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Abstract. Background and objectives: The World Health Organization End tuberculosis (TB)
Strategy, approved in 2014, aims at a 90% reduction in TB deaths and an 80% reduction in TB
incidence rate by 2030. One of the suggested interventions is the systematic screening of people
with suspected TB, belonging to specific risk groups. The Hospital Raoul Follereau (HRF) in
Bissau, Guinea-Bissau, is the National Reference Hospital for Tuberculosis and Lung Disease of
the country. We performed an active case-finding program among pediatric age family members
and cohabitants of admitted adult TB patients, from January to December 2013.
Methods: Newly admitted adult patients with a diagnosis of TB were invited to bring their family
members or cohabitants in childhood age for clinical evaluation in a dedicated outpatient setting
within the hospital compound. All the children brought to our attention underwent a medical
examination and chest x-ray. In children with clinical and/or radiologic finding consistent with
pulmonary TB, a sputum-smear was requested.
Results: All admitted adult patients accepted to bring their children cohabitants. In total, 287
children were examined in 2013. Forty-four patients (15%) were diagnosed with TB. The
number needed to screen (NNS) to detect one case of TB was 7. 35 patients (80%) had
pulmonary TB; 2 of them were sputum smear-positive. No adjunctive personnel cost was
necessary for the intervention.
Conclusions: A hospital-based TB active case-finding program targeted to high-risk groups like
children households of severely ill admitted patients with TB can successfully be implemented in
a country with limited resources.
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Introduction. According to World Health
Organization, tuberculosis (TB) is one of the top

10 causes of death worldwide, having killed 1.4
million people in 2015. In the same year, there
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were an estimated 10.4 million new TB cases
worldwide, of which 1.0 million (10%) among
children.1 TB is considered a poverty-related
disease; half of the deaths from TB are from the
African region, where the problem of low
resources is further compounded by the high
prevalence of HIV co-infection and increasing
mycobacterial drug resistance.2-4
One of the Sustainable Development Goals
(SDGs) adopted by United Nations in 2015 is to
end the epidemics of AIDS, TB, and malaria by
2030.5 The World Health Organization End TB
Strategy, approved in 2014, aims at a 90%
reduction in TB deaths and an 80% reduction in
TB incidence rate by 2030, compared with 2015.1
One of the suggested interventions within the
resolution is the active case-finding of affected
people,6-7 meaning the systematic screening of
people with suspected TB, belonging to specific
risk groups. The diagnosis made early in the
course of the disease allows initiating treatment
earlier, when the illness is not widespread, and the
general health is not heavily compromised,
thereby reducing either morbidity and mortality,
and the incidence and prevalence of the infection
in the population. Under or late diagnosis
contributes to sustained transmission of the
disease, while active case finding can hasten the
rate of decline. Dynamic models recently proved
that this strategy could be both powerful and costeffective in reducing TB incidence and
mortality.6,8 Many screening and diagnostic
algorithms have been proposed to date.6,9
A further major challenge is the diagnosis and
cure of TB in children. Childhood TB was long
neglected by organizations dedicated both to TB
or child health at a global level. The main reasons
for this phenomenon are both the fact that children
with TB are rarely contagious and the many
diagnostic difficulties of TB in childhood.
Obtaining adequate sputum samples from children
for laboratory diagnosis is often troublesome; the
proportion of sputum smear-positive pediatric
cases is low. Moreover, the availability of Xpert
MTB/RIF assay is low in Africa outside of the
research setting. Diagnosis often relies on clinical
evaluation supported by diagnostic exams, chiefly
chest X-ray.10-11 Since the majority of childhood
TB cases are not diagnosed, the burden of the
disease has been underestimated for a long time.
In the last few years, there has been increasing
attention in childhood TB from international

