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Abstract
Background: The “Test & Treat’ approach, also called option B+,
using combination antiretroviral treatment (cART) for prevention
of mother-to-child transmission (PMTCT) has been very effective
in controlled clinical trials in resource-limited settings. We report
on our experiences with implementing this approach at primary
healthcare settings in Katanga province, Democratic Republic of
Congo (DRC). The objective of this study was to evaluate « Test &
Treat » approach for PMTCT interventions implemented between
September 2013 and June 2015 at local health centers (LHC) in
the DRC, in order to learn on the challenges for its scale up at
national level.
Methods: We conducted a cross-sectional study. In September
2015, data related to the coverage of “Test & Treat” approach
for PMTCT interventions were collected using two techniques:
interview and analysis of routinely collected medical data. Interview
was conducted with PMTCT focal points at selected LHC using a
questionnaire developed and tested on the following: i) administrative
status of health facility, ii) number of cART prescribers, as well
as iii) availability of renal and liver function tests. The analysis of
medical records (registers, patient’s medical records) included
data of patients recorded between September 2013 and June
2015 according to PMTCT cascades. Data were analyzed using
Statav13.0 (College Station, TX). Logistic regression was used to
identify factors associated with initiation of cART on the same day
with tests for all variables having p-value less than or equal to 10%
in univariable analysis. The adjustment of the model was made by
using the Hosmer and Lemeshow test. The odds ratio adjusted and
confident interval at 5% were calculated. The significance level was
5%.
Results: Of 19,932 pregnant women who received PMTCT
services between October 2013 and April 2015 at 85 LHC, 5,381
(27%), 1,2557 (63%), 1,395 (7%), and 598 (3%) consulted during
the first, second, and third trimester of pregnancy and in labor,
respectively. In total, 569 (2.9%) and 19,633 (98.5%) were tested
positive and negative for HIV, respectively. All 569 pWLHIV received
cotrimoxazole prophylaxis (CP); 557 (97.9%) received cART; blood
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samples were collected from 373 (65.6%) for kidney and liver
function (K&L) tests, and 128 (22.5%) underwent screening for
tuberculosis co-infections.
Women in rural areas were twice as likely to receive cART on the
day of HIV diagnosis compared to those in urban areas (prevalence
risk ratio [PRR] = 2.0; 95% CI = 1.7-2.3; p < 0.001); a similar trend
was observed for those who were attended by one cART prescriber
at antenatal care compared to those attended by many prescribers
(PRR = 0.4; 95% CI = 0.1-0.5; p < 0.001). A longer time gap of K&L
results delayed cART on the day of HIV diagnosis (PRR = 0.3; 95%
CI = 0.01-0.5; p < 0.001). At 6 to 10 weeks of age, 3.7% (4/108)
infants were HIV positive. At 12 months of age; 7.5% (37/493)
infants were HIV positive, with 6.8% (22/322) in urban versus 8.8%
(15/171) in rural areas (p = 0.47).
Conclusions: The “Test & Treat” approach can be well
implemented at LHC in DRC with most pWLHIV being identified and
administered cART and CP on the same day; and < 10% instead
of < 5% as targeted by the global plan for the elimination mother to
child transmission, MTCT rates were likely to be observed by 12
months of age. However, retention in care and infant HIV diagnosis
services are challenging.
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Background
A majority of children acquire Human Immunodeficiency
Virus (HIV) infection from mothers during pregnancy, delivery, or
breastfeeding [1]. Worldwide, new infection cases of HIV among
children declined from an estimated 530,000 in 2000 to 260,000 in
2013; overall 35% decline was observed since 2000 (from 58% among
children); acquired immunodeficiency syndrome (AIDS)-related
deaths declined to 42% since the peak value observed in 2004 as a
result of national and concerted global efforts and resources invested
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in prevention of mother-to-child transmission (PMTCT) programs
[1]. Despite this progress, many pregnant women living with HIV
(pWLHIV) still do not receive antiretroviral therapy and children
continue to be infected and eventually die from AIDS. In 2014 alone,
the number of women requiring PMTCT services remained high at
1.3 million, and three out of four children living with HIV were still
not receiving HIV treatment in 21 priority countries most affected
by HIV [2].
The Global Plan for elimination of mother-to-child transmission
of HIV and keeping mothers alive (eMTCT) and keeping mothers
alive launched by the United Nations General Assembly High-Level
Meeting on AIDS in July 2011 called for the reduction of motherto-child transmission rate below 5% and universal access (100%) to
pediatric HIV treatment and care by 2015. This plan adopted the
World Health Organization (WHO) recommendation for lifelong
combined antiretroviral treatment (cART) that must be initiated
as soon as the diagnosis of HIV is made during pregnancy, and the
