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Summary

Background: Systemic lupus erythematosus (SLE)
patients are at increased risk of developing tubercu-
losis (TB), particularly extrapulmonary TB (ExP-TB).
Aim: The present study was undertaken to investi-
gate whether SLE patients showed increased sus-
ceptibility to develop osteoarticular TB (OA-TB).
Design and Methods: We retrospectively reviewed
and compared the frequency of ExP-TB, in particular
OA-TB, in patients with SLE at a tertiary hospital in
South Africa, to a non-SLE control TB group seen at
the same hospital.
Results: TB was diagnosed 111 times in 97 (17%) of
the 568 SLE patients. The relative frequency of ExP-
TB in the SLE group (25.2%) was significantly lower
than in the control group (38.5%) (OR = 1.9,
P = 0.006). In contrast, OA-TB was diagnosed in
the SLE group in nine (8.1%) patients (seven with
peripheral arthritis and two with TB spine) compared

to 54 (0.4%) in the overall control group (OR = 20.8,
P< 0.001) and 13 (0.2%) in the subgroup of
known HIV positive patients in the control group
(OR = 44.4, P< 0.001). Within the SLE group, Black
ethnicity (P = 0.003), lymphopaenia (P = 0.001), C3/
C4 hypocomplementaemia (P = 0.05), corticoste-
roids [maximum dose (P = 0.002) and duration of
treatment (P = 0.02)] and immunosuppressive agents
(P = 0.02) were risk factors for TB. Duration of
corticosteroid therapy was the only risk factor for
OA-TB (P = 0.04).
Conclusion: While the relative frequency of ExP-TB
was lower in the SLE group compared to the control
group, our findings suggest that SLE patients are at
particular risk of developing OA-TB. Further pro-
spective studies are needed to better understand the
mechanisms that predispose SLE patients to OA-TB.

Introduction

Systemic lupus erythematosus (SLE) is a multisystem

immune-mediated disease of unknown aetiology.

Patients with SLE are susceptible to common and

opportunistic infections, and these contribute sig-

nificantly to morbidity and mortality.1 In many

populations including our own, infection remains

the leading cause of death in SLE.2 This increased

susceptibility is due to both inherent immune

abnormalities and immunosuppressive therapy

used to treat the disease.3,4 Risk factors for

infection include disease flares as well as the

use of corticosteroids, by either oral or intra-

venous route, and cytotoxics, particularly pulse

cyclophosphamide.1,5,6

Several studies have shown that SLE patients have

a higher prevalence of tuberculosis (TB) than the

general population.7 Immunocompromized patients

are increased risk of extrapulmonary disseminated
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TB (ExP-TB)8 and studies in SLE patients have shown
that ExP-TB is especially common, with the spec-
trum of organ involvement including pleura,
meninges, skin, joints and kidney.9,10 Predisposing
factors for TB in SLE patients include high-SLE
activity and in particular active lupus nephritis,
corticosteroid treatment and the use of immunosup-
pressive drugs.11–14 Recent studies highlight the
high-relapse rate and high mortality associated with
TB in SLE patients.15,16

There has been a universal increase in the
incidence of TB in recent years, and TB is endemic
in parts of the developing world such as sub-
Saharan Africa, parts of Asia and central Europe.
Tuberculosis is rife in South Africa, a public health
problem that has been exacerbated over the last two
to three decades by human immunodeficiency virus
(HIV) infection.17 These two conditions account for
a large proportion of deaths in young-to-middle-
aged adults in South Africa.18,19

Osteoarticular TB (OA-TB), a rare form of ExP-TB,
accounts for 1–3% of all TB cases. Sites of
involvement include the spine, long bones and
less commonly, the peripheral joints, usually pre-
senting as a chronic monoarthritis.20,21 Diagnosing
OA-TB is often challenging due to non-specific
features and insidious onset, and diagnostic delay is
frequent.22 Recognized predisposing factors for
OA-TB include advanced age, long-term corticos-
teroid treatment, ethnicity, low socioeconomic and
previous TB.23,24 The long-term outcome with a
prolonged course of anti-TB therapy, with or without
surgical intervention, is generally good but relapse is
well described.25

The present study was undertaken to determine
whether SLE patients were at increased risk of
developing OA-TB by comparing its frequency in
SLE patients to non-SLE patients with TB attending a
tertiary hospital. The Human Ethics Committee of
the Faculty of Health Sciences, University of the
Witwatersrand, approved the study.

