
systems, and be adapted for other populations and health
outcomes.

Limitations
The current version of the HITSystem is limited by its
enrolment process that relies on mothers to bring their
infants for EID, thus missing HIV-exposed infants who
never present for care. Current efforts to expand the
scope of the HITSystem to enrol HIV-infected pregnant
women at their first PMTCT visit and follow them
postpartum will permit opportunities to enrol HIV-
exposed infants at birth and promote even earlier
interventions. Limitations of the observational study
design include the inability to demonstrate causality, the
potential for covariate imbalance between populations in
the historical control group, unknown or unmeasured
covariates that may have influenced the study outcomes
(i.e. improvement in service delivery over time) and
restricted generalizability of pilot findings to urban and
peri-urban government hospitals in Kenya (although
comparable results might be expected in similar settings in
other countries). Similarly, limited and inconsistent
documentation of EID outcomes in the control period
resulted in significantly smaller denominators for time-
related variables in the control populations. To our
knowledge, there were no other EID-focused interven-
tions (i.e. trainings or programmes) at the two
HITSystem pilot sites during the study period that
would have influenced EID outcomes.

Future steps
On the basis of these pilot findings, Global Health
Innovations and KEMRI are working with NASCOP to
strategize scale-up of the HITSystem in Kenya. These
data reveal areas for improvement, including strategies to
enrol infants earlier and further reduce turn-around times
by improving patient follow-up and tracing strategies. We
have begun to evaluate the impact of the HITSystem at 18
months follow-up, cost-effectiveness analyses distinguish-
ing research and programme costs, and qualitative
evaluations with mothers to better understand how to

increase confidence in the system and minimize barriers.
Similar interviews with EID and lab providers continue
to highlight system improvements prior to widespread
dissemination. If implemented with diligence, the
HITSystem has the potential to revolutionize EID and
clinical management of HIV-exposed infants globally.
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