nevirapine prophylaxis given from birth up to 6 weeks to all HIVexposed infants [3].
The key factor to success for this virtual eMTCT is the effective
provision of cART to mothers during pregnancy and lactation period,
which is likely to get translated into undetectable plasmatic levels of
viral load [4]. To achieve this level of viral load detectability during
pregnancy, cART should be provided early during the pregnancy
[5-10]. In resource-limited settings that house most HIV infection
cases in the world, pregnant women attend health facilities usually
late during pregnancy because of cultural and socio-economic factors
[11]. For pregnant women who do not know their HIV status, late
attendance to antenatal care (ANC) also means late screening for
their status [12]. Even if pWLHIV are identified, access to cART is
still limited as these therapies are provided mainly at hospitals and/
or international community supported specialized HIV clinics or
primary healthcare clinics run by resident or visiting HIV-trained
physicians [4].
Local health centers (LHC), where only nurses provide healthcare,
are usually not considered for the provision of cART except for HIV
testing and, sometimes, follow-ups of people living with HIV (PLHIV)
whose condition has been stabilized using cART [11]. However, these
facilities offer healthcare services including ANC to majority of lowincome class women, who have the highest fertility rates [12,13].
The Democratic Republic of Congo (DRC) is the second largest
country in Africa located in sub-Saharan region. The provision of
health services is done through Health Zones (HZ), the Congolese
equivalent of health district. HZ has a referral general hospital and
is divided into 10-20 Health Areas (HA) depending on the size. Each
HA has a LHC that offers health services to the community, including
ANC services.
In 2013, DRC had HIV prevalence rates of 1.1% among adults
(age; 15-49 years) and 3% among pregnant women [1]. The country
PMTCT program was introduced in 1999 and mainly implemented
with support of international organizations, including United Nations
Children Funds (UNICEF); The United States President’s Emergency
Plan for AIDS Relief (PEPFAR); and Global Fund for malaria,
tuberculosis (TB), and HIV. Because of low HIV prevalence rates in
some geographic areas, HIV services were provided only in limited
LHCs in each HZ. Therefore, PMTCT services were introduced at
maternal, newborn, and child health (MNCH) facilities that have at
least 30 deliveries per month. By the end of 2013, PMTCT activities
were integrated only at 33% (2482 /7520) health facilities, and MTCT
prevalence rates were 13% at 6 weeks of age [14].
In this country, an LHC is a public or private health facility and is
run by a non-physician, where majority of its clients and patients are
members of the community where it is located. Only LHC that has
ANC and maternity services were considered for PMTCT services.
In 2013, in order to achieve objectives of the global plan for eMCT,
DRC introduced task shifting for non-physician clinicians to allow
them to prescribe and provide cART. Thus, nurses and midwives
were allowed to initiate and follow up PLHIV including pWLHIV.
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As many health changes were needed before a nationwide
implementation of this new approach, DRC decided to start with a
pilot program that would allow changes to address long-standing
health-systems issues. Thus, “Test & Treat” approach for pWLHIV
was introduced at LHC with support from the Swedish International
Development Authority (SIDA) in Katanga province. PMTCT
services were introduced at all LHCs to include those that were not
previously considered for HIV treatment services in six HZ. These
efforts have been technically assisted by UNICEF.
In this study, we used the term “Test & Treat” approach for
PMTCT for option B+ according to the World Health Organization
guidelines of 2012. According to this approach, HIV infected
pregnant women will be initiated cART after the HIV diagnosis is
made regardless of the level of CD4 counts. Technically, option
B+ is indeed a ‘test and treat” approach for HIV infected pregnant
women. The package of ‘Test & Treat” efforts for PMTCT included
routine HIV testing for pregnant women including their male
partners, collection of blood samples for renal and liver function tests,
initiation of cART irrespective of CD4 levels, infant ART prophylaxis
from birth up to 6 weeks of age, cotrimoxazole prophylaxis (CP), and
virologic tests using polymerase chain reaction (PCR) techniques
for infants from 6 weeks of age. The use of simplified ten of ovirbased cART was recommended for pWLHIV and breastfeeding HIVinfected mothers, and the same approach for their HIV seropositive
male partners. Mothers are encouraged to exclusively breastfeed
until 6 months. As the country has adopted this approach for its
national program, eventual challenges to be addressed for its scale
up at national level have not yet been documented. Therefore, this
study aimed to evaluate this « Test & Treat » approach for PMTCT
implemented between September 2013 and June 2015 at LHC in
DRC.

