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ABSTRACT

will lead to many false positive results.

Background: In high HIV prevalence, tuberculosis diagnosis is challenging. Some countries
hence use clinical algorithms to screen for tuberculosis in People Living with HIV (PLHIV).
Objectives: The aim of the study was to validate
the national algorithm for clinical tuberculosis
screening of persons living with HIV who attend
comprehensive HIV clinics. Methods: A crosssectional study of PLHIV who presented with
cough of at least 2 weeks duration between 2009
and 2011 at St Patrick’s Hospital, Ebonyi State,
Nigeria. Sputum smear microscopy for acid fast
bacilli was obtained from the participants. Results: Three hundred and twelve PLHIV were
studied: 146 (46.8%) males and 166 (53.2%) females. Only 55 (17.6%) of the participants had
smear positive pulmonary tuberculosis. Weight
2
2
loss ( = 2.33; P = 0.127), hemoptysis ( = 0.03;
P = 0.864), night sweats (2 = 1.52; P = 0.218),
fever (2 = 3.49; P = 0.06), anorexia (2 = 0.49; P =
0.484), chest pain (2 = 2.48; P = 0.115), breathlessness (2 = 0.63; P = 0.426) were not significant in PLHWA with/without pulmonary tuberculosis. Cough, fever, night sweat and weight
loss combined gave a sensitivity of 97.0%,
specificity of 10.9%, negative predictive value
(NPV) of 93.3% and positive predictive value
(PPV) of 21.8%. Conclusion: Findings suggest
that though national screening algorithm is a
valid tool to screen for tuberculosis in PLHIV, it
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1. INTRODUCTION
Since the onset of Human Immunodeficiency Virus
(HIV), the incidence of tuberculosis (TB) has been increasing. Globally about 9 million new cases of active
TB occur annually and most of these are in sub-Saharan
Africa [1]. Indeed thirteen of the 15 countries with the
highest incidence rates of TB per capita lie within this
region [2]. The special relationship between TB and HIV
has long been established: HIV infected persons are
twenty times more likely to come down with active TB
[3] and TB is the leading cause of death among HIV-infected persons [4]. However, although over 60% of new
cases of pulmonary TB in some developing countries are
co-infected with HIV [2], only fewer than 50% of these
cases get diagnosed before death [5].
In Nigeria, like in many developing countries, reports
show that case detection rate of 45% in 2011 [6] is lower
than WHO target for TB control. This is because diagnosis of TB in HIV infected persons is sometimes difficult
[7,8]. Patients who are dually infected with HIV and TB
are occasionally known to have atypical clinical and radiological presentations for TB. They are also more likely to have extra-pulmonary TB and smear negative pulmonary TB [9]. This delayed diagnosis of TB may contribute to the high mortality of TB in HIV infected persons [10]. Unfortunately, though increasing numbers of
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pulmonary TB patients are known to have false negative
results on smear microscopy especially in the presence of
the late stages of HIV, use of sputum smear microscopy
remains the hallmark of diagnosis in resource-poor countries. Several studies have therefore tried to establish
clinical algorithms for diagnosis of pulmonary TB [1116].
Study objective: To validate the National Algorithm
for Clinical TB Screening for People Living with HIV/
AIDS (PLHIV).

