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Background: Extrapulmonary tuberculosis (EPTB) is common among people living with HIV
(PLWH). Abdominal ultrasound is an accessible investigation, frequently employed to support
the diagnosis of EPTB, but may lead to misdiagnoses of diseases with overlapping clinical
features, such as lymphoma.

Objectives: To describe the abdominal ultrasound features and confirmed diagnoses of
patients referred to a biopsy clinic with unexplained lymphadenopathy.

Method: This was a retrospective descriptive study of patients attending the peripheral
lymph node biopsy clinic at Groote Schuur Hospital between 2017 and 2020, who
had abdominal ultrasound examinations while being investigated for unexplained
lymphadenopathy. Ultrasound features were compared to the final diagnosis made on the
lymph node biopsy.

Results: Thirty-four patients were included, most of whom were PLWH (59%). Approximately
one-third had a confirmed diagnosis of lymphoma (29%) and approximately one-third had
a confirmed diagnosis of tuberculosis (32%). Splenic hypoechoic lesions were more common
in patients with lymphoma (64%) than in patients with tuberculosis (46%) and malignancy
(17%). Ascites was equally distributed between patients with tuberculosis (36%) and
lymphoma (36%). The ultrasound report and confirmed diagnoses agreed in 40% of patients
with tuberculosis. Additionally, 36% of patients with confirmed lymphoma were suspected
to have tuberculosis based on the abdominal ultrasound.

Conclusion: Abdominal ultrasound abnormalities such as splenic hypoechoic lesions,
lymphadenopathy, and ascites/pleural effusion have a differential diagnosis including both
tuberculosis and lymphoma, and should be investigated accordingly.

Keywords: HIV; lymphoma; tuberculosis; ultrasound; sub-Saharan Africa.

What this study adds: This study highlights the need to consider lymphoma in patients with
ultrasound features such as splenic hypoechoic lesions, lymphadenopathy, and ascites, which
are commonly considered diagnostic of EPTB.

Introduction

The estimated HIV prevalence among the South African population is 12.7%. The total number of
peopleliving with HIV (PLWH) was estimated at 8.0 million in 2024.! Extrapulmonary tuberculosis
(EPTB) is more common in PLWH and is difficult to diagnose because of the paucibacillary nature
of the disease.>® The diagnosis of EPTB in resource-limited settings is even more challenging.
Without a proven diagnosis, physicians frequently turn to empiric tuberculosis therapy in
tuberculosis-endemic areas.* The careful follow-up of patients on empiric tuberculosis therapy
and monitoring of their clinical response is important, but is seldom done in an overburdened
healthcare system.” Because of the high burden of patients with tuberculosis, as well as diagnostic
limitations, physicians frequently use a composite of clinical findings and insensitive investigation
findings combined into a ‘score” to diagnose EPTB.*” Without close follow-up, this practice results
in underdiagnosis of conditions that mimic tuberculosis.® Missed, or delayed, diagnosis can be
fatal for diseases such as cancer, where timely diagnosis affects outcomes. Cancer is the leading
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cause of death for PLWH in economically developed
countries, and non-Hodgkin’s lymphoma is the most
common cancer in the United States.” The latest Global
Cancer Observatory ranked lymphoma as the seventh most
common cancer in South Africa.” However, there are several
challenges in studying cancer prevalence in PLWH in South
Africa, and the true prevalence of lymphoma is likely higher
than reported.”” A study done more than a decade ago in a
tertiary centre in Johannesburg, South Africa showed that
lymphoma has a 10-100-fold increased incidence in PLWH."
Furthermore, the incidence of lymphoma is likely to increase
as, even with antiretroviral therapy (ART), lymphoma has a
7.7-11.5-fold increased risk in PLWH, unlike other HIV-
associate malignancies that are greatly reduced through
early virological suppression.'?

Lymphoma has many overlapping features with EPTB,
including lymphadenopathy, fever, night sweats, weight
loss, and abnormal abdominal ultrasound features.'>
Cohort studies of patients with lymphoma from tuberculosis-
endemic areas report up to 85% of patients on presumptive
tuberculosis treatment at the time of lymphoma diagnosis.>'>1¢

Point-of-care ultrasound (POCUS) is an accessible
investigation, guiding healthcare workers in clinical
decision-making. Its utility in detecting EPTB in PLWH
has been well established.'”#1°?° Features suggesting EPTB
on abdominal ultrasound are hepatomegaly, hepatic
lesions, lymphadenopathy, ascites, pleural effusions,
splenomegaly, and splenic hypoechoic lesions.!® In PLWH,
splenic hypoechoic lesions on ultrasound are present in
one out of five patients with EPTB and their presence has,
therefore, been suggested as a sufficient indication to
initiate tuberculosis treatment in PLWH.? However,
presentation with extra-nodal lymphoma involving organs
such as the liver and spleen is commonly seen in PLWH.*
Splenic involvement of lymphoma occurs in 30% — 40% of
non-Hodgkin’s and one-third of Hodgkin’s lymphomas.”
Intra-abdominal lymphoma may frequently cause
abdominal lymphadenopathy.? Ascites is less frequent in
lymphoma but may occur, especially in PLWH who have a
higher rate of extra-nodal disease.” Lymphoma is a
commonly overlooked cause in the differential diagnosis
of splenic hypoechoic lesions on ultrasound, due to the
estimated 10 times higher incidence of tuberculosis
compared to lymphoma in South Africa.”*

The aim of this study is to describe the abdominal ultrasound
features among patients referred to a lymph node biopsy
clinic with unexplained lymphadenopathy, and to compare
these features with their final diagnosis determined by a
battery of tests including histology.

