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Introduction
Tuberculosis (TB) is the most common cause of death among people living with human 
immunodeficiency virus (HIV) infection, accounting for about one in three AIDS-related deaths 
globally.1 Early diagnosis and treatment of TB reduces mortality in patients with HIV.2,3 However, in 
patients with HIV infection, TB is frequently undiagnosed. Undiagnosed TB is defined as TB that is 
only diagnosed during screening, at post-mortem or that is missed during an investigation.4,5 
Screening of outpatients in South Africa with HIV infection for undiagnosed TB has shown rates of 
12% – 20%.4,6,7 In resource-limited settings of the Americas, south Asia and sub-Saharan Africa, post-
mortem studies show that TB accounts for approximately 40% of HIV-related adult deaths and 
almost half of these TB cases are undiagnosed at the time of death.8 In South Africa, one study 
showed that 42% of adults (of whom 94% had HIV) who died in hospital had undiagnosed TB9 and 
in another, TB was implicated in 67% of deaths but a third of infections were clinically unsuspected.5 
TB can be difficult to diagnose in patients with HIV infection, as it is often extra pulmonary, thus 
requiring special investigations, and if pulmonary, it may be paucibacillary, and chest X-ray (CXR) 
findings may be different from those of immunocompetent patients.10,11

TB in patients with HIV infection can present in many forms, including anaemia.12 Anaemia is 
associated with a high mortality in HIV-infected patients.13 Patients with anaemia also have a reduced 
quality of life and higher health resource utilisation.14 Anaemia is an independent predictor of early 
incident TB among HIV-infected patients in sub-Saharan Africa.15 TB chemotherapy combined with 
antiretroviral therapy results in cure of TB and resolution of anaemia in most patients.16

In patients with HIV infection and severe anaemia, defined as a haemoglobin level less than  
8 g/dL,17 studies suggest that the predominant causes in southern Africa are TB18 and anaemia of 

Background: Tuberculosis (TB) is a major cause of severe anaemia in patients with human 
immunodeficiency virus (HIV) infection in South Africa. However, TB can be difficult to 
diagnose as it may be extra pulmonary and paucibacillary.

Aim: The aim of this study was to investigate undiagnosed TB in patients with HIV infection 
and severe anaemia and to identify the optimal investigations for diagnosing TB.

Setting: Mthatha General Hospital, a district hospital.

Methods: The study was a case series.

Results: Haemoglobin levels ranged from 3.6 g/dL to 7.9 g/dL, the mean CD4 count was 
176 cells/µL and 80% of patients had a positive TB symptom screen. Forty-three (86%) 
patients had either clinical or bacteriologically proven TB of whom 33 had pulmonary TB, 
34 had extra pulmonary TB and 24 had both types. The diagnostic yield for TB was: chest 
X-ray (CXR) 91%; ultrasound (US) abdomen pericardium and lower chest 62%; sputum 
Xpert MTB/RIF 35%; TB blood culture 21% and TB urine culture 15%. Blood and urine 
cultures did not identify any additional cases over those identified by CXR and US. 
The laboratory turnaround times were as follows: sputum Xpert, 1.6 days; blood culture, 
20 days and urine culture, 28 days. CXR and US were done within one day of initial 
patient assessment.

Conclusions: The majority of HIV patients with severe anaemia had TB disease, and extra 
pulmonary TB was as prevalent as pulmonary TB. CXR, US and sputum Xpert were the 
optimum tests for rapid diagnosis of TB. South African national TB/HIV guidelines should 
incorporate these specific tests to diagnose TB in patients with HIV and severe anaemia.