Patients and methods

Medical records of all SLE patients attending the
Chris Hani Baragwanath Hospital (CHBH) Lupus
Clinic between January 1989 and March 2006, were
reviewed. The hospital is a tertiary referral centre
servicing the urban predominantly Black population
of Soweto, South Africa. All patients were 14 years
and older at disease onset and fulfilled the 1997
updated American College of Rheumatology (ACR)
criteria for SLE.26 Disease duration was defined as
onset of SLE symptoms to last visit or death, and the
follow-up period was defined as the period from first

presentation to our clinic to last visit or death.
Clinical data were abstracted from the clinical
records using ACR classification criteria definitions
for nephritis, skin, central nervous system (CNS)
involvement and arthritis. Laboratory data included
antinuclear and antiphospholipid antibody results,
lymphopaenia and C3/C4 hypocomplementaemia.
Drug therapy was recorded, including maximum
daily oral dose of prednisone (CS), use of intrave-
nous corticosteroids CS (IVCS), duration of oral CS
therapy and use of immunosuppressive drugs
including cyclophosphamide, azathioprine, cyclos-
porine, methotrexate and mycophenalate mofetil.

The relative frequency of ExP-TB in the SLE group
was compared to all TB cases (excluding SLE cases),
14 years and older, registered at the CHBH TB
centre between the inception of the registry in
January 2004 and March 2006, henceforth known
as the control group. The CHBH TB centre is a
central registry for all TB cases and captures,
amongst other parameters, site of TB and HIV status.

The diagnosis of TB was based on direct micro-
scopy of sputum and fluid using either the Ziehl-
Nielsen or auramine staining methods or mycobac-
terial culture, histology or typical chest X-ray (CXR)
findings in the setting of suggestive constitutional
symptoms. Extrapulmonary TB was defined as
Mycobacterium tuberculosis infection at a site
outside of the lungs, including pleural involvement.

Risk factors for TB and disseminated TB within the
SLE group were determined using a nested case
control design, with each SLE patient with TB or
disseminated TB matched for age (within 24 months)
with two SLE patients without TB. Disseminated TB
was defined as a miliary pattern on CXR, or
involvement of bone marrow, lymph nodes,
meninges, skin or osteoarticular system. To deter-
mine risk factors for OA-TB, each patient with
OA-TB was matched with four SLE patients without
TB infection.

Statistical methods

The chi-square test (with Yates’ correction) or the
two-tailed Fishers’ exact test was used to compare
frequencies between groups and subgroups within
the SLE group. Multivariate analysis was done by
stepwise conditional logistic regression. Variables
showing a P <0.1 in univariate analysis were
included in the model. A P <0.05 was considered
significant.

Results

Of the 568 patients who fulfilled the ACR classifica-
tion criteria for SLE, 513 (90%) were female, the
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mean age was 34.9 (SD� 12.5) years, mean
duration of follow-up was 52.6 (SD� 56.0) months
and the vast majority of patients were Black (92.6%).
None of the patients were on anti-TNF drugs. Only
13 patients received isoniazid (INH) prophylaxis.

Frequency and spectrum of TB
infections in the SLE group

Tuberculosis was diagnosed 111 times in 97 patients
representing 17% of the total SLE cohort and a
prevalence of 4.4/100 patient-years of follow-up.
Pulmonary TB (PTB) was seen in 69 patients and
28 (41%) of patients were diagnosed with TB within
the first 2 years of diagnosis of SLE. The diagnosis of
PTB was based on direct sputum microscopy in 69
(81%) of patients, and of the remaining patients, two
(3%) had positive sputum cultures, two (3%) had
transbronchial biopsies with suggestive histology
and nine (13%) had constitutional symptoms and a
CXR highly suggestive of TB. Extensive pulmonary
disease affecting more than one lobe was noted in
seven patients. Three patients had a miliary pattern
on CXR.

Extrapulmonary TB was diagnosed in 28 patients,
17 (57%) of whom developed TB within the first
2 years of the diagnosis of SLE. Nine patients had
pleural effusions, three patients had TB lymphade-
nitis, five patients had TB meningitis, one had
evidence of bone marrow infiltration and two had
biopsy-proven erythema induratum. Osteoarticular
TB occurred in nine patients, whose clinical
presentation and diagnosis are shown in Table 1.
In two patients, active TB was evident simulta-
neously in more than one site, one with skin and
spine involvement and one with pulmonary TB and
OA-TB. None of the patients with pleural effusion
had PTB.