Research methods and design
Study design

This was a retrospective descriptive study. Study patients
were identified from a cohort of patients referred to the
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rapid access diagnostic lymphadenopathy clinic (RADLAC)
for lymph node biopsies from 01 November 2017 to
30 September 2020.

Setting

The study was located at the Clinical Haematology unit,
Groote Schuur Hospital (GSH), a tertiary referral academic
hospital in Cape Town, South Africa.

Study population and sampling strategy

Participants in the study were chosen from the RADLAC
database if they had undergone an abdominal ultrasound
at their referring healthcare facility, as part of the
diagnostic work-up for unexplained lymphadenopathy, in
the preceding 6 months. The inclusion criteria for the
RADLAC were adults (> 18 years), referred with
lymphadenopathy (Ilymph node > 20 mm in the widest
diameter) located in either the cervical, axillary, or inguinal
region. Patients on presumptive tuberculosis therapy were
enrolled provided this had been given for less than 1 month.
Patients with contraindications to core-needle biopsy (low
platelets, other coagulopathy, clinically unstable, site of
biopsy unsafe) were excluded.

Data collection

As part of the routine enrolment of patients attending the
RADLAC, demographic information, symptoms, symptom
duration, physical findings, HIV status, blood results, and
results of prior tuberculosis investigations performed, were
recorded. The site of biopsy was recorded, along with other
sites of lymphadenopathy. The presence and duration of
constitutional symptoms (cough, loss of weight, night sweats,
fever) were specifically enquired about, as was the duration
of lymphadenopathy. Blood was taken for a full blood count
with differential and lactate dehydrogenase (LDH) if not
performed in the 2 weeks prior to lymph node biopsy. For all
HIV-positive patients, a recent CD4 count and a viral load
were collected for those on ART.

The folder numbers of all participants in the RADLAC study
were utilised to verify whether an abdominal ultrasound had
been performed as part of their diagnostic evaluation.
Abdominal ultrasound reports were obtained from the
Picture Archiving and Communication System (PACS),
which contains imaging data, reports from GSH, and its
referral hospitals. The ultrasounds were performed by
sonographers, registrars, and qualified radiologists employed
at different hospitals. The findings on the abdominal
ultrasound report were recorded and added to the existing
Research Electronic Data Capture (REDCap) database that is
used to capture data for the RADLAC. The parameters that
were reviewed on the abdominal ultrasound reports were
hepatomegaly, hepatic lesions, lymph node size and location,
presence of ascites or pleural effusion, splenomegaly, splenic
hypoechoic lesions, and the suspected diagnosis made by the
ultra-sonographer.
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Tests on lymph node specimens

In the RADLAG, fine-needle aspiration (using a 22-G needle
and 5 mL syringe) was performed first to check for caseous
material; if > 0.5 mL of caseous material was aspirated, the
MTB/Rif Xpert Ultra assay (Cepheid, Sunnyvale, California,
United States), an air-dried smear for acid-fast bacilli (AFB)
using the Ziehl-Neelsen stain and a tuberculosis culture was
performed.’ If < 0.5 mL of caseous material was aspirated, a
core-biopsy was performed using an automated biopsy gun
(BARD Magnum™, CR Bard Inc.,, Covington, Georgia,
United States) with a 14-G needle. The tissue underwent
histological examination, which included AFB staining, the
MTB/Rif Xpert Ultra assay, and tuberculosis culture.
Additionally, it was submitted to the National Health
Laboratory Services (NHLS) Anatomical Pathology Lab
for morphological assessment and immunohistochemical
staining. If all test results were inconclusive, the patient
underwent either a repeat core-biopsy or an excision biopsy
at the discretion of the treating clinician.’* As already
described in the RADLAC, focused investigations were
carried out on lymph node tissue and aspirate to diagnose
tuberculosis and lymphoma.* Tuberculosis was diagnosed
on lymph node aspirate or tissue if AFBs were identified or
if the culture or the Xpert MTB/RIF Ultra was positive.
Bacterial adenitis was diagnosed if pus was aspirated, and
all tuberculosis investigations were negative. Other
diagnoses were made histologically on the core or excision
biopsy. Lymphoma type was classified according to the
2016 World Health Organization (WHO) classification of
lymphoma tissues.”