2. MATERIALS AND METHODS
The study area was St. Patrick’s Hospital (Mile 4)
Abakiliki, the capital of Ebonyi State. Ebonyi State is
one of the five states in South East Nigeria and according
to 2006 National Population Census, has a population of
2,173,501 [17]. It started managing TB patients in 1969
and currently has 311 beds for treating TB. It is the largest tuberculosis centre in southern Nigeria and is one of
the first to pilot TB/HIV collaborative interventions in
National Tuberculosis and Leprosy Control Programme
(NTBLCP).
The study was a descriptive cross-sectional study carried out between 1st quarter 2009 and 1st quarter 2011 at
St. Patrick’s (Mile 4) Hospital. A calculated sample size
of 312 PLHIV was used for the study. Institutional Review Board approval for the study was obtained from the
Ethics Committee of University of Nigeria Teaching
Hospital (UNTH) Enugu. All new PLHIV who reported
for HIV treatment at St Patrick’s hospital and who gave
their informed consent were enrolled in the study. Written informed consent was obtained from each participant.
Participants were interviewed using a pre-tested interviewer-administered, semi-structured questionnaire. Data
on presenting symptoms and signs were collected. The
patients were taught on how to produce and collect sputum which was subsequently sent to a quality assured
microbiology laboratory for Ziehl Neelson sputum smear
microscopy. The reagents used were methylene blue,
acid alcohol and strong Carbol Fuchsin obtained from
Svizera Europe GCC Diagnostics Gailand Chemical
Company Sandycroft Deeside UK Lot No. 1010. Three
sputum samples were collected: spot, early morning and
spot.
On the first day, participant provided an “on the spot”
sputum sample under supervision. Then participant was
given sputum container to take home for an “early morning” sample the following morning. On the second day,
participant produced and brought the “early morning
sample” to the lab as the second sputum sample. Same
day participant provided another “on the spot” sample
under supervision. This became the third sputum sample.
Where only one sputum sample out of the three samples
was positive, three more sputum samples were collected.
Copyright © 2013 SciRes.

Each patient’s sputum containers were labelled “real
time” using his initials, date of collection and date of
birth. This was to avoid mix up in the samples and also
to ensure confidentiality. The laboratory was subjected to
internal and external quality checks.
Data analysis
Sputum AFB grading was analyzed based on the
WHO recommended grading: [18]
No AFB………..No AFB observed per 100 fields of
the stained slide
Scanty…………1 to 9 AFB per 100 fields seen
+ ………………..10 - 99 AFB per 100 fields seen
++ ………………..1 - 10 AFB per 50 fields seen
+++ ……………….> 10 AFB per field in 20 fields
seen
Interpretation of the results was based on the National
guideline.
Patients were classified as smear-positive when two
sputum specimens are positive for acid-fast bacilli (AFB).
Where only one sputum specimen was positive, three
more sputum examinations were carried out. Where one
other was positive, the patient was classified as smearpositive TB. Data entry and Analysis: Data were entered
and analyzed using Statistical Package for Social Sciences (SPSS) version 16. Discrete variables were tested
for significance with Chi square. Regression of the variables were then done to predict the outcome i.e. likelihood of clinical symptoms suggestive of pulmonary TB.

3. RESULTS
A total of 312 PLHIV were studied: 146 (46.8%) were
males while 166 (53.2%) were females. Most of the participants were married and had at least primary level of
education. Most of the patients are within the age group
of 21 - 40 years. Only 55 (17.6%) of the participants had
smear positive pulmonary TB. There was no significant
difference in the sex (P = 0.117) and age groups (P =
0.428) in PLHIV with/without TB (Table 1). In Table 2,
Table 1. Sex and age range of PLHIV with and without pulmonary tuberculosis.
Variables
Sex
 Male
 Female
Total

Tuberculosis Diagnosis
Positive (%)

Negative (%)

31 (56.4)
24 (43.6)
55 (100.0)

115 (44.7)
142 (55.3)
257 (100.0)

2 = 2.46, P = 0.117
Age range (years)
 20 or less
 21 - 40
 41 - 60
 61 and above
 Total

2 (3.6)
40 (72.7)
11 (20.1)
2 (3.6)
55 (100.0)

19 (7.4)
165 (64.2)
68 (26.5)
5 (1.9)
257 (100.0)

2 = 2.77, P = 0.428
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previous history of TB or family history of TB did not
significantly contribute to presence of TB in PLHIV (P =
0.292 and P = 0.493 respectively).
Similarly, all presenting symptoms in PLHIV with and
without TB were similar (P > 0.05) Table 3. None of the
symptoms individually was significantly more in PLHIV
with TB and those without TB i.e. presence of each
symptom alone did not indicate presence of TB in
PLHIV. However, if symptoms like cough, fever, night
sweats and weight loss are combined to make a diagnosis
of TB in PLHIV, there was low specificity (10.9%) and
high sensitivity (97.0%). It was also of high negative
predictive value (NPV) (93.3%) but a low positive predictive value (PPV) (21.8%) Table 4.