Recurrent TB infection was diagnosed 14 times
and of these 12 patients had recurrent PTB, and two

patients developed extrapulmonary disease: TB

meningitis occurring 3 years after PTB, and TB

lymphadenitis occurring 5 years after PTB. Multi-

drug resistant (MDR) TB occurred in seven patients,

six in patients with recurrent TB and one case of

primary PTB. Thirteen patients died of TB and three

of these had MDR TB. Of the deaths, 10 had PTB, 1

had a pleural effusion, 1 had TB meningitis and 1

had HIV and TB lymphadenitis. Of the total cohort

of SLE patients, 18 were known to have HIV

infection, but only three had co-infection with TB.

Spectrum of TB in control group

Tuberculosis was diagnosed 12 772 times in 12 658

control cases registered with the CHBH TB centre

(114 patients had recurrent TB infection). Of these

patients, 51% were known HIV positive, 17% were

known HIV negative and in the remaining 32% of

cases the HIV status was unknown. As shown in

Table 2, the relative frequencies of ExP-TB overall

and specifically bone marrow TB, was significantly

higher in the overall control group (OR = 1.9 and

12.2, P = 0.006 and 0.002, respectively) and known

HIV positive control subgroup (OR = 2.0 and 15.3,

P = 0.006 and 0.0005, respectively), compared with

the SLE group. By contrast, the relative frequency of

OA-TB was significantly higher in the SLE group

compared with both the overall control group and

subgroup of known HIV positive patients in the

control group (OR = 20.8 and 44.4, respectively,

P< 0.0001 for both). In the control group, OA-TB

was diagnosed in 24 (1.1%) of the known HIV

negative patients compared with 13 (0.2%) of the

known HIV positive patients (OR = 5.6, 95%

CI = 2.9–11.1, P<0.001). In the control group, the

relative frequency of OA-TB remained higher in the

known HIV negative subgroup compared with 30

(0.3%) cases in the combined known HIV positive

Table 1 Spectrum of osteoarticular TB in SLE patients at Chris Hani Baragwanath Hospital

Patient Site (s) Diagnosis Concurrent TB Diagnostic delay (months)

Patient 1 Knee Fluid microscopy and culture No 13

Patient 2 Wrist Synovial histology No 8

Patient 3 Knee Fluid culture No Unknown

Patient 4 Wrist and knee Fluid culture and histology No 23

Patient 5 First MTP Fluid culture PTB 3

Patient 6 Wrist Fluid culture and histology No 15

Patient 7 Wrist Synovial histology No 12

Patient 8 Spine (L4/5) MRI Skina 15

Patient 9 Spine (T12/l1) MRI No 3

aErythema induratum; MTP: metatarsophalangeal joint; MRI: magnetic resonance imaging.
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and HIV unknown subgroups (OR = 3.9,
95%CI = 2.3–6.8, P<0.001).

Predictive factors for TB infection in SLE
group

Univariate analysis for TB infection in the SLE group

showed that Black ethnicity (OR=11.0, P = 0.003),

lymphopaenia (OR = 3.1, P = 0.001), C3/C4 hypo-
complementaemia (OR = 2.0, P = 0.05) and CNS

involvement (OR = 2.6, P = 0.01) were associated

with an increased risk of TB (Table 3). Significant
drug related risk factors were the maximum oral CS

dose (OR = 1.0, P = 0.002), use of IVCS (OR = 5.2,

P = 0.03), duration of oral CS therapy (OR = 1.0,
P = 0.02) and use of immunosuppressive drugs

(OR = 1.8, P = 0.02). Multivariate regression analysis
showed lymphopaenia (OR = 4.2, 95%CI = 1.6–11.5,

P = 0.005), the maximum oral CS dose (OR = 1.0,

95%CI = 1.0–1.1, P = 0.05) and duration of CS
treatment (OR = 1.0, 95% CI = 1.0–1.1, P = 0.05) to

be significant independent risk factors.