Data analysis

Data were analysed using STATA V14 (Stata Corporation,
College Station, Texas, United States).? Categorical variables
were described by frequencies and percentages and
compared using Pearson Chi-squared or Fisher’s exact tests,
as appropriate. Numerical variables were described by
medians and interquartile ranges and compared using
student’s t-tests (parametric data) and Mann-Whitney or
Kruskal Wallis tests (non-parametric data). In exploratory
analysis presented in Online Appendix 1, Table 1-Al, we
calculated the diagnostic accuracy with 95% confidence
intervals (sensitivity, specificity, positive predictive values,
and negative predictive values) of selected individual and
combined ultrasound features by comparing them to the
composite reference standard of a histological, Xpert MTB/
RIF Ultra or culture diagnosis. For all analyses, statistical
significance was set at a = 0.05.

Ethical considerations

Ethical approval for this study (reference no: HREC830/2020)
and the RADLAC (reference no.. HREC674/2017) were
obtained from the University of Cape Town, Faculty of
Health Sciences” Human Research Ethics Committee (HREC).
Informed consent was obtained from all participants in the
RADLAC study. This study was conducted in accordance
with the Declaration of Helsinki.
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Results

Of the 188 patients included in the RADLAC study
between November 2017 and September 2020, 34 (18%)
patients had an abdominal ultrasound examination in
their referring healthcare unit while being investigated
for unexplained lymphadenopathy (Figure 1). Compared
to those who did not have an abdominal ultrasound, the
34 patients who underwent abdominal ultrasound
examination were significantly more likely to undergo
chest X-ray (CXR) examination in their referring
healthcare unit, (91% vs 38%, P < 0.001). Patients who had
an abdominal ultrasound also had significantly lower
haemoglobin (median 10.3 g/dL vs 12.4 g/dL, P < 0.001)
and a higher proportion of axillary and inguinal
lymphadenopathy (axillary: 18% vs 7%; inguinal: 9% vs
2%, P = 0.014), but a lower proportion of cervical
lymphadenopathy (74%) compared to their counterparts
(91%). There were no further significant differences
between those who had an abdominal ultrasound and
those who did not. Additional information on the 154
patients without an abdominal ultrasound is presented in
Online Appendix 1, Table 2-A1.

The cohort with abdominal ultrasound had a median age
of 33 years and a high prevalence of HIV positivity (59%)
(Table 1). Among PLWH, 13 (65%) were on ART at the
time of lymph node biopsy, 5 of whom were virally
suppressed. The median CD4 count was 114 cells/mm?
(interquartile range [IQR]: 68-292). The most common
biopsy site was the neck (74%). The median haemoglobin
was significantly lower among PLWH compared to their
counterparts (P = 0.013). There was no significant
difference between median haemoglobin by diagnostic
outcome (P = 0.473). The most common indication for an
abdominal ultrasound was suspected EPTB (17/34 cases:
50%). Suspected lymphoma was only reported as the
indication for ultrasound in three cases. Approximately
one-third (29%) of patients had a final diagnosis of

Patients referred to RADLAC
between November 2017
and September 2020

(n=392)
[ | Patients excluded from RADLAC
v ' studyf (n = 204)
Patients included in RADLAC
study (n = 188)
| Patients who did not have a
I » lymph node biopsy excluded

(n=21)

Patients who had a lymph
node biopsy (7 = 167)

[ Patients who did not have an
v ultrasound excluded (n = 133)

Patients who had a lymph node
biopsy and an ultrasound within
6 months of referral
(n=34)

v

RADLAC, rapid access diagnostic lymphadenopathy clinic.
T, did not arrive, lymph node too small, procedure unsafe, not a lymph node.

FIGURE 1: Consort diagram of patients included in this study.
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lymphoma and approximately one-third (32%) of patients
had a diagnosis of tuberculosis.

Table 2 describes the diagnostic relationship between
the confirmatory testing (histology, microscopy, culture,
cytology, Xpert MTB/RIF Ultra) and the suspected
diagnosis on abdominal ultrasound. The finding on the
ultrasound report was ‘inconclusive’ in most cases (n = 20;
59%) and lymphoma was never suspected as the diagnosis.
The ultrasound report was deemed inconclusive when no
diagnosis was suggested on the report by the reporting
clinician. The ultrasound report and the confirmed diagnosis
were consistent in only 40% of the patients diagnosed with
tuberculosis. Additionally, 36% of patients with confirmed
lymphoma were suspected to have tuberculosis based on
the abdominal ultrasound. At the time of attending the
RADLAC, 13 patients (38%) were on empiric tuberculosis
therapy. Of these, only five patients had a final diagnosis of
tuberculosis, while the others were diagnosed with
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lymphoma (n = 5), metastatic malignancy (» = 1) and

reactive lymphadenopathy (n = 2).

Regarding specific ultrasound findings presented in Table 3,
splenic hypoechoic lesions (46%) and lymphadenopathy (43%)
were most reported. Splenomegaly was not present in patients
with tuberculosis but was seen in 36% of lymphoma patients.
Hepatic lesions (4%) were the least common ultrasound
finding. Splenic hypoechoic lesions were more common in
patients with lymphoma (64%) compared to patients with
tuberculosis (46%) and malignancy (17%). Lymphadenopathy
was most often found in lymphoma patients (64%), followed
by patients with malignancy (50%) and tuberculosis (18%).
Ascites was equally distributed between patients with
tuberculosis (36%) and lymphoma (36%).