4. DISCUSSION
Among the 312 persons living with HIV/AIDS studied,
less than a quarter (17.6%) were found to have smear
Table 2. History of tuberculosis in PLHIV with or without
current tuberculosis.
Tuberculosis diagnosis (N = 312)

Previous history of TB in patient
 Yes
 No
Total

Positive

Negative

1 (1.8)
54 (98.2)
55 (100.0)

13 (5.1)
244 (94.9)
257 (100.0)

2 = 1.11, P = 0.292
Family history of TB
 Yes
 No
Total

3 (5.5)
52 (94.5)
55 (100.0)

21 (8.2)
236 (91.8)
257 (100.0)

2 = 0.47, P = 0.493

Table 3. Presenting symptoms in PLHIV with or without tuberculosis.
Presenting
Symptoms

Tuberculosis diagnosis (N = 312)
2
Positive n1 = 55 Negative n2 = 257  (P value)
(%)
(%)

Cough

55 (100.0)

257 (100.0)

Weight loss

53 (96.4)

231 (89.9)

2.33 (0.127)

Coughing out
blood

13 (23.6)

58 (22.6)

0.33 (0.864)

Night sweat

36 (65.5)

145 (56.4)

1.52 (0.218)

Night fever

47 (85.5)

189 (73.5)

3.49 (0.06)

Loss of appetite

33 (60.0)

167 (65.0)

0.49 (0.484)

Excessive
tiredness

30 (54.5)

141 (54.9)

0.00 (0.966)

Chest pain

46 (83.6)

189 (73.5)

2.48 (0.115)

Breathlessness

30 (54.5)

125 (48.6)

0.63 (0.426)
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Table 4. Predictive value of the clinical algorithm of PLHIV
for presence of pulmonary tuberculosis.
Symptoms
Present
Cough + fever +
night sweats +
weight loss