Undiagnosed tuberculosis in patients with  
HIV infection who present with severe anaemia  

at a district hospital

Read online:
Scan this QR 
code with your 
smart phone or 
mobile device 
to read online.

http://www.phcfm.org
http://orcid.org/0000-0002-7745-5711
http://orcid.org/0000-0002-7100-9999
http://orcid.org/0000-0001-9458-3742
http://orcid.org/0000-0001-7338-7777
mailto:donomahony@gmail.com
https://doi.org/10.4102/phcfm.v9i1.1406
https://doi.org/10.4102/phcfm.v9i1.1406
http://crossmark.crossref.org/dialog/?doi=10.4102/phcfm.v9i1.1406=pdf&date_stamp=2017-06-30


Page 2 of 6 Original Research

http://www.phcfm.org Open Access

chronic disease.12 South African Department of Health 
guidelines19 recommend additional investigations, including 
ruling out TB in these patients. However, these guidelines 
do not specify which investigations to do particularly for 
extra pulmonary tuberculosis (EPTB) which is as common as 
pulmonary tuberculosis (PTB) in HIV-infected patients.20

The aims of this study were to determine the prevalence 
of undiagnosed TB in HIV-positive patients with severe 
anaemia presenting at a district hospital in the Eastern 
Cape province and to identify the optimal investigations for 
diagnosing TB in these patients.

Research methods
Study design
This study was a prospective case series.

Setting
The study was conducted in the Emergency and Outpatient 
Departments of Mthatha General Hospital. The hospital 
serves an estimated population of 451 712 that is 
predominantly rural, of low socio-economic status21 and with 
a HIV prevalence of 20% in the reproductive age group  
(15–49 years) in 2012.22

Study population and sampling procedure
A case was defined as a patient aged 18 years or older with 
HIV infection and severe anaemia who after treatment by the 
doctors on duty was not investigated for TB. Patients on TB 
treatment or who had active or recent haemorrhage (within 
the last three months) were excluded. A convenience sample 
of 50 consecutive patients was chosen.

Operational procedures and data collection
Each patient had an automated full blood count using an 
ADVIA® 2120 Haematology Analyser (Siemens, Munich, 
Germany). A symptom screen was undertaken for TB, 
namely, presence or absence of a cough (of any duration), 
unintentional weight loss, night sweats and fever23 and a 
physical examination by a researcher. Investigations carried 
out for the diagnosis of TB were CXR; ultrasound examination 
(US) of the abdomen, pericardium and lower chest (as  
per protocol by Heller et al.24); Bactec® Mycobacterium TB 
blood culture; and first void urine TB culture. The CXR was 
interpreted by a radiologist and by two family physicians. All 
findings were recorded on prespecified data collection sheets.

A clinical diagnosis of TB was made on clinical evidence 
without bacteriological confirmation of disease. The clinical 
diagnosis of TB on CXR was the opinion of the radiologist; 
and for US examination, the clinical diagnosis was the 
opinion of family physicians experienced in US examination 
using the following criteria: for TB abdomen, one or more  
of: intra-abdominal lymph nodes ≥ 1.5 cm in diameter,  
hypo-echoic areas 0.5 cm–2.0 cm diameter (consistent with 

micro-abscesses) in the spleen, and ascites in the absence of 
clinical evidence of another possible cause.24 Patients with 
pericardial effusion were referred to a specialist cardiology 
clinic to make a diagnosis of TB pericarditis. A pleural 
effusion was diagnosed as TB if (1) it was an exudate, (2) 
cytological examination showed lymphocyte predominance 
and (3) there were no discordant features (to suggest  
an alternative diagnosis). Bacteriologically confirmed TB  
was mycobacterium TB complex identified from a clinical 
specimen, by Xpert MTB/RIF® assay, smear microscopy or 
culture. All laboratory tests were performed by the National 
Health Laboratory Service (NHLS).