organizations and TB programs. In October 2013
WHO, UNICEF, CDC and other organizations
released the Roadmap for Childhood Tuberculosis,
with the goal of zero TB deaths in children.12
Guinea Bissau is a West African Country with a
high TB burden,1,13-14 and a high mortality among
children living with TB households.15
We performed an active case-finding program
among pediatric age family members, and
cohabitants of adult TB patients admitted to the
Hospital Raoul Follereau (HRF) in Bissau,
Guinea-Bissau, the National Reference Hospital
for Tuberculosis and Lung Disease of the
country,16 from January to December 2013.
Our objectives were to demonstrate the high
burden of undiagnosed childhood TB and to show
that a hospital-based active screening program
could be both feasible and effective, even in a low
resource context.
Material and Methods.
Study setting. Guinea-Bissau is a West African
country located on the Atlantic Coast with a
population of approximately 1.8 million people.11
Since independence from Portugal in 1974,
Guinea-Bissau has been the scene of considerable
political upheaval, experiencing many military
coups and civil war. It’s one of the least developed
countries, with a poverty headcount ratio at
national poverty lines of 69.3% in 2010, according
to World Bank data. In 2012 life expectancy at
birth was 54 years, while healthy life expectancy
at birth was 7 years lower, being of 47 years, as
reported by Global Health Observatory of WHO.
Infrastructural problems typical of post-conflict
countries still remain in Guinea Bissau and affect
the health of the population.17-18
TB is one of the leading causes of morbidity
and mortality, with an incidence rate of 373 cases
per 100,000 persons per year. It is also one of the
30 countries with the highest estimated numbers of
incident TB cases among people living with HIV.1
The Hospital Raoul Follereau (HRF), located in
Bissau, capital of Guinea-Bissau, is the national
reference center for the fight against TB. The
services it provides (inpatient, outpatient clinic,
radiology, and laboratory) are entirely free of
charge for the patients, in a beneficial publicprivate partnership.16,19 Patients with poor clinical
conditions or with severe disease are admitted to
the HRF after referral from regional hospitals or
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health centers across the entire country, according
to the National Guidelines for TB.20
Study Design. Our cross-sectional study describes
the outcomes of the pediatric active case-finding
program performed in the HRF from January to
December 2013. All patients admitted to the HRF
receive weekly health education sessions on
Thursday afternoons. Moreover, a psychologist
and social service person perform daily rounds to
talk with patients and reinforce health education.
During health education sessions the importance
of early screening was explained throughout the
year, and the active case finding project was
presented. Every day, a nurse invited newly
admitted adult patients with a diagnosis of TB to
bring their family members or cohabitants in
childhood age to clinically evaluate them in a
dedicated outpatient setting within the hospital
compound. Two mornings per week a physician
and a nurse attended the children in the outpatient
clinic of the hospital. After obtaining caregivers’
informed consent, all the children brought to our
attention underwent a medical examination and
chest x-ray. In children with clinical and/or
radiologic finding consistent with pulmonary TB,
a sputum-smear was requested.
Three samples of sputum analysis were
collected and stained with Ziehl-Neelsen's staining
technique: if acid-fast bacilli were shown in at
least two samples, children were considered smear
positive. Diagnosis of TB was made according to
the routinely used clinical protocol from the
National Guidelines.20 Smear-positive children
were diagnosed with confirmed pulmonary TB. In
case of a negative smear, despite a clinical history
and a chest x-ray suggestive of pulmonary TB, a
course of antibiotics was administered for 10 days
and, if no improvement was observed, the child
was diagnosed as having presumptive TB and
started on TB treatment. In case of Extra
pulmonary TB involving the lymph nodes, an
aspirate from the lymph nodes was analyzed for
acid-fast bacilli; if the clinical suspicion was of
bone TB, an x-ray of the involved skeletal parts
was performed. Children with a diagnosis of TB
were admitted while children with other conditions
were given appropriate treatment according to
need. Additional examinations were requested
depending on the clinical findings.
Data were reported on a written medical record,
including the name of the patient, gender, age,

reported symptoms, test results, diagnosis, and
prescriptions. All children diagnosed with TB
during the outpatient clinic were admitted for
therapy and observation in the HRF.
The study was approved by the local
Institutional Review Board.
Data Analysis. Personal and clinical information
was transferred from written medical records to
Microsoft Excel for Mac 15.32 (Microsoft
Corporation, Redmond, Washington, USA). The
number needed to screen (NNS) to detect one case
of TB, i.e., the ratio between the number of
persons screened and the number of persons
diagnosed with TB, was calculated.
Results. All admitted adult patients accepted to
bring their children cohabitants. In total, 287
children were examined in 2013. The clinical
characteristics of screened patients are detailed in
Table 1. The children were 147 males (51%) and
140 females (49%). Mean age was 6.45 years
(range: 1 month–16 years). The symptoms
reported by the caregiver were recorded. Only 25
patients (9%) were reported healthy, while 262
(91%) had at least one symptom at home, mainly
cough (205 patients, 71%), fever (203 patients,
71%), chest pain (90 patients, 31%) and rhinitis
(70 patients, 24%).
Overall, the number of patients with
concomitant HIV infection or AIDS was 9 (3%),
while the total number of hospitalized patients was
56 (20%).
Forty-four patients (15%) were diagnosed with
TB. The NNS was 7. The flowchart describing the
diagnostic path is described in Figure 1, while
clinical characteristics of TB patients are detailed
in Table 2. The patients were 18 males (49%) and
26 females (51%). Mean age was 5.75 years
(range: 1 month-16 years). 35 patients (80%) had
pulmonary TB; 2 of them were sputum smearpositive (confirmed pulmonary TB), while 33
were smear-negative and therefore had
presumptive pulmonary TB. Twelve patients had
extra pulmonary TB, 3 of them having both
pulmonary and extra pulmonary disease. Of the 12
extra pulmonary TB, 9 had lymph node TB, 3
bone TB, one of them having Pott’s disease. Three
out of 44 patients with TB (7%) had concomitant
HIV infection, although not all patients received
HIV testing. All TB cases were admitted to HRF
for therapy.
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Table 1. Clinical characteristics of the 287 children, living in the household of adult patients admitted with Tuberculosis at the Raul
Follereau Hospital (HRF), who were screened in the project.
Children
Gender
Symptoms
Cough
Fever
Chest pain
Rhinitis
Abdominal pain
Headache
Dyspnea
Lymphadenopathy
Diagnosis*
Tuberculosis
Bronchitis
Upper respiratory tract infections
Anemia
Pneumonia
Malaria
Tinea
Parasitic disease
Hospitalization