Specificity Sensitivity

10.9%

97.0%

Negative
Positive
Predictive
Predictive
Value (NPV) Value (PPV)
93.3%

21.8%

positive tuberculosis. Similar prevalence of TB was obtained among PLHIV in some other Nigerian studies [19,
20]. The commonest symptom present in all the PLHIV
with or without pulmonary tuberculosis is cough without
blood. Other associated symptoms such as weight loss,
night sweats, fever, loss of appetite, excessive tiredness,
chest pain and breathlessness did not vary significantly
(P > 0.05) between the PLHIV with or without TB coinfection.
The Word Health Organization recommends tuberculosis screening at the time that HIV infection is diagnosed, before the initiation of anti-retroviral therapy and
isoniazid preventive therapy and regularly thereafter [21].
The presence of combination of cough, fever, night
sweats and weight loss was found to be specific for tuberculosis in 10.9% and sensitive in 97.0% of the cases.
The high sensitivity of this clinical algorithm as found in
this study means there is high true positive and low false
negative results. This is particularly important for making further evaluation to confirm the presence or absence
of tuberculosis since a missed opportunity in diagnosis of
tuberculosis in a person with HIV infection can have
serious implications and consequences in both the control efforts and in the management of dually infected
individuals i.e. failure to suspect or diagnose pulmonary
TB or inadequately isolate the organism will result in
disease transmission. This fact was earlier observed by
Tattevin et al. [13] and that led to their advocating for
improved interpretation of clinical and radiological data
of patients on admission to improve adequacy of respiratory isolation and to reduce missed opportunity in diagnosis of tuberculosis among dually infected individuals. Similarly, World Health Organization and Center for
Disease Control developed an algorithm for diagnosis of
TB in PLHIV which included the presence of the following symptoms: cough (regardless of duration), fever,
night sweats and weight loss. Their findings, like that of
present study had high sensitivity (79%) but low specificity (56%) [22].
The low specificity observed in this study indicates
that there is low true negative and high false positive
result i.e. many cases may be recorded as being dually
infected when actually there was no TB. However, this is
overridden by the high sensitivity since the group of
persons not ruled out by this algorithm will be subjected
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to sputum microscopic examination for confirmation. A
study of 1748 persons with HIV infection from eight
outpatient clinics in Cambodia, Thailand and Vietnam to
determine the algorithm for tuberculosis screening and
diagnosis in people with HIV was conducted by Kevin et
al. [19] The result similarly showed a high sensitivity of
93% and low specificity of 36% for tuberculosis for the
presence of cough, fever and night sweats. Presence of
cough alone had a sensitivity of 22% to 33% for detecting tuberculosis [21]. In the study by Tattevin et al., they
proposed a predictive model based on the combination of
medical history, social factors, symptoms and Chest Xray pattern [13].
In present study, no significant difference (P > 0.05)
was noted in the presence or absence of previous personal and family history of tuberculosis among the
PLHIV with or without tuberculosis. The high sensitivity
(97%) and negative predictive value of 93.3% observed
in this study are similar to many other studies where two
or more symptoms were used to formulate a predictive
model for active tuberculosis in PLHIV. A study conducted in Uganda to predict the presence of active tuberculosis in a population of HIV-infected adults receiving care before accessing ART used the presence of
cough of greater than 3 weeks duration, fever of greater
than 4 weeks duration, lymphadenopathy, or reduced
body mass index (BMI). The result showed 99% sensitivity and 66% specificity with a NPV of 100% for predicting active TB at the initial assessment for ART. For
patients receiving ART for more than 3 months the presence of either a cough of greater than 3 weeks or general weakness of greater than 2 weeks was 100% sensitive and 66% specific with a negative predictive value
(NPV) of 100% for active TB diagnosis. The high NPV
implies that the algorithm could be used to efficiently
identify PLHIV who are unlikely to have active TB [14].
Furthermore, a study in South Africa observed that
among patients with advanced HIV disease not taking
anti-retroviral therapy, a screening instrument of two or
more symptoms was 100% sensitive and 88% specific
with an NPV of 100% [15]. Similar studies in Tanzania
and Burundi showed that the combination of any two of
four symptoms (cough greater than 3 weeks duration,
chest pain greater than 15 days, absence of expectoration
or absence of shortness of breath) among adults had a
sensitivity of 85% and an NPV of 90% [16].
The findings in this study can be used to divide the
population of persons living with HIV/AIDS clinically
into two groups: those who do not have tuberculosis and
those who need further evaluation to confirm the presence or absence of tuberculosis in line with the goal of
tuberculosis screening. The high sensitivity result obtained in this study is in line with the requirement that a
good screening test be sensitive enough to avoid missed
Copyright © 2013 SciRes.

diagnosis of tuberculosis in PLHIV with its attendant
grave consequences in terms of disease transmission and
increased morbidity and mortality. The high negative
predictive value of the symptoms as also found in this
study also assures that those screened out do not actually
have the tuberculosis disease.

5. CONCLUSION AND
RECOMMENDATION
This study suggests that the algorithm of using presence of cough, fever, night sweats and weight loss to
screen for TB in PLHIV will pick up most PLHIV with
active pulmonary TB. It will, however, also pick up a lot
of false positive cases due to its low specificity. Hence, it
is recommended that as presently directed, all PLHIV
should be screened for TB using the screening algorithm.
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