Table 2 Relative frequencies of extrapulmonary tuberculosis in SLE and control TB groups

SLE (%)

n = 111

Controls (%)

n = 12 772

OR

(95% CI)

P-value HIV positive

controls (%)

n = 6556

OR

(95% CI)

P-value

Overall ExP-TB 28 (25.2) 4912 (38.5) 1.9 (1.2–2.8) 0.006 2655 (40.5) 2.0 (1.3–3.1) 0.006

Osteoarticular TB 9 (8.1) 54 (0.4) 20.8 (10–43.2) <0.0001 13 (0.2) 44.4 (18.6–106.3) <0.0001

TB pleural effusion 9 (8.1) 1522 (11.9) 0.7 (0.3–1.3) NS 724 (11.1) 0.7 (0.4–1.4) NS

TB lymphadenitis 3 (8.2) 609 (4.8) 0.6 (0.2–1.8) NS 345 (5.3) 0.5 (0.2–1.6) NS

TB meningitis 5 (2.7) 889 (7) 0.6 (0.3–1.6) NS 483 (7.4) 0.6 (0.2–1.5) NS

Bone marrow TB 1 (0.9) 1277 (10) 12.2 (1.3–87.6) 0.002 801 (12.2) 15.3 (2.1–109.8) 0.0005

Other 1 (0.9) 865 (6.8) 8.0 (1.1–57.3) 0.03 286 (4.4) 0.2 (0.03–1.4) NS

aOther: skin, pericardial, peritoneal or liver TB; ExP-TB: extrapulmonary tuberculosis.

Table 3 Univariate analysis of risk factors for tuberculosis in the SLE group

Non-infected

n = 194a
TB

n = 97a
OR (95% CI) P-value

Age in years, mean (SD) 34.5 (12.9) 33.7 (13.2) 1 (1.0–1.04) NS

Disease duration in months, mean (SD) 51.0 (52.5) 56.7 (62.0) 1.0 (1.00–1.01) NS

Female (%) 175 (90.2) 86 (88.7) 0.84 (0.4–1.9) NS

Ethnicity: Black Race (%) 174 (89.6) 96 (99.0) 11.0 (1.5–83.5) 0.003

Lupus nephritis (%) 58/164 (35.4) 28/83 (33.7) 0.9 (0.5–1.7) NS

Skin (%) 118/165 (71.5) 33/51 (64.7) 0.7 (0.4–1.5) NS

Central nervous system (%) 19/165 (11.5) 13/51 (25.0) 2.6 (1.1–6.2) 0.02

Arthritis (%) 111/165 (67.2) 38/52 (73) 1.3 (0.6–2.9) NS

Leucopenia (%) 44/117 (37.6) 27/52 (52.0) 1.8 (0.9–3.7) NS

Lymphopaenia (%) 47/117 (40.2) 35/52 (67.3) 3.1 (1.5–6.5) 0.001

C3/C4 hypocomplentaemia (%) 97/161 (60.3) 39/52 (75.0) 2.0 (0.9–4.4) 0.05

Antinuclear antibody positive (%) 146/163 (89.6) 50/52 (96.2) 2.9 (0.7–26.8) NS

Steroid use ever (%) 143/180 (79.4) 61/80 (76.3) 0.8 (0.4–1.7) NS

Steroid use > 15 mg (%) 101/180 (56.0) 50/81 (62.0) 1.0 (0.5–2.0) NS

Intravenous corticosteroids (%) 2 (0.1) 5 (0.1) 5.2 (1.0–27) 0.04

Maximum oral corticosteroid dose in milligrams, mean (SD) 31.5 (19.1) 41.7 (20.5) 1.0 (1.01–1.04) 0.002

Duration of oral corticosteroid in months, mean (SD) 11.6 (15.3) 23.3 (39.4) 1.0 (1.01–1.04) 0.02

Immunosuppressive use ever (%) 60/179 (33.5) 40/83 (48.2) 1.8 (1.0–3.2) 0.02

Azathioprine (%) 30/168 (17.9) 21/82 (25.3) 1.6 (0.8–3.1) NS

Cyclophosphamide (%) 41/168 (24.4) 20/83 (24.1) 1.0 (0.5–1.9) NS

Methotrexate (%) 18/153 (11.7) 9/80 (11.1) 1.0 (0.4–2.4) NS

HIV positive (%) 5 (0.3) 3 (0.3) 1.2 (0.3–5.7) NS

aDenominator indicated in cases of missing data.
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In the case of disseminated TB, no significant risk
factors were found except for a trend towards an
association with lymphopaenia (OR = 3.2, 95%

CI = 1.1–9.8, P = 0.06). The duration of CS therapy
was the only significant risk factor for OA-TB (mean
duration in months of 66.8 in OA-TB vs. 11.2 non-
infected group, P = 0.04). All except one of the nine
OA-TB cases in the SLE group had pre-existing
inflammatory arthritis compared with 17 of 29
(58.6%) patients in the non-infected SLE control

patients, but the difference in frequency was not
statistically significant.