Methods
Settings
This is the review of routinely collected data at 85 LHC among
128 health facilities of the pilot phase for “Test & Treat” approach
supported by UNICEF. These LHCs were located in the 6 health (HZ)
in Katanga province, that is, 3 urban HZ (Kapemba, Tshamilemba,
and Kisanga) in the city of Lubumbashi, and 3 rural HZ (Kasenga,
Sakania, and Kipushi) (Figure 1). Data were collected from the
medical records over 15 days. Medical records with incomplete data
(0.5%) were excluded. Not-for-profit LHC included those that are
owned and managed by churches. For-profit LHC included those that
were built for moneymaking business by individual or association of
individuals.

Study and data collection
We conducted a cross-sectional study. In September 2015, data
related to the coverage of “Test & Treat” approach for PMTCT were
collected using two techniques: interview and abstraction of routinely
collected medical data. Interview was conducted with PMTCT focal
point at selected LHC using a questionnaire developed and tested
on the following bases: i) administrative status of health facility,
ii) number of cART prescribers, as well as iii) availability of renal
and liver function tests. The analysis of medical records (registers,
patient’s medical records) included data of patients recorded between
September 2013 and June 2015 according to PMTCT cascades. The
term “PMTCT cascades” refers to critical pathway [15,16] of PMTCT
intervention, which normally includes the following events: HIV
testing; blood sample tests for liver and kidney (L & K) function;
initiation of cART; CP for women, and infants; early infant HIV
diagnosis; exclusive breastfeeding; and retention in care. “Test &
Treat” in this study implies to PMTCT option B+ approach, that is,
a “systematic provision” of cART irrespective of CD4 counts and for
life. “cART” is defined here as a combination of three antiretroviral
drugs that have synergic action on HIV; and if received over time, it
suppresses the HIV load to undetectable levels, which reduces MTCT
during pregnancy and breastfeeding.
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Figure 1: Map of Health zones in Democratic Republic of Congo.
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From each LHC, we collected data related to the number of
following: i) pregnant women tested for HIV, ii) pregnant women
tested HIV positive, iii) pWLHIV with blood samples collected for L
& K function tests, iv) pWLHIV being provided cART, v) pWLHIV
screened for TB, vi) breastfeeding HIV-infected mothers who
received monthly cART, vii) HIV-exposed infants who received an
antiretroviral (ARV) prophylaxis at birth until 6 weeks of age, viii)
HIV exposed infants who received CP until end of breastfeeding, ix)
HIV exposed infants tested for HIV using PCR technology, and x)
HIV exposed children who were tested for HIV at 12 months of age.

Statistical Analysis
Data analysis was performed using Statav15.0 (College Station,
TX). Fisher exact test with 95% confidence intervals (95% CI) were
used to compare proportions of initiation of cART among the
following independent variables: i) urban versus rural location of
LHC, ii) sex of prescribers, iii) site having one cART nurse prescriber
compared to those having more than two, iv) sites conducting L & K
function tests prior to initiation of cART compared to those where
these tests were not conducted, and v) sites with on-site collection
of dried blood samples for early infant diagnosis (EID) compared
to those where such test were not conducted. Less factors associated
with the organization, for example: the availability of ARV drugs at
LHC and health administrative status, were not taken into account
in this analysis. Logistic regression [17] was used to identify factors
associated with initiation of cART on the same day with tests for
all variables having p-value less than or equal to 10% in univariable
analysis. The adjustment of the model was made by using the Hosmer
and Lemes how test. Less odds ratio adjusted and confident interval
at 5% were calculated. The significance level was 5%.

Ethical Considerations
This assessment was submitted to the National Ethical Review
Committees of DRC. In addition to the National Ethics Committee
approval, this protocol was also reviewed and approved by the
Institutional Review Board of the University of Kinshasa (No
UNIKIN/CE/MB/05/2015). In view of securing confidentiality, all
recording materials were anonymously collected and codes were used
to identify each woman and each child. Data were accessible only to
our research team.