Data analysis
Data were captured and coded in Microsoft Excel 2010 
(Microsoft Corporation, Seattle, WA, USA) and analysed 
using Stata 14.1 (Stata Corp LP, College Station, TX, USA). 
Numerical data were explored using the Shapiro–Wilk test 
for distribution. Numerical data that were not normally 
distributed were reported on using the median and 
interquartile range and data that were normally distributed 
were reported on using parametric statistics (mean, range and 
standard deviation). The two-sample t-test (parametric) or 
the Wilcoxon sum-rank test (non-parametric) was conducted 
depending on whether the data were normally distributed or 
not. This was done to compare the equality of two medians or 
means. Categorical variables were presented using frequency 
tables and percentages. Differences between two proportions 
were measured using the two-sample t-test of proportions. 
The level of significance for hypothesis testing was p ≤ 0.05. 
For observer variability, the kappa coefficient was used as an 
index of agreement between two categorical variables.

Ethical consideration
Informed written consent was obtained from each participant 
before inclusion. If TB was diagnosed by the researchers, 
then patients were started on treatment immediately. The 
researchers referred patients to a haematologist when further 
investigations were needed. Ethical approval to conduct this 
study was obtained from Walter Sisulu University Research 
Ethics and Bio-safety Committee (protocol number 046/2013) 
and permission to do the study was obtained from the 
Eastern Cape Department of Health.

Results
Fifty consecutive participants were recruited. Of these 
participants, 72% were females and the remaining 28% were 
males. The baseline characteristics of participants are shown 
in Table 1a-c. The median age of 35.5 years for males was 
higher compared with 32 years for females but the difference 
was not significant. Table 1a-c also shows that the 
haemoglobin levels ranged from 3.6 to 7.9 g/dL with no 

TABLE 1a: Baseline characteristics of patients.
Sex n % 95% confidence interval p

Female 36 72 59.6–84.4
< 0.00001

Male 14 28 15.6–40.4
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statistical difference between the median Hb of males and 
females (p = 0.692).

Forty-six participants had CD4 count results. While 25% of 
females had CD4 counts ≤ 60 cells/µL, 75% of females had 
CD4 counts ≤ 156 cells/µL. Similarly, for males, 25% had 
CD4 counts of ≤ 57 cells/µL and only 25% of participants had 
CD4 counts ≥ 190 cells/µL. Males were, however, found to 
have higher median CD4 counts (143 cells/µL) as compared 
with females (95 cells/µL), but this was not statistically 
significant (p = 0.558). Even though 25% of males had a viral 
load that was not detectable while 25% of females had a viral 
load that was ≤ 164.5, there was no statistical difference in the 
median viral loads of males and females (p = 0.541).

Anaemia was characterised as follows in 46 patients: 
normocytic, 63%; macrocytic, 20% and microcytic, 17% 
(normal ranges mean corpuscular volume [MCV]: females, 
78.9 fL–98.5 fL and males, 83 fL–101 fL). In four patients, Hb 
was diagnosed by a rapid test without a full blood count. The 
mean of all values for the mean corpuscular haemoglobin 
concentration (MCHC) was 30 g/d for males and 29 g/dL for 
females, and was low for both sexes (normal ranges: females 
32.7 g/dL–34.9 g/dL and males 31.5 g/dL–34.5 g/dL). The 
mean Red Cell Distribution Width (RDW) of 20% was high 
(normal ranges: female 12.4% – 17.3% and males 11.6% – 14%).

Tuberculosis symptom screen
Of the participants, 40 (80%) had a positive TB symptom 
screen with one or more symptoms (see Table 2). The majority 
of participants (64%) were significantly more likely to have 
been coughing (p = 0.005). Unintentional weight loss, night 
sweats and pyrexia were significantly likely to be found in 
92%, 80% and 86%, respectively (p < 0.0001).

Physical examination
Six (12%) patients had one or more signs suggestive of EPTB 
on physical examination, namely lymphadenopathy (4), 

pleural effusion (2) and meningitis (1). Of these, five had 
clinically diagnosed or bacteriologically proven TB and one 
had cryptococcal meningitis.