Discussion

SLE patients are at increased risk of TB infection,
with an incidence up to 7-fold higher than expected
in the general population.7 In addition, recent
studies suggest that the spectrum of TB seen in SLE
also differs from that seen in the non-SLE population.
Extensive pulmonary involvement appears to be

more common. In our study, multilobar disease was
noted in 10% of PTB patients, compared with
44–47% reported in previous studies.13,15 A high-
relapse rate and disseminated disease are also
features of TB infection in SLE. We noted a recurrent
infection rate of 14%, and in a Hong Kong study
24% of patients were diagnosed with recurrent

disease.14 The high proportion (25.2%) of patients
with ExP-TB in the present study is consistent with
other reports where involvement of one or more
extrapulmonary organs was seen in 19–67% of all
TB infections (Table 4).12,27

The frequency of TB in our SLE cohort is higher
than that reported in TB endemic areas of Asia and
probably a reflection of the high-background
incidence of TB in South Africa, estimated to be

600/100 000.28 Three previous studies of SLE in
South Africa have shown a similarly high incidence
of TB, ranging from 4% to 15%.29–31

Our findings suggest that SLE patients are espe-
cially predisposed to OA-TB, notwithstanding the

limitations of a retrospective review, the small
absolute number of OA-TB cases and the possibility
that OA-TB is more likely to be recognized and
diagnosed in a rheumatology setting. The SLE group
had a lower overall relative frequency of ExP-TB
compared with the control group, but the relative
frequency of OA-TB was 20 times higher. It is
noteworthy that although none of the published
reports on TB in SLE have focused specifically on
OA-TB, OA-TB has constituted between 22% and
78% of all ExP-TB in these studies (Table 4).

The risk factors and mechanisms that facilitate
OA-TB are not clear. The association between
pyogenic joint infection and inflamed joints is well
described.32 Mycobacterium tuberculosis may have
a similar predilection for inflamed joints33,34 and
several reports describe patients developing OA-TB
at the site of previous musculoskeletal injury.35,36 It
has been postulated that macrophages that engulf
M. tuberculosis at the primary site of infection (most
commonly the lung) and migrate via chemotaxis to
the injury site. Inflammatory arthritis did not emerge
as an independent risk factor for the development of
OA-TB in our study, probably due to small numbers.
Since prolonged or high dose CS use was associated
with TB, we postulate that the combination of
inflammatory arthritis and CS might explain why SLE
patients, as opposed to patients with other inflam-
matory joint diseases like rheumatoid arthritis, are
uniquely predisposed to OA-TB.

The substantial delay (mean = 11 months) in the
diagnosis of OA-TB is similar to that reported in the
general population for ExP-TB and particularly
OA-TB.37,38 This is partly related to difficulties in
proving the diagnosis of OA-TB. Synovial fluid
cultures take up to 6 weeks to provide a positive
result, though the yield is generally high. In the
present study, five of the seven patients with
peripheral arthritis had positive synovial fluid
cultures. Histology is useful in providing a diagnosis,
but synovial biopsy is an invasive procedure and
thus is not undertaken until other investigations
prove unhelpful. In SLE patients, further factors are

Table 4 Summary of studies of extrapulmonary and osteoarticular tuberculosis in systemic lupus erythematosus

Country Singapore (13) Turkey (10) Philippines (16) Hong Kong (12) Hong Kong (14) Taiwan (27) Present study

Period 1963–79 1978–2001 1985–1995 1984–20 1987–2001 1985–2004 1989–2006

Total no of TB events 16 20 57 57 91 21 111

No of ExP-TB events

(% of TB infections) 3 (18.8) 9 (45.0) 29 (50.1) 38 (66.7) 36 (39.6) 11 (52.4) 28 (25.2)

No of OA-TB events

(% of ExP-TB) 1 (33.3) 7 (77.8) 12 (41.4) 5 (13.2) 8 (22.2) 5 (45.5) 9 (32.1)

ExP-TB: extrapulmonary tuberculosis; OA-TB: osteoarticular tuberculosis.
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likely to contribute to this delay. Non-specific
symptoms of loss of weight, night sweats, fever
and elevated ESR are common to both SLE and TB.
Moreover, the infected joint is often assumed to be
an inflamed joint attributable to active SLE.