Discussion

This study aimed to provide a descriptive analysis of
abdominal ultrasound findings in patients who were

TABLE 1: Demographic and clinical characteristics of patients with a lymph node biopsy and abdominal ultrasound between 2017 and 2020 (N = 34).

Variable Total HIV positive HIV negative
n % Median IQR n % Median IQR n % Median IQR
Age at presentation (years) - - 33.2 28.5-43.2 - - 325 28.9-37.8 - - 37.0 28.4-61.8
Men 13 38.2 - - 8 40.0 - - 5 35.7 - -
Blood results
Haemoglobin (g/dL) 34 100.0 10.3 6.5-12.2 o = 8.2 6.3-11.2 = = 11.8 10.8-13.6
Lymphocytes (x 10°/L) 28 82.4 1.5 0.8-2.2 - - 0.9 0.7-1.7 - - 1.8 1.1-2.4
Platelets (x 10°/L) 33 97.1 337 265-422 - - 286 106-510 - - 347 290-403
LDH (U/L) 29 85.3 270 191-340 - - 262 201-340 - - 272 183-343
Constitutional symptoms present 25 73.5 - - 14 70.0 - - 11 78.6 - -
CXR performed before biopsy 31 91.2 - - 20 100.0 - - 11 78.6 - -
Lymph node site
Neck 25 73.5 - - 15 75.0 - - 10 71.4 - -
Axillary 6 17.6 - - 3 15.0 - - 3 214 - -
Inguinal 3 8.8 - - 2 10.0 - - 1 7.1 - -
Final diagnosis
Tuberculosis 10 29.4 - - 5 25.0 - - 5 35.7 - -
Lymphoma 11 324 - - 8 40.0 - - 3 21.4 - -
Metastatic malignancy 6 17.7 - - 5 25.0 - - 1 7.1 - -
Other 5 14.7 - - 1 5.0 - - 4 28.6 - -
Inconclusivef 2 5.9 - - 1 5.0 - - 1 7.1 - -
Note: Total (N = 34; 100%), HIV positive (n = 20; 59%) and HIV negative (n = 14; 41%).
LDH, lactate dehydrogenase; CXR, chest X-ray; IQR, interquartile range.
+, final diagnosis described as inconclusive if no ultrasound diagnosis was indicated on the ultrasound report.
TABLE 2: Diagnostic relationship between abdominal ultrasound findings and confirmed diagnosis from lymph node biopsy.
Suspected diagngsis Confirmed diagnosis from lymph node biopsy
:rti:gotzjr:‘gbdommal Tuberculosis Lymphoma Metastatic malignancy Othert Inconclusive
(n=10) (n=11) (n=6) (n=5) (n=2)

n % n % % n % n %
Tuberculosis 4 40.0 4 36.4 16.7 2 40.0 0 0.0
(n=11)
Lymphoma 0 0.0 0 0.0 0.0 0 0.0 0 0.0
(n=0)
Metastatic 0 0.0 0 0.0 16.7 0 0.0 0 0.0
malignancy (n = 1)
Other 0 0.0 1 9.1 0.0 0 0.0 1 50.0
(n=2)f
Inconclusive§ 6 60.0 6 55.6 66.7 3 60.0 1 50.0
(n=20)y

Note: Diagnostic tests on lymph node specimens included histology, microscopy, culture, cytology, and Xpert MTB/RIF Ultra tests.

+, Other biopsy diagnoses included: 3 reactive, 1 sarcoidosis, 1 sinus histiocytosis; , The two other diagnoses made on ultrasound were gallstones; §, Final diagnosis described as inconclusive if no
ultrasound diagnosis was indicated on the ultrasound report; §, Of the 20 inconclusive abdominal ultrasounds, 18 had abnormalities present, while 3 were normal.
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TABLE 3: Abdominal ultrasound findings present among patients diagnosed with tuberculosis, lymphoma, or malignancy on lymph node biopsy.

Abdominal ultrasound finding

Lymph node biopsy diagnosis

Tuberculosis (n = 11)

Lymphoma (n = 11) Malignancy (n = 6)

Hepatomegaly (1 = 6; 21.4%)

Hepatic lesions (n = 1; 3.6%)
Lymphadenopathy (n = 12; 42.9%)

Ascites (n=9; 32.1%)

Pleural effusion (n = 6; 21.4%)

Splenic hypoechoic lesions (n = 13; 46.4%)
Splenomegaly (n = 6; 21.4%)

N O U1 W » N O NI

3 features present (lymphadenopathy, ascites/pleural effusion and
splenic hypoechoic lesions) (n = 5; 17.9%)

% n % n %
18.2 3 27.3 1 16.7
0.0 0 0.0 1 16.7
18.2 7 63.6 3 50.0
36.4 4 36.4 1 16.7
27.3 1 9.1 2 333
455 7 63.6 1 16.7
0.0 4 36.4 2 333
18.2 3 27.3 0 0