Prevalence of tuberculosis
The overall prevalence of TB was 86%: 43 patients (86%) had 
either or both bacteriological and clinical TB, 42 (84%) had 
clinical TB and 14 (28%) had bacteriologically proven TB.

Tuberculosis yield per test
Table 3 shows the yield of TB per diagnostic investigation, 
that is, the number identified with TB per test. CXR, US and 
sputum Xpert had the highest yield.

Time to diagnosis per test
Figure 1 shows the mean time (days) to diagnosis of TB per 
test. The tests with the highest diagnostic yield and the 
shortest period to diagnosis were CXR, US and sputum Xpert.

Yield from other diagnostic modalities
Of 13 patients who had urine TB cultures, two had positive 
results. These two patients also had clinical TB on US and one 
patient had a CXR that also indicated clinical TB. Overall, 
urine culture did not identify any additional TB cases over 
those identified by CXR and US. Seven of 30 patients had 
bacteriologically proven TB on blood culture. All seven had 
clinical TB on CXR and US. Blood culture did not identify 
any additional TB cases over those identified by CXR and US.

Site of tuberculosis
Of 43 patients diagnosed with TB, 33 (77%) had PTB, 34 (79%) 
had EPTB and 24 (56%) had both types. See Figure 2. Of those 
with EPTB, 31 were identified by US, 2 by CXR (pleural 
effusions) and 1 by blood culture. US findings were as 
follows: abdominal TB, 29; combined abdominal TB and 
pericardial effusion, 1; and pleural effusion, 1.

TABLE 3: Tuberculosis identified per test.
Test Number tested TB identified no. (%)

CXR 32 29 (91)
US 50 31 (62)
Xpert 23 8 (35)
TB blood culture 32 7 (22)
TB urine culture 13 2 (15)

CXR, chest X-ray; TB, tuberculosis; US, ultrasound.

TABLE 2: Tuberculosis symptom screen.
Variable Yes/No n (%) p

Cough Yes 32 (64)
0.005

No 18 (36)
Unintentional weight loss Yes 46 (92)

< 0.0001
No 4 (8)

Night sweats Yes 40 (80)
< 0.0001

No 10 (20)
Fever Yes 43 (86)

< 0.0001
No 7 (14)

TABLE 1c: Baseline characteristics of patients.
Hb (g/dL) by Sex n Range Mean (standard deviation) p

Female 36 3.6–7.9 6.0 (1.1)
0.692Male 14 3.7–7.7 5.8 (1.3)

Total 50 3.6–7.9 5.9 (1.2)

TABLE 1b: Baseline characteristics of patients.
Characteristics n Interquartile range Median p

Age (years) by Sex
 Female 36 25–41 32

0.559 Male 14 26–46 35.5
 Total 50 26–42 32.5
CD4 Count (cells/µL) by Sex
 Female 33 60–156 95

0.558 Male 13 57–190 143
 Total 46 57–180 99.5
Viral load (copies/mL) by Sex
 Female 20 164.5–793 000 215 725

0.541 Male 6 0–446 893 106 050
 Total 26 138–715 000 193 225
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Seven patients had EPTB on more than one diagnostic 
modality; of these, one patient had TB on US, blood and urine 
culture, five patients had TB on US and blood culture and one 
patient had TB on US and urine culture. Of the three patients 
with pleural effusions, one had a positive TB blood culture.

Inter-rater agreement for chest X-ray reading 
by radiologist and family physicians
Of 32 patients who had a CXR, 29 (91%) had probable TB 
when assessed by the radiologist. The total CXRs available 
for comparison by the radiologist and the two family 
physicians was 31. When the CXRs were assessed by two 
family physicians, agreement with the radiologist for the 
presence of TB was 77% for Family Physician 1 and 26% 
for Family Physician 2. For Family Physicians 1 and 2, the 
kappa results were, respectively, 0.537 (95% CI 0.162–0.912) 
representing moderate agreement and 0.0719 (95% CI 0.0183–
0.162) representing slight agreement.25

Discussion
A high prevalence (86%) of undiagnosed TB in patients with 
HIV infection and severe anaemia was found in this study. 