Our study, like other studies, shows that CS
therapy, particularly in high doses and for prolonged
periods, and the use of immunosuppressive drugs
are major predisposing factors for the development
of TB in SLE patients.10,12 We found no specific
association of TB with SLE nephritis. The over-
whelming majority of patients developing TB were
Black, and this probably relates to poorer socio-
economic status of this group and inherent genetic
factors.39 The association of lymphopaenia with TB
in our study is similar to findings in other studies,
where lymphopaenia in SLE patients has been found
to increase risk of all infections, and in particular
TB.40,41 Lymphocytes play a major role in immunity
to TB through the formation of granulomas.42 Apart
from a reduction in lymphocyte numbers, defects in
T-cell function and cytokine signalling have been
demonstrated in SLE, and probably underlie the SLE
patient’s susceptibility to ExP-TB.43

Isoniazid prophylaxis was not given to the
majority of our patients because of concerns of
INH resistance. It is still unclear whether INH
prophylaxis given to SLE patients on oral CS therapy
is effective in preventing TB in regions where TB is
endemic.44 A Hong Kong study where INH was
given to any SLE patient receiving oral prednisone at
a dose of 15 mg daily or more or other immuno-
suppressive agents failed to show a decrease in TB
recurrence rates.14 Two studies have shown other-
wise: TB occurrence decreased by 82% in an Indian
study where all SLE patients received INH for 1 year
without development of resistance or toxicity, and in
a Mexican study TB occurrence decreased by 97%
where INH was given to patients receiving CS at a
dose of >15 mg a day for 3 months or more.9,45

Immune suppression from HIV infection predis-
poses to ExP-TB, the most common sites of infection
being the pleura, lymph nodes, bone marrow and
central nervous system.46 This is borne out by the
high proportion of HIV positive patients in our
control group with ExP-TB, particularly bone
marrow TB. Surprisingly, the relative frequency of
OA-TB in the known HIV positive group was
significantly lower compared to the known HIV
negative group. Even when we took the approach of
assuming patients with unknown HIV status were
HIV positive, there was still an almost 4-fold
difference in the relative frequency of OA-TB. One
explanation might be that patients with advanced
HIV disease succumb to disseminated TB or other
opportunistic infections before OA-TB is diagnosed.

In other studies, HIV has not been found to be a risk

factor for OA-TB, either of the axial or peripheral

skeleton.38 Similarly, there is no clear-cut evidence

to show that pyogenic joint or spinal infections are

increased with HIV disease.47–49

The retrospective nature of this study limited us

determining more precisely the role of inherent SLE

features, such as leucopaenia/lymphopaenia, hypo-

complementaemia, inflammatory arthritis and

global disease activity at the time of diagnosis of

TB in predisposing to TB. We were further unable to

accurately quantify the cumulative doses of CS and

other immunosuppressive drugs. In some cases, we

were unable to obtain laboratory data from patient

files. The period over which TB registry data were

collected overlapped with SLE period of study for

only some of the time and this might have impacted
on the observed relative frequencies of ExP-TB in

the two groups.
Notwithstanding these limitations, our findings

not only confirm that SLE patients are at increased

risk of developing ExP-TB but also strongly suggest

that they are predisposed to OA-TB. These findings

highlight the need for physicians caring for SLE

patients to have a high index of suspicion of TB

arthritis in cases of unexplained refractory inflam-

matory monoarthritis, especially in patients on long-

term oral corticosteroids. Further prospective clin-

ical and laboratory studies are needed to better

understand the mechanisms that underlie this
predisposition in SLE.

Supplementary Data

Supplementary Data are available at QJMED online.

Acknowledgement

The authors wish to thank Professor Mary Edginton
and staff at the Chris Hani Baragwanath Hospital TB

Care Centre for access to the tuberculosis records.

Funding

Connective Tissue Research Fund of the University

of the Witwatersrand.

Conflict of interest: None declared.