M (%)

F (%)

N (%)

147 (51)

140 (49)

287 (100)

110 (75)
106 (72)
40 (27)
38 (26)
12 (8)
13 (9)
8 (5)
3 (2)

95 (68)
97 (69)
50 (36)
32 (23)
20 (14)
15 (11)
9 (6)
2 (1)

205 (71)
203 (71)
90 (31)
70 (24)
32 (11)
28 (10)
17 (6)
5 (2)

18 (12)
22 (15)
6 (4)
9 (6)
6 (4)
1 (1)
3 (2)
2 (1)
27 (18)

26 (19)
12 (9)
13 (9)
7 (5)
3 (2)
4 (3)
1 (1)
2 (1)
29 (21)

44 (15)
34 (12)
19 (7)
16 (6)
9 (3)
5 (2)
4 (1)
4 (1)
56 (20)

* Patients could have more than 1 diagnosis at the same time

As for the outcome of the hospitalized children,
3 patients (7%) died during treatment; the others
(41 patients, 93%) were discharged with
subsequent follow-up.

After TB the most common conditions
diagnosed in the screened patients were bronchitis
(34 patients, 12%), upper respiratory tract
infection (19 patients, 7%), anemia (16 patients,
6%), pneumonia (9 patients, 3%) and malaria (5

Figure 1. Diagnostic pathway of children with Presumptive Pulmonary Tuberculosis and Tuberculosis. *Three children had multiple
diagnosis: one girl with Smear Negative Pulmonary TB and Bone TB; one girl with Smear Negative Pulmonary TB and Smear positive
Lymph node TB; one girl with Smear positive Lymph node TB and Bone TB (Pott’s disease).
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Table 2. Clinical and demographic characteristics of the screened
children who were diagnosed with Tuberculosis (N=44).
Patients with TB (N=44)
N
Gender
M
F
Age (years)
0-5
6-16
Type of TB#
Pulmonary TB
Pulmonary TB Smear +
Pulmonary TB Smear –
Pulmonary TB Smear inconclusive
Extrapulmonary TB
Lymph node TB
Bone TB
Symptoms
Cough
Fever
Chest pain
Rhinitis
Abdominal pain
Headache
Dyspnea
Lymphadenopathy
Deaths

%

18
26

41
59

30
14

68
32

35
2
6
27
12
9
3
37
41
24
4
5
5
8
3
3

5
14
61
20
7
84
93
55
9
11
11
18
7
7

# Patients could have more than 1 type of TB at the same time.

patients, 2%).
Costs. A detailed cost analysis was beyond the
scope of this study. Nevertheless, it is worth to
notice that no adjunctive personnel cost was
necessary for these interventions: the physician
and the nurse twice a week were already working
for the hospital and shifts were rearranged to
perform the planned activity without extra-hours.
X-rays are given to the HRF by the National
Program against TB and did not require further
funding. Nevertheless, it can be estimated from
our previous experience19 that the diagnosis of a
TB case at admission would have cost 65,11 USD.
Discussion. Our study shows that TB active casefinding could be a powerful tool when applied to a
high-risk group of people like the pediatric coinhabitants of severely ill TB patients admitted in
hospitals, especially in a high TB burden country
such as Guinea-Bissau.
The low NNS (7 patients) to diagnose one case
of TB reflects the impact of the intervention on the
target population, especially when compared to the
one that was found in other contact investigation
projects in high burden countries.6,21-23 It also
confirms that children living with adult TB