This finding is consistent with other studies from sub-
Saharan Africa. In Malawi, 43% of 77 patients with HIV 
infection and severe anaemia admitted to a general medical 
ward had TB (bacteriological and clinical).12 In a township in 
Cape Town, the prevalence of culture confirmed PTB was 
40% in 25 patients with HIV infection and severe anaemia.15 
In a larger study, over a median follow-up of five years of 
1521 patients in the same township, TB (pulmonary and extra 
pulmonary) incidence rates were strongly associated with 
anaemia severity; those without anaemia had a rate of 
4 cases/100 person-years (PYs) compared with 10, 27 and 
88 cases/100 PYs in those with mild, moderate and severe 
anaemia, respectively.26 Another study reported severe 
anaemia in 177 of 575 unselected consecutive HIV-infected 
adults requiring acute medical admission to a district hospital 
in Cape Town; of these, 80 (45%) had ‘newly diagnosed TB’ 
and 14 (8%) had ‘clinical deterioration of known TB’.18 Both 
Malawi and South Africa have a high burden of TB.27

Patients in this study were predominantly females (72%) and 
the proportion in the reproductive age group of 15–49 years 
was 86%. Similarly, of the patients with severe anaemia and 
HIV in the study in Cape Town, 59% were females.18 The sex 
and age distribution reflects that of persons with HIV in the 
South African population where there is a higher overall HIV 
prevalence in females of 14.4% compared with 9.9% in males, 
and the proportion of persons aged 15–49 years is 90% (of 
those aged 15 years or more).22 Most patients had advanced 
HIV disease as indicated by a high viral load and a mean 
CD4 less than 200, a level below which there is a high risk of 
severe opportunistic infections and HIV-related cancers.

In this study, 34 (79%) had EPTB. This compares with 
estimates of more than 50% EPTB in patients with HIV 
infection in a review by Sharma and Mohan.20 Abdominal TB 
was the most common anatomical site of EPTB (62%), in this 
study, in contrast to the studies reported by Sharma and 
Mohan where lymph node TB (35%) was the most common 
site. In addition, 56% had both PTB and EPTB, indicative of 
disseminated disease, which is defined as disease that is not 
limited to one site in the body.28 Disseminated TB is common 
in hospitalised patients with HIV who die in South Africa 
and was present at autopsy in 100%5 and 97% of patients.29 
Among outpatients with HIV and culture confirmed PTB in 
Cape Town, 24% had disseminated disease as indicated by 
the presence of renal disease based on a positive urine lateral 
flow lipoarabinomannan (LF-LAM) assay.30

The optimal combination of tests to rapidly diagnose TB in 
HIV-infected patients with severe anaemia in this study was 
CXR, US (abdomen, pericardium and lower chest) and 
sputum Xpert. These can readily be done in a district hospital. 
Blood and urine tests did not identify any additional cases 
over those identified by CXR and US, and they have a lower 
yield and take longer to obtain results. However, they are 
important for a bacteriological diagnosis, particularly to 
exclude drug-resistant TB. An estimated 2.8% of TB cases in 
South Africa have multidrug-resistant TB (MDR-TB) and 
4.9% have isoniazid mono-resistance.31 A new urine test,  

PTB EPTB

9 24         10

Source: Authors’ own work
PTB, pulmonary tuberculosis; EPTB, extra pulmonary tuberculosis.