References
1. Fessler BJ. Infectious diseases in systemic lupus erythemato-

sus: risk factors, management and prophylaxis. Best Pract Res

Clin Rheumatol 2002; 16:281–91.

326 B. Hodkinson et al.

D
ow

nloaded from
 https://academ

ic.oup.com
/qjm

ed/article/102/5/321/1603689 by guest on 24 April 2024



2. Wadee S, Tikly M, Hopley M. Causes and predictors of death

in South Africans with systemic lupus erythematosus.

Rheumatology (Oxford) 2007; 46:1487–91.

3. Iliopoulos AG, Tsokos GC. Immunopathogenesis and spec-

trum of infections in systemic lupus erythematosus. Semin

Arthritis Rheum 1996; 25:318–36.

4. Zandman-Goddard G, Shoenfeld Y. Infections and SLE.

Autoimmunity 2005; 38:473–85.

5. Gladman DD, Hussain F, Ibanez D, Urowitz MB. The nature

and outcome of infection in systemic lupus erythematosus.

Lupus 2002; 11:234–9.

6. Noel V, Lortholary O, Casassus P, Cohen P, Genereau T,

Andre MH, et al. Risk factors and prognostic influence of

infection in a single cohort of 87 adults with systemic lupus

erythematosus. Ann Rheum Dis 2001; 60:1141–4.

7. Tikly M, Navarra S. Lupus in the developing world–Is it

any different? Best Pract Res Clin Rheumatol 2008;

22:643–55.

8. Skogberg K, Ruutu P, Tukiainen P, Valtonen V. Effect of

immunosuppressive therapy on the clinical presentation

and outcome of tuberculosis. Clin Infect Dis 1993;

17:1012–7.

9. Hernandez-Cruz B, Sifuentes-Osornio J, Ponce-de-Leon

Rosales S, Ponce-de-Leon Garduno A, Diaz-Jouanen E.

Mycobacterium tuberculosis infection in patients with

systemic rheumatic diseases. A case-series. Clin Exp

Rheumatol 1999; 17:289–96.

10. Sayarlioglu M, Inanc M, Kamali S, Cefle A, Karaman O,

Gul A, et al. Tuberculosis in Turkish patients with systemic

lupus erythematosus: increased frequency of extrapulmonary

localization. Lupus 2004; 13:274–8.

11. Jick SS, Lieberman ES, Rahman MU, Choi HK.

Glucocorticoid use, other associated factors, and the risk of

tuberculosis. Arthritis Rheum 2006; 55:19–26.

12. Tam LS, Li EK, Wong SM, Szeto CC. Risk factors and clinical

features for tuberculosis among patients with systemic lupus

erythematosus in Hong Kong. Scand J Rheumatol 2002;

31:296–300.

13. Feng PH, Tan TH. Tuberculosis in patients with systemic

lupus erythematosus. Ann Rheum Dis 1982; 41:11–4.

14. Mok MY, Lo Y, Chan TM, Wong WS, Lau CS. Tuberculosis in

systemic lupus erythematosus in an endemic area and the

role of isoniazid prophylaxis during corticosteroid therapy. J

Rheumatol 2005; 32:609–15.

15. Yun JE, Lee SW, Kim TH, Jun JB, Jung S, Bae SC, et al. The

incidence and clinical characteristics of Mycobacterium

tuberculosis infection among systemic lupus erythematosus

and rheumatoid arthritis patients in Korea. Clin Exp

Rheumatol 2002; 20:127–32.

16. Victorio-Navarra ST, Dy EE, Arroyo CG, Torralba TP.

Tuberculosis among Filipino patients with systemic lupus

erythematosus. Semin Arthritis Rheum 1996; 26:628–34.

17. Harries AD, Hargreaves NJ, Kemp J, Jindani A, Enarson DA,

Maher D, et al. Deaths from tuberculosis in sub-Saharan

African countries with a high prevalence. Lancet 2001;

357:1519–23.

18. Holmes CB, Losina E, Walensky RP, Yazdanpanah Y,

Freedberg KA. Review of human immunodeficiency virus

type 1-related opportunistic infections in. Clin Infect Dis

2003; 36:652–62.

19. Walker AR, Walker BF, Wadee AA. A catastrophe in the 21st

century: the public health situation in South Africa. J R Soc

Health 2005; 125:168–71.