Note: Diagnostic tests on lymph node specimens included histology, microscopy, culture, cytology, and Xpert MTB/RIF Ultra tests.

comprehensively investigated for lymphadenopathy and to
compare these features to their confirmed lymph node biopsy
diagnosis. Our study highlights the risk of underdiagnosis of
lymphoma due to overlapping radiological features between
tuberculosis and lymphoma, specifically splenic hypoechoic
lesions. Considered a key diagnostic feature of tuberculosis,
these lesions could not reliably distinguish between
tuberculosis and lymphoma, whether used alone or in
combination with other ultrasound features such as ascites,
pleural effusions, and lymphadenopathy. We found splenic
hypoechoic lesions in 46% of tuberculosis patients and in
64% of lymphoma patients. Interestingly, splenomegaly
emerged as a potential discriminator between the two
conditions, being absent in all tuberculosis patients but
present in 36% of those with lymphoma.

A systematic review evaluating the ultrasound features of
PLWH with tuberculosis coinfection in five countries,
including developed and developing countries, showed
splenic hypoechoic lesions were present in 63% of patients.
First, in comparison, our study identified splenic hypoechoic
lesions in 46% of patients with tuberculosis and in 64% of
patients with lymphoma.? Although smaller, our study
included HIV-infected and HIV-uninfected patients with
tuberculosis or histologically proven lymphoma in South
Africa, providing a critical nuance to the application of
their results that ensures lymphoma diagnosis is not
overlooked. Second, our study showed the combination of
three ultrasound features - ascites/pleural/effusions,
lymphadenopathy, and splenic hypoechoic lesions — was
also non-specific, observed in 18.2% of tuberculosis patients
and 27.3% of lymphoma patients. It is known that one of the
weaknesses of POCUS in the diagnosis of tuberculosis is
poor specificity.” Consequently, diagnostic mimics like
lymphoma are missed in a tuberculosis-endemic area.
Griesel et al. conducted a prospective study of HIV inpatients,
with WHO danger signs and cough, in a South African
hospital.” They examined multiple ultrasound features
among PLWH with and without tuberculosis co-infection
and found that using a combination of three ultrasound
features (ascites/pleural effusions, lymphadenopathy and
splenic hypoechoic lesions) was highly specific (98.9%) for
diagnosing tuberculosis. All three features were present in
11% of their cohort, but they did not include patients with
lymphoma as a sub-group for analysis. Our data indicates

http://www.sajhivmed.org.za . Open Access

that although a combination of markers may improve
specificity, it does not reliably exclude lymphoma.

Discrepancies between our findings and the above studies
may also be due to the use of different reference standards,
different abdominal ultrasound criteria, and different
populations. Our study included HIV-positive and HIV-
negative individuals, and we used multiple diagnostic tests
including histology, microscopy, culture, cytology, and Xpert
MTB/RIF Ultra. Studies included in the systematic review
did not all make use of newer tuberculosis diagnostic tests
such as the Xpert MTB/RIF Ultra and largely did not carry
out proper histological confirmation of available tissue for
exact diagnosis, including lymphoma. This may have
ultimately resulted in misdiagnosis of patients. Nonetheless,
we suggest that abnormal findings noted on an abdominal
ultrasound should prompt more focused investigational
techniques to confirm a diagnosis and facilitate appropriate
treatmentand patientmanagement. Additional investigations
might include flow cytometry on pleural or ascitic fluid to
assess for a clonal lymphoid population, or an ultrasound
guided intra-abdominal lymph node biopsy if there is not an
accessible peripheral lymph node.”

The novelty of this small pilot study is the use of both
histology and Xpert MTB/RIF Ultra as part of the battery of
diagnostic tests. Our study highlights the risk of
underdiagnosis of lymphoma due to overlapping clinical
and radiological features between tuberculosis and
lymphoma. In a tuberculosis-endemic area, it is important
to confirm the diagnosis of tuberculosis. In the context of
patients started on empirical tuberculosis therapy, patients
should be followed up and monitored for the improvement
of symptoms and weight gain. Patients with persistent
lymphadenopathy and constitutional symptoms on empirical
tuberculosis therapy should be referred for urgent biopsy
and histological diagnosis. In settings where a lymph node
biopsy is not possible, an Xpert MTB/RIF Ultra on needle
aspirates of lymph nodes has been shown to perform well
and can confirm tuberculosis without a biopsy.

Our study has limitations. First, it was conducted in a
highly selected, small population of patients referred for
unexplained lymphadenopathy, presumably after other
investigations were inconclusive. This resulted in a study
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that was underpowered to evaluate diagnostic accuracy
and may have introduced bias by enriching for lymphoma.
Second, retrospective procurement of ultrasound reports
from four different referring hospitals meant that ultrasound
reporting could not be standardised. Third, all participants
had an accessible peripheral lymph node; therefore, our
findings may not be generalisable to patients with
tuberculosis or lymphoma without the presence of
peripheral nodes. Despite these limitations, the use of a
stringent reference standard (histology, microscopy,
culture, cytology, Xpert MTB/RIF Ultra) as the comparator
to ultrasound findings has generated robust data with
important implications. Additionally, the study design was
strengthened by all biopsies being performed in a single
centre and by a single, experienced clinician.