Results
Profile of health facilities
In total, 85 LHC were surveyed. Sixty-six (77.6%) and 19 (22.4%)
LHC were located in urban and rural areas, respectively. In addition,
16.0% (14/85), 32.9% (28/85), and 50.6% (43/85) were not-for-profit,

for-profit, and faith-based institutions, respectively. In the urban
areas, 34.0% LHCs (29/85) had twice-a-week visiting physicians.
HIV treatment services were provided by nurses; 55.3% (48/85) were
women, and 44.7% (37/85) were men. Moreover, 56.0% (48/85),
28.3% (24/85), and 15.3% (13/85) had one, two, and more than two
prescribers, respectively. Blood sample tests for evaluation of L & K
functions were not conducted in 17.6% (15/85) LHCs (Table 1). CD4
count measurement was not a requirement for initiation of cART.
No difference was observed between the profile and administrative
status of LHC (p = 0.14) and the number of cART prescribers (p =
0.98) in urban and rural areas. However, the sex-ratio, that is, F/M
was 0.57 in urban area versus 2.8 in rural area (p < 0.001). In urban
areas, compared to rural areas, physicians visited LHCs located in
urban area more frequently (p = 0.01).

PMTCT cascade
Between September 2013 and April 2015, 19,932 pregnant women
were observed in selected LHCs (Table 2). Of these pregnant women,
5,381 (27.0%), 12,557 (63.0%), 1,395 (7.0%), and 598 (3.0%) consulted
during the first, second, third trimester of pregnancy, at second, and
in labor, respectively; 1.5% (299/19,932) and 0.6% (1/19932) women
from urban and rural areas, respectively delivered without knowing
their HIV status. Among 98.5% (19,337/19,632) pregnant women
who accepted undergoing tests for HIV, 569 (2.6%) were found
positive for HIV. The HIV prevalence was 3.0% (366/12,362) and
2.8% (203/7,270) in urban and rural areas, respectively.
Proportions of pWLHIV aged less than 20 years, 21-29 years, 30-39
years, and above 39 years were 15.6% (89/569), 46% (262/569), 34.6%
(197/569), and 3.8% (21/569), respectively. pWLHIV education levels
indicated that 2.6% (15/569), 14.6% (83/569), 41.8% (245/569), 29.3%
(173/569), and 11.7% (68/569) had no formal education, primary
level, some secondary level, secondary graduation, and tertiary level
education, respectively. Further, 29.9% (170/569) pWLHIV were
never married; however, 63.4% (361/569) were married, and 6.7%
(38/569) were widowed (Table 2).
Among 128 (22.5%) pWLHIV who were systematically screened
for Tuberculosis (TB)/HIV co-infections, 89.8% (115/128) and 10.2%
(13/128) were from urban and rural areas, respectively (Table 2).
Active pulmonary tuberculosis (PTB) and past medical history of TB
of less than 2 years were observed in 1.6% (2/128) and 2.3% (3/569),
respectively (Table 2).
CP was provided to all pWLHIV on the same day of HIV diagnosis.
Repeat prescriptions of CP were provided to 89.1% (326/366) and
95.1% pWLHIV (193/203) during pregnancy versus 64.2% (235/366)
and 61.6% (125/203) pWLHIV in postnatal period in urban and

Table 1: Local health centers providing PMTCT “Test & Treat” services.
Parameters

Urban

Rural

Total

% (n = 66)

% (n = 19)

% (n = 85)

Not-for-profit health centers

13.6

26.3

16.5 (14)

For profit health centers

37.9

15.8

32.9 (28)

Faith-based health centers

48.5

57.9

50.6 (43)

Blood tests for L & K function not collected

6.1

57.9

17.6 (15)

Male cART prescriber nurses

36.4

73.7

44.7 (38)

Female cART prescriber nurses

63.6

26.3

55.3 (47)

LHC profile

0.14

Sex of pWLHIV prescriber nurses

< 0.001
0.001

Number of cART prescribers

0.98

LHC with one cART prescriber

56.1

57.9

56.5 (48)

LHC with two cART prescribers

28.8

26.3

28.2 (24)

LHC with > two cART prescribers

15.2

15.8

15.3 (13)

LHC with visiting physician

40.9

10.5

34.1 (29)

*

p

0.01

LHC: Local Health Center
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Table 2: PMTCT cascade services at selected local health centers.
Urban

Rural

Number
Utilization of
of women services (%)
at PMTCT
services

Number
of women
at PMTCT
services

Utilization of
services (%)