20. Franco-Paredes C, Diaz-Borjon A, Senger MA, Barragan L,

Leonard M. The ever-expanding association between rheu-

matologic diseases and tuberculosis. Am J Med 2006;

119:470–7.

21. Garrido G, Gomez-Reino JJ, Fernandez-Dapica P,

Palenque E, Prieto S. A review of peripheral tuberculous

arthritis. Semin Arthritis Rheum 1988; 18:142–9.

22. Mariconda M, Cozzolino A, Attingenti P, Cozzolino F,

Milano C. Osteoarticular tuberculosis in a developed

country. J Infect 2007; 54:375–80.

23. Huang TY, Wu TS, Yang CC, Chiang PC, Yu KH, Lee MH.

Tuberculous arthritis–a fourteen-year experience at a tertiary

teaching hospital. J Microbiol Immunol Infect 2007;

40:493–9.

24. Talbot JC, Bismil Q, Saralaya D, Newton DAG, Frizzel RM,

Shaw DL. Musculoskeletal tuberculosis in Bradford - a 6-year

review. Ann R Coll Surg Engl 2007; 89:405–9.

25. Malaviya AN, Kotwal PP. Arthritis associated with tuber-

culosis. Best Pract Res Clin Rheumatol 2003; 17:319–43.

26. Hochberg MC. Updating the American College of

Rheumatology revised criteria for the classification of

systemic lupus erythematosus. Arthritis Rheum 1997;

40:1725.

27. Hou CL, Tsai YC, Chen LC, Huang JL. Tuberculosis infection

in patients with systemic lupus erythematosus: pulmonary

and extra-pulmonary infection compared. Clin Rheumatol

2007; 17:17.

28. Edginton ME, Naidoo S. Tuberculosis: a deepening crisis in

South Africa. South Afr J Epidemiol Infect 2007; 22:37–8.

29. Seedat YK, Pudifin D. Systemic lupus erythematosus in

Black and Indian patients in Natal. S Afr Med J 1977;

51:335–7.

30. Dessein PH, Gledhill RF, Rossouw DS. Systemic lupus

erythematosus in black South Africans. S Afr Med J 1988;

74:387–9.

31. Mody GM, Parag KB, Nathoo BC, Pudifin DJ, Duursma J,

Seedat YK. High mortality with systemic lupus erythematosus

in hospitalized African blacks. Br J Rheumatol 1994;

33:1151–3.

32. Epstein JH, Zimmermann B 3rd, Ho G Jr. Polyarticular septic

arthritis. J Rheumatol 1986; 13:1105–7.

33. Hortas C, Ferreiro JL, Galdo B, Arasa FJ, Barbazan C,

Mera AJ, et al. Tuberculous arthritis of peripheral joints in

patients with previous inflammatory rheumatic disease. Br J

Rheumatol 1988; 27:65–7.

34. Bryan WJ, Doherty JH Jr, Sculco TP. Tuberculosis in a

rheumatoid patient. A case report. Clin Orthop Relat Res

1982; 171:206–8.

35. Ferris BD, Goldie B, Weir W. An unusual presentation of

tuberculosis—injury TB’. Injury 1987; 18:347–9.

36. Weir WR, Muraleedharan MV. Tuberculosis arising at the

site of physical injury: eight case histories. J Infect 1983;

7:63–6.

37. Mateo L, Ruiz Manzano J, Olive A, Manterola JM, Perez R,

Tena X, et al. Ostearticular tuberculosis. Study of 53 cases.

Med Clin (Barc) 2007; 129:506–9.

Osteoarticular TB in lupus 327

D
ow

nloaded from
 https://academ

ic.oup.com
/qjm

ed/article/102/5/321/1603689 by guest on 24 April 2024



38. Lertsrisatit P, Nantiruj K, Totemchokchyakarn K,

Janwityanujit S. Extraspinal tuberculous arthritis in HIV era.

Clin Rheumatol 2007; 26:319–21.

39. Lombard Z, Dalton DL, Venter PA, Williams RC, Bornman L.

Association of HLA-DR, -DQ, and vitamin D receptor alleles

and haplotypes with. Hum Immunol 2006; 67:643–54.

40. Ng WL, Chu CM, Wu AK, Cheng VC, Yuen KY.

Lymphopenia at presentation is associated with increased

risk of infections in patients with systemic lupus erythema