These findings suggest that the abdominal ultrasound should
not be used to differentiate between lymphoma and
tuberculosis, as they have overlapping radiological features.
The ultrasound is nevertheless a valuable tool and should be
used to identify patients who are at high risk of having
either tuberculosis or lymphoma, and to prompt further
investigation to confirm the diagnosis. Patients not
responding to empiric tuberculosis therapy should be
referred early for lymph node biopsy. Further research is
required to validate these findings in a primary care setting
and refine a pragmatic diagnostic pathway that minimises
inaccurate and late diagnosis. The apparent value of
splenomegaly as a rule-out test for tuberculosis also requires
further investigation as this may be a valuable approach to
identify patients in whom urgent investigation is required to
exclude malignancy.

Conclusion

Abdominal ultrasound is widely used to support the
diagnosis of EPTB in tuberculosis-endemic areas. Our
findings highlight that this practice may lead to significant
underdiagnosis of lymphoma as many ultrasound features
considered pathognomonic of tuberculosis are frequently
seen in lymphoma. This emphasises the necessity of obtaining
a definitive diagnosis in patients with lymphadenopathy to
ensure prompt and appropriate therapy to improve patient
outcomes.

Acknowledgements

The authors would like to acknowledge Prof. Vernon Louw
for reviewing the article. The authors also thank Ruald de Vos
who assisted with data collection. This article is partially based
on the E.C.A.s thesis entitled ‘The diagnostic accuracy of
abdominal ultrasound findings in patients evaluated for
peripheral lymphadenopathy in a high HIV TB endemic
population’ towards the degree of Master of Medicine (MMEd)
in Medicine in the Department of Medicine, University of
Cape Town, South Africa on 03 February 2022, with supervisors
Prof. Estelle Verburgh and Dr. Katherine Antel. It is available
here: http:/ /hdl.handle.net/11427/39160.

Page 6 of 7 . Original Research

http://www.sajhivmed.org.za . Open Access

Competing interests

The authors declare that they have no financial or personal
relationships that may have inappropriately influenced them
in writing this article.

Authors’ contributions

E.V.conceptualised thestudy. E.C.A.reviewed the ultrasound
reports, collected data, and wrote the article. J.L.B. and K.L.B.
assisted with data management and performed the statistical
analysis. E.V. and K.A. assisted with and reviewed the final
article. D.R.C. and D.R. reviewed the final article. E.C.A.,
K.A,, J.L.B.,, KLL.B.,, D.R.C., D.R, and E.V. discussed the
results, reviewed and assisted with final editing of the article.

Funding information

Research reported in this publication was supported by the
Fogarty International Center and National Heart, Lung and
Blood Institute of the National Institutes of Health under
Award number D43 TW010345.

Data availability

Raw data were generated at Groote Schuur Hospital. Derived
data supporting the findings of this study are available from
the corresponding author, E.C.A., on request.

Disclaimer

The views and opinions expressed in this article are those of
the authors and are the product of professional research. The
article does not necessarily reflect the official policy or
position of any affiliated institution, funder, agency, or that
of the publisher. The authors are responsible for this article’s
results, findings, and content.

References

1. STAT SA. 2024 Mid-year population estimates. Pretoria: Statistics SA; 2024.

2. Kohli M, Schiller 1, Dendukuri N, et al. Xpert MTB/RIF ultra and Xpert MTB/
RIF assays for extrapulmonary tuberculosis and rifampicin resistance in
adults. Cochrane Database Syst Rev. 2021;1(1):CD012768. https://doi.org/
10.1002/14651858.CD012768.pub3

3. Antel K, Levetan C, Mohamed Z, et al. The determinants and impact of
diagnostic delay in lymphoma in a TB and HIV endemic setting. BMC Cancer.
2019;19(1):1-11. https://doi.org/10.1186/s12885-019-5586-4

4. Bresges C, Wilson D, Fielding K, et al. Early empirical tuberculosis treatment in
HIV-positive patients admitted to hospital in South Africa: An observational cohort
study. Open Forum Infect Dis. 2021;8(7):0fab162-ofab. https://doi.org/10.1093/
ofid/ofab162

5. Jgrstad MD, Dyrhol-Riise AM, ARmus J, Marijani M, Sviland L, Mustafa T. Evaluation
of treatment response in extrapulmonary tuberculosis in a low-resource setting.
BMC Infect Dis. 2019;19(1):426. https://doi.org/10.1186/s12879-019-4034-z

6. Coimbra I, Maruza M, Albuquerque MdFPM, et al. Validating a scoring system for
the diagnosis of smear-negative pulmonary tuberculosis in HIV-infected adults.
PLOS One. 2014;9(4):e95828. https://doi.org/10.1371/journal.pone.0095828