Number
Utilization of
of women services (%)
at PMTCT
p
services

All women at ANC

12,661

‡

7,271

‡

19,932

‡

Pregnant women tested for HIV

12,362

97.6

7270

99.9

19,632

98.5

0.22

pWLHIV

366

3.0

203

2.8

569

2.9

0.97

Tuberculosis screening among pWLHIV

115

31.4

13

6.4

128

22.5

< 0.001

Active tuberculosis among pWLHIV

2

1.7

0

0.0

2

1.6

‡

Recent past TB medical history among pWLHIV

11

3.0

2

1.0

13

2.3

0.31

Prescription of cotrimoxazole prophylaxis during pregnancy

362

98.9

200

98.5

562

98.8

0.99

Prescription of cotrimoxazole prophylaxis during postnatal period

235

64.2

125

61.6

360

63.3

0.76

Infant cotrimoxazole prophylaxis from 6 weeks of age

362

98.9

203

100.0

565

99.3

0.31

Samples for liver & kidney function tests collected

338

92.3

35

17.2

373

65.6

< 0.001

Observed parameters

Total

‡: not calculated;
Note: †: 4 stillbirths excluded.
Table 3: Infant mortality, EID, and mother-to-child transmission of rates.
Urban

Rural

Total

Number of
infants (loss
to follow up
or dead or
utilization of
services)

% dead of
infants, access
to tests and
mother to child
transmission
rates

Number of
infants (loss to
follow up or dead
or utilization of
services)

% dead of
infants, access
to tests and
mother to child
transmission
rates

Number of
infants (loss
to follow up
or dead or
utilization of
services)

% dead of
infants, access
to tests and
mother to child
transmission
rates

All newborn

366

‡

233

‡

599

‡

Stillbirth

4

1.1

0

0.0

4

0.7

0.31

Alive births

362

98.9

233

100.0

595

99.3

0.31

Nevirapine at birth

362

100.0

233

100.0

595

100.0

‡

HIV exposed infants lost to follow up

28

7.7

41

17.6

69

11.6

0.04

Deaths of HIV exposed infants before PCR test (6-10
weeks of age)
1

0.3

2

1.0

EID tests at 6-10 weeks of age

92

27.6

16

8.4

108

20.7

2

2.2

2

12.5

4

3.7

0.003

Infant mortality between 10 weeks and 12 months of age 11

3.3

19

10.0

30

5.7

0.03

Infant HIV positive at 12 months of age

6.8

15

8.8

37

7.5

0.79

Observed parameters

3

0.6

EID tests at 12 months
HIV infected infants at 6-10 weeks of age

p

0.53
< 0.001
‡

22

‡: not calculated

rural areas, respectively. All HIV-exposed infants received CP from
6 weeks of age (Table 2).
Blood tests for L & K function were not conducted prior to the
initiation of cART in 34.4% (196/569) pWLHIV, and 86% (168/196)
of these were from rural and urban area respectively. Among all the
stages of PMTCT cascade, only screening of TB and evaluation of
renal and liver function tests were different for both the locations (p
< 0.001). TB prevalence rates in urban areas were twice higher than in
rural areas (31.4% versus 6.4%). This trend was similar for evaluation
of renal and liver function tests (92.3% versus 17.2%).
We observed that 34.4% of women received cART without
renal and liver function tests; 22.3% received this treatment 2 days
after HIV diagnosis and availability of the results of renal and liver
function tests; 24.8% tests were conducted from 2 weeks to 1 month,
while18.5% were conducted after 1 month as shown in figure 1.
As shown in table 3, CP was provided to all alive HIV-exposed
infants at 6 weeks of age. Monthly prescription of CP was not
repeated after EID results for 17.4% (81/468). HIV-exposed infants
and for 21% (98/468) pWLHIV after 1 month during the neonatal
period; among 13% (11/85) and 7.9% (7/85) LHC in the urban and
rural areas, respectively. By 12 months of age, 12.2% (69/565) could
not be followed up; of these, 7.7% (28/362) and 17.6% (41/233) were
from rural and urban areas, respectively. Retention at LHC level was
associated with: (1) less than three cART prescribers (74.2%), (2)
infant CP provided during the entire lactation period (89.6%), and
(3) community support services provided to the mothers on the site
(69.3%).
Out of 569 deliveries of pWLHIV, 0.7% (4/569) were stillbirths
Diese et al. Int J Virol AIDS 2016, 3:026