patients are at high risk of contracting the
disease.23
Even if a 1 year period of active screening is
too short to evaluate long-term indicators, the low
mortality of admitted and treated patients (7%)
demonstrates the value of a diagnosis performed
early in the course of the disease. Adult patients
are generally admitted in severe conditions,
frequently with disseminated infections or
comorbidities. Through active screening, patients
can be treated earlier in the course of the disease.
Even though the active case finding screening
program
was
addressed
to
assumingly
asymptomatic children, not yet come to medical
attention, only 25 patients (9%) were reported
healthy by their caregivers. Most children had at
least one sign or symptoms, such as cough, fever,
rhinitis, and dyspnea. This may be due to the high
burden of other diseases among African children,
especially acute respiratory infections, which
represent the third cause of death in children under
5 in the country, according to WHO.1 Children
living in Guinea-Bissau are still in a precarious
situation concerning water supply and housing and
are often malnourished,17-18 although data
regarding malnutrition are not homogeneous
among the cohorts evaluated in different parts of
the country.24 Thus, symptom screening had very
low specificity, since pulmonary TB is a relatively
rare cause of lower respiratory symptoms and
signs, which are common in pediatric age. We also
hypothesize that the presence of symptoms of any
kind prompted caregivers to bring the children to
our attention. Given the frequent presence of other
diseases, medical history or physical examination
alone were often insufficient to properly
discriminate between TB cases and healthy
subjects or patients having other conditions.
Consequently, we performed a chest x-ray in every
screened child.
The rate of HIV infection was higher in
children with TB (7% vs. 3% of the whole
sample). In fact, patients of all ages with a new
diagnosis of TB are 19 times more likely to be coinfected with HIV than those without TB; equally,
people with HIV are 20 to 30 times more likely to
develop TB than those without HIV.25-27 Despite
that, none of the observed deaths were among HIV
infected children.
Our program was designed to involve children
who could be infected by household contacts
having TB, who represent a large proportion of the
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pool of undetected TB patients. This is particularly
true for young children, for whom there is a
clinical overlap between the features of TB and
other frequent causes of morbidity and mortality,
such as pneumonia. The prevalence of TB among
children who are close contacts of a TB case is
high.15,28-29 Therefore, screening of children who
are contacts is already widely recommended,
although rarely implemented systematically. TB in
the pediatric age seems to be under-reported, so
cases with active TB can spread the infection to
their children who are underdiagnosed for TB.7
Our pediatric active case-finding intervention
could contribute to the goal of zero TB deaths in
children.
Our study was not designed to reach conclusive
cost-effectiveness information. Nevertheless, the
costs for our active hospital-based case finding
intervention was low, compared to other active
community-based case finding experiences.29
Early diagnosis could reduce diagnostic and
treatment costs for health services and families
while reducing mortality simply because less ill
patients are taken in care. Isoniazid preventive
therapy was not given to children contacting adult
TB patients in this project, nor it is routinely
performed in Guinea Bissau, except for few pilot
projects,30 despite the WHO recommendations. A
further phase of the active case finding program
could be the implementation of a standardized
isoniazid preventive therapy to all contacts and not
only the treatment of children identified with
confirmed or presumptive TB.
Our analysis has several limits. First, we could
not detail the magnitude of the screening
population and of the overall adult patients. The
screening was offered to all family members and
cohabitants of admitted adult TB patients, but

extended families and house overcrowding have
prevented us from determining the total number of
children that could have been target. A joint
project with the part of the TB National Program
that is working on the field could allow home
visits by nurses or social workers. Secondly, we
could not compare the NNS of our study with
alternative active case-finding interventions
applied in the same setting, due to lack of
comparable data. Moreover, local case notification
rate was unavailable. Finally, no systematic HIV
test was performed; therefore, the incidence of
HIV co-infection could have been underestimated.
Conclusion. Our experience demonstrates that a
simple TB active case-finding program targeted to
high-risk groups like children households of
severely ill admitted patients with TB, can
successfully be implemented in a country with
limited resources.
Despite the short timescale and notwithstanding
the limitations of our study, our results show that a
broad implementation of similar active screening
could have rapid effects on TB transmission and
disease in different low resource settings. In fact,
WHO recommends such screening for contacts of
bacteriologically confirmed cases to reduce the
level of underdiagnosis. The limited resources
required for the intervention makes it an attractive
model that could produce savings in the long term,
and the identified gaps and limitations should
guide future interventions.
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