7. Global Cancer Observatory: Cancer Today [homepage on the Internet]. Lyon:
International Agency for Research on Cancer; 2020 [cited 2022 Jul 24]. Available
from: https://gco.iarc.fr/today

8. Jayasooriya SD-DF, Beecroft C, Balen J, et al. Patients with presumed tuberculosis
in sub-Saharan Africa that are not diagnosed with tuberculosis: A systematic
review and meta-analysis. Thorax. 2023;78(1):50-60. https://doi.org/10.1136/
thoraxjnl-2021-217663

9. Smith CJ, Ryom L, Weber R, et al. Trends in underlying causes of death in people
with HIV from 1999 to 2011 (D:A:D): A multicohort collaboration. Lancet.
2014;384(9939):241-248. https://doi.org/10.1016/50140-6736(14)60604-8



http://www.sajhivmed.org.za
http://hdl.handle.net/11427/39160
https://doi.org/10.1002/14651858.CD012768.pub3
https://doi.org/10.1002/14651858.CD012768.pub3
https://doi.org/10.1186/s12885-019-5586-4
https://doi.org/10.1093/ofid/ofab162
https://doi.org/10.1093/ofid/ofab162
https://doi.org/10.1186/s12879-019-4034-z
https://doi.org/10.1371/journal.pone.0095828
https://gco.iarc.fr/today
https://doi.org/10.1136/thoraxjnl-2021-217663
https://doi.org/10.1136/thoraxjnl-2021-217663
https://doi.org/10.1016/S0140-6736(14)60604-8

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

Dhokotera T, Bohlius J, Spoerri A, et al. The burden of cancers associated with HIV
in the South African public health sector, 2004-2014: A record linkage study.
Infect Agents Cancer. 2019;14(1):12. https://doi.org/10.1186/s13027-019-0228-7

Wiggill TM, Mantina H, Willem P, Perner Y, Stevens WS. Changing pattern of
lymphoma subgroups at a tertiary academic complex in a high-prevalence HIV
setting: A South African perspective. J Acquir Immune Defic Syndr. 2011;56(5):
460-466. https://doi.org/10.1097/QAI.0b013e31820bb06a

Yarchoan R, Uldrick TS. HIV-associated cancers and related diseases. N Engl J Med.
2018. https://doi.org/10.1056/NEJMral615896

Manzella A, Borba-Filho P, D’lppolito G, Farias M. Abdominal manifestations of
lymphoma: Spectrum of imaging features. ISRN Radiol. 2013;2013:483069.
https://doi.org/10.5402/2013/483069

Verburgh E, Antel K. Approach to lymphoma diagnosis and management in
South Africa. S Afr Med J. 2019;109:715. https://doi.org/10.7196/SAMJ.2019.
v109i10.14360

Swarts L, Lahri S, Van Hoving DJ. The burden of HIV and tuberculosis on the
resuscitation area of an urban district-level hospital in Cape Town. Afr J Emerg
Med. 2020;11(1):165-170. https://doi.org/10.1016/j.afjem.2020.09.016

Buyego P, Nakiyingi L, Ddungu H, et al. Possible misdiagnosis of HIV associated
lymphoma as tuberculosis among patients attending Uganda Cancer Institute.
AIDS Res Ther. 2017;14(1):13. https://doi.org/10.1186/s12981-017-0139-x

Griesel R, Cohen K, Mendelson M, Maartens G. Abdominal ultrasound for the
diagnosis of tuberculosis among human immunodeficiency virus-positive
inpatients with World Health Organization Danger Signs. Open Forum Infect Dis.
2019;6(4):0fz094. https://doi.org/10.1093/ofid/ofz094

Van Hoving DJ, Griesel R, Meintjes G, Takwoingi Y, Maartens G, Ochodo EA.
Abdominal ultrasound for diagnosing abdominal tuberculosis or disseminated
tuberculosis with abdominal involvement in HIV-positive individuals. Cochrane
Database Syst Rev. 2019;9:CD012777. https://doi.org/10.1002/14651858.
CD012777.pub2

Schafer J, Welwarth J, Novack V, et al. Detection of splenic microabscesses with
ultrasound as a marker for extrapulmonary tuberculosis in patients with HIV: A
systematic review. S Afr Med J. 2019;109(8):570-576. https://doi.org/10.7196/
SAMJ.2019.v109i8.13783

Page 7 of 7 . Original Research
20.
21.

22.
23.

24,

25.

26.

27.

28.

29.