and 99.3% (565/569) were alive infants; the latter received nevirapine
prophylaxis from birth. All the four pWLHIV who had stillbirths
started cART during the second trimester; 0.6% (3/565) infants
died before 6 weeks of age. Of those, one stillbirth was delivered by
a pWLHIV who had received cART during the third trimester; the
remaining two stillbirths were delivered by women who had received
cART during the second trimester. EID services were limited,
with only 20.7% (108/523) infants being tested for HIV using PCR
technology at 6 to 10 weeks of age. There were three times infants
tested between 6 to 10 weeks in urban area than in rural area (27.6%
versus 8.4%; p < 0.001). Of these, 3.7% (4/108) infants tested positive
for HIV. Almost six percent (5.7%; 30/523) HIV-exposed infants died
between 10 weeks and 12 months of age. At 12 months of age, 7.5%
(37/493) infants tested positive for HIV through rapid test (Table 2).
The mother-to-child transmission rates in urban areas were 6.8%
(22/322) compared to 8.8% (15/171) in rural area. This was not
statistically significant (p = 0.47).

Factors associated with providing cART among pWLHIV
In table 4, univariable analysis reveals that the location of LHC,
age of patient, her level of education, marriage status, number of
attending cART prescribers as well as the availability of renal and
liver function tests were associated with the initiation of cART among
pWLHIV for PMTCT services (p < 0.001), as shown in table 3. The
same factors were associated with immediate initiation of cART
observed in multivariable analysis using logistic regression.
Thus, women in rural area were twice likely to start the treatment
on the same day after the HIV diagnosis was made compared to
women in urban areas(p < 0.001); similar trend was observed for
ISSN: 2469-567X
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Table 4: pWLHIV and providing cART.
Initiation of cART
Variables

Total Same day More than a day % Same day PRR

95% CI

LHC profile
Urban

366

133

232

36.3

1

Rural

203

148

55

72.9

2.0

89

30

59

33.7

1

1.7-2.3

Age of pWLHIV (in years)
< 20

< 0.001

20-29

267

127

140

47.6

1.4

1.1-1.9

30-39

192

121

71

63.0

1.9

1.4-2.6

> 39

21

3

18

14.3

0.4

0.1-1.3

15

4

11

26.7

1

Education
No formal education

< 0.001

Primary level

83

47

35

56.6

2.1

0.9-5.1

Some secondary level

245

95

143

38.8

1.5

0.6 - 3.5

Secondary graduate

173

96

75

55.5

2.1

1.1 - 4.9

Tertiary level

68

39

24

57.4

2.3

1.1 - 5.5

170

76

94

44.7

1

Mariage status
Never married

< 0.001

Married

361

198

163

54.8

1.2

1.1 - 1.5

Widowed

38

7

31

18.4

0.4

0.2 - 0.8

217

177

40

81.6

1

Number of women who served at the site with cART prescribers
One cART prescriber at site

< 0.001

Two cART prescribers at site

161

56

105

34.8

0.4

0.3 - 0.5

Three cART prescribers at site

168

45

123

26.8

0.3

0.2 - 0.4

> three cART prescribers at site

23

3

20

13.0

0.2

0.1 - 0.5

196

187

9

95.4

1

Liver &kidney function tests
Samples not collected

p
< 0.001

< 0.001†

Results available within 2 weeks

127

36

91

28.3

0.3

0.2 - 0.4

Results available in a month

141

54

87

38.3

0.4

0.3 - 0.5

Results available after a month

105

4

101

3.8

0.03

0.01 - 0.1

PRR: prevalence risk ratio; †: Chi-square test and trend

women aged 20-39 years of age compared to the young mothers below
20 years of age (p < 0.001). Concerning education levels, women with
secondary and tertiary level education had twice the chance to receive
cART on the day of HIV diagnosis compared to those with lower
education levels (p < 0.001); this was equally true for married women
in comparison to unmarried ones (p < 0.001). Women visiting health
facilities that had one cART prescriber were more likely to start cART
on the day of HIV diagnosis than those who visited health centers
with many prescribers (p < 0.001). Finally, as the time gap for renal
and liver function tests increased, the number of women receiving
cART on the same day of HIV diagnosis decreased (p < 0.001).