FIGURE 2: Site of tuberculosis and numbers diagnosed.
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LF-LAM used for rapid diagnosis of TB was not available 
at Mthatha General Hospital at the time the study was 
conducted. It is recommended for diagnosis in patients with 
signs and symptoms of TB with a CD4 count less than or 
equal to 100 cells/µL or who are seriously ill regardless of 
CD4 count.27

While the CXRs in this study gave a high yield of TB, they 
were read by a radiologist. In district hospitals, there are no 
radiologists and X-ray reports are read by general medical 
officers and family physicians. CXRs in patients with HIV and 
low CD4 counts can be difficult to interpret as changes from 
TB can be subtle and atypical.11,32,33 Poor inter-rater agreement, 
as in this study, has been well described in diagnosing TB 
on CXR depending on the level of experience34,35 but can be 
improved by training.36 Training in US is standard in many 
Family Medicine programmes37,38 and there is evidence that 
family physicians can perform US as well as radiologists.37,39 
It is, therefore, important to ensure that doctors in district 
hospitals are trained both in CXR interpretation and US 
diagnosis of TB in immunocompromised patients.

The results of this study show that 80% of patients had a positive 
TB symptom screen. However, the doctors who initially 
assessed the patients did not investigate for TB. National 
guidelines recommend symptom screening for TB in all HIV-
infected patients at every contact with healthcare providers 
and investigation for TB if there is one or more symptom.23 
As part of clinical governance, doctors need to adhere to these 
guidelines. Current national guidelines state that

an Hb < 8 g/dL with no clear cause should generally trigger 
additional investigations; usually there is an underlying serious 
OI [opportunistic infection], often TB, and this requires urgent 
diagnosis and treatment.19

Based on the high prevalence of TB found in this and other 
studies, the guidelines should be modified to mandate 
specific tests to exclude PTB and EPTB.

Six patients had physical signs suggestive of EPTB that were 
not noted by the doctors who first assessed the patients. This 
is not unexpected as there is a wide variation in doctors’ 
ability to discern physical signs and interpret tests.25 For 
example, most studies of the reliability of physical signs such 
as chest movements, clubbing, vocal fremitus, dullness on 
percussion and reduced auscultatory percussion have a 
kappa of less than 0.6, indicating only moderate agreement 
or less.40 It is possible that doctors would have found signs on 
follow-up examinations.

The majority of patients had a normocytic anaemia. Lewis 
et al.12 reported that anaemia of chronic disease was the 
most common type of anaemia in HIV-infected patients with 
severe anaemia in Malawi. In this study, assigning a cause for 
anaemia was difficult without an extensive haematological 
workup. All had HIV and the majority had TB. Furthermore, 
tests were not done for other opportunistic infections that 
commonly occur with HIV, for example cytomegalovirus and 

histoplasmosis. However, on the basis of similar studies in 
southern Africa,12,18 it is likely that TB was the underlying 
cause or precipitant of the severe anaemia.

The MCHC was low for both sexes and is consistent with 
hypochromia as a result of severe anaemia.41 The mean RDW 
was high and a high RDW has been associated with chronic 
inflammation, independently of age, sex, MCV, Hb and 
ferritin in HIV-negative patients42; and it has been linked to 
increased disease activity in HIV infection, manifested by 
increased viral load and AIDS.43

Strengths and limitations of 
the study
The results of this study are not generalisable. The sample 
was non-random. Available results for urine culture were 
few; this precluded sufficient data for inferential statistical 
analysis. While there are methods for minimising the impact 
of missing data, for example, multiple imputation,44 the 
authors did not consider imputing data. Patients were seen 
only once and other causes of anaemia may have been 
diagnosed later. A limitation of the study design is the fact 
that there is no control group and thus limits associations to 
observations made within the study participants.

The strength of this study is that it has a high clinical relevance 
on the approach to anaemia in HIV-infected patients in 
district hospitals.

Conclusion
The majority of HIV patients with severe anaemia had TB 
disease and EPTB was as prevalent as PTB. CXR, US 
(abdomen, pericardium and chest) and sputum Xpert were 
the optimum tests for rapid diagnosis of TB. It is advised that 
South African national TB/HIV guidelines incorporate these 
specific tests to diagnose TB in patients with HIV and severe 
anaemia.
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