Kahn D, Pool KL, Phiri L, et al. Diagnostic utility and impact on clinical decision
making of focused assessment with sonography for HIV-associated tuberculosis in
Malawi: A prospective cohort study. Glob Health Sci Pract. 2020;8(1):28-37.
https://doi.org/10.9745/GHSP-D-19-00251

Schafer JM, Welwarth J, Novack V, et al. Detection of splenic microabscesses with
ultrasound as a marker for extrapulmonary tuberculosis in patients with HIV: A
systematic review. S Afr Med J. 2019;109(8):570-576. https://doi.org/10.7196/
SAMJ.2019.v109i8.13783

Lee W-K, Lau EWF, Duddalwar VA, Stanley AJ, Ho YY. Abdominal manifestations of
extranodal lymphoma: Spectrum of imaging findings. Am J Roentgenol.
2008;191(1):198-206. https://doi.org/10.2214/AJR.07.3146

Saboo SS, Krajewski KM, O’Regan KN, et al. Spleen in haematological malignancies:
Spectrum of imaging findings. Br J Radiol. 2012;85(1009):81-92. https://doi.
org/10.1259/bjr/31542964

Moyo S, Ismail F, Van der Walt M, et al. Prevalence of bacteriologically confirmed
pulmonary tuberculosis in South Africa, 2017-19: A multistage, cluster-based,
cross-sectional survey. Lancet Infect Dis. 2022;22(8):1172—1180. https://doi.
0rg/10.1016/51473-3099(22)00149-9

Arber DA, Orazi A, Hasserjian R, et al. The 2016 revision to the World Health
Organization classification of myeloid neoplasms and acute leukemia. Blood.
2016;127(20):2391-2405. https://doi.org/10.1182/blood-2016-03-643544

StataCorp. 2023. Stata Statistical Software: Release 14. College Station, TX:
StataCorp LLC.

Suttels V, Du Toit JD, Fioghé AA, et al. Point-of-care ultrasound for tuberculosis
management in sub-Saharan Africa — A balanced SWOT analysis. Int J Infect Dis.
2022;123:46-51. https://doi.org/10.1016/j.ijid.2022.07.009

Dawood T. Feature detection in ultrasound images for computer aided diagnosis
of Hodgkin’s Lymphoma. Faculty of Health Sciences, Division of Biomedical
Engineering, 2021 [cited 2021 Sep 10]. Available from: http://hdl.handle.
net/11427/35492

Kroft SH, Sever CE, Bagg A, et al. Laboratory workup of lymphoma in adults:
Guideline from the American Society for Clinical Pathology and the College
of American Pathologists. Am J Clin Pathol. 2021;155(1):12-37. https://doi.
org/10.1093/ajcp/agaal9l

http://www.sajhivmed.org.za . Open Access



http://www.sajhivmed.org.za
https://doi.org/10.1186/s13027-019-0228-7
https://doi.org/10.1097/QAI.0b013e31820bb06a
https://doi.org/10.1056/NEJMra1615896
https://doi.org/10.5402/2013/483069
https://doi.org/10.7196/SAMJ.2019.v109i10.14360
https://doi.org/10.7196/SAMJ.2019.v109i10.14360
https://doi.org/10.1016/j.afjem.2020.09.016
https://doi.org/10.1186/s12981-017-0139-x
https://doi.org/10.1093/ofid/ofz094
https://doi.org/10.1002/14651858.CD012777.pub2
https://doi.org/10.1002/14651858.CD012777.pub2
https://doi.org/10.7196/SAMJ.2019.v109i8.13783
https://doi.org/10.7196/SAMJ.2019.v109i8.13783
https://doi.org/10.9745/GHSP-D-19-00251
https://doi.org/10.7196/SAMJ.2019.v109i8.13783
https://doi.org/10.7196/SAMJ.2019.v109i8.13783
https://doi.org/10.2214/AJR.07.3146
https://doi.org/10.1259/bjr/31542964
https://doi.org/10.1259/bjr/31542964
https://doi.org/10.1016/S1473-3099(22)00149-9
https://doi.org/10.1016/S1473-3099(22)00149-9
https://doi.org/10.1182/blood-2016-03-643544
https://doi.org/10.1016/j.ijid.2022.07.009
http://hdl.handle.net/11427/35492
http://hdl.handle.net/11427/35492
https://doi.org/10.1093/ajcp/aqaa191
https://doi.org/10.1093/ajcp/aqaa191

	Diagnostic use of abdominal ultrasound in detecting extrapulmonary tuberculosis or lymphoma in an HIV-endemic region
	﻿﻿Introduction
	﻿﻿Research methods and design
	﻿﻿Study design
	﻿﻿Setting
	﻿﻿Study population and sampling strategy
	﻿﻿Data collection
	﻿﻿Tests on lymph node specimens
	﻿﻿Data analysis
	﻿﻿Ethical considerations

	﻿﻿Results
	﻿﻿Discussion
	﻿﻿Conclusion
	﻿﻿Acknowledgements
	﻿﻿Competing interests
	﻿﻿Authors’ contributions
	﻿﻿Funding information
	﻿﻿Data availability
	﻿﻿Disclaimer

	﻿﻿References
	Figure
	FIGURE 1: Consort diagram of patients included in this study.

	Tables
	TABLE 1: Demographic and clinical characteristics of patients with a lymph node biopsy and abdominal ultrasound between 2017 and 2020 (N = 34).
	TABLE 2: Diagnostic relationship between abdominal ultrasound findings and confirmed diagnosis from lymph node biopsy.
	TABLE 3: Abdominal ultrasound findings present among patients diagnosed with tuberculosis, lymphoma, or malignancy on lymph node bio