Discussion
The implementation of PMTCT cascade using “Test & Treat”
protocol at the lowest level of health system of DRC is possible.
There are six major findings. First, the identification of pWLHIV is
universally accepted. The review suggested that most of the pregnant
women have been tested for HIV during the first visit at ANC and
that neither education level of women nor marriage status influenced
this as shown by other investigators [8,12-14]. This identification is
done mainly during the second trimester when most of the pregnant
women had their first visit at ANC as found by other investigators
[13,14,18,19].
Second, the pWLHIV start their cART in less than a month after
the HIV diagnosis has been made. This was due to the fact that the
measurement of CD4 counts were not performed in most of the
settings even for the purpose of follow-ups as demonstrated by other
investigators [13,14].
Thirdly, the global plan for the elimination of MTCT and keeping
mothers alive 2011-2015, which has adopted option B+ or “Test &
Treat” approach for pregnant WLHIV, targeted < 5% MTCT rates
at 12 months of age [2]. However, on the routine implementation of
this plan at lowest level of health system in DRC, this study has found
that the MTCT rates were < 10% instead of < 5% by 12 months of age.
Fourthly, there have been the following three major challenges
Diese et al. Int J Virol AIDS 2016, 3:026

in implementing this approach at the primary healthcare level: (1)
the capacity of staff to assess the possibility of TB/HIV co-infections
was weak. The review has shown that few staff collected medical TB
history and did not systematically screen clients for co-infections as
demonstrated by other investigators [20,21]; (2) Healthcare providers
were weak in adhering to the national guidelines in terms of the
assessment of L&K function tests. The review has shown that over
half of the pWLHIV have never undergone these tests even if these
were free of charge, as found by other investigators [22]; (3) Shortage
of cART prescribers delay the initiation of cART for pWLHIV. We
observed a limited number of prescribers, especially in rural areas
where most of the facilities were mainly faith-based facilities; (4)
Most of the HIV-exposed infants had no access to EID services, as
other investigators have found it [23-25]; therefore, those who could
already be infected by HIV virus have no timely accessed to treatment.
Fifthly, retention and lost to follow up were still a huge challenge.
We observed that clients in rural area had more challenges in keeping
their appointments. This situation could have been due to socioeconomic factors such as cost of transportation, stigma, and lack of
support from community as shown by other investigators [26,27].
Sixthly, at 6 weeks of age, the mother-to-child HIV transmission
rates were similar to the 2-4% post-neonatal mortality observed in
the Africa region [2]. In addition, we observed that infant mortality
occurred in utero, early before EID test, and during lactation period
as shown by other investigators [28-30].
DRC has adapted the recommendations of the WHO guidelines
for its PMTCT program to reach the UNGASS and millennium
development goals and the global plan for the elimination of mother to
child transmission of HIV and keeping mothers alive [3,5]. Archives
of medical files and patients’ records were not well maintained at
most of the health faci, 30lities, and clinical observations in patient’s
folders are poorly documented. Moreover, there is no national
indicator to record adherence, lost follow ups, and retention in care
for patients. Integration with community-based services have been
limited because of lack of information in patient medical folders.
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Conclusions
The study demonstrated that the implementation of “Test
& Treat” (option B+) approach for PMTCT is possible at LHCs
(primary healthcare) in resource-limited settings such as DRC. Most
of pWLHIV were identified and were provided cART for life, and
MTCT rates were maintained below 10% among breastfed infants of
12 months of age in both settings. The prevalence rates of TB/HIV
co-infections among pWLHIV were low among pWLHIV, despite
that these pregnant women were more likely to be screened for TB in
urban area where its prevalence was twice higher compared to rural
area. Although very low, still birth was not uncommon neither were
the early deaths among HIV-exposed neonates.
Many HIV- exposed infants were still not having access to EID
services at local health centers in both locations. The point-of-care
techniques may be appropriate in this setting. In spite that the MTCT
prevalence rates were low at 6 weeks of age, these rates increased
through breastfeeding during postnatal period. This situation
may prompt the need for strengthening follow up and support
for exclusive breastfeeding practices. Factors associated with this
effective implementation included on-site presence of more than one
trained healthcare providers, balanced workload per day, and infant
CP during the entire postnatal period.
The retention, adherence to cART, and follow-ups of motherinfant pairs were still challenging. Ultimate performance of PMTCT
services at this level of health system may require strengthen of health
system especially for postnatal period. Further research should be
conducted to assess the best strategies to improve adherence and
retention among pWLHIV and HIV-exposed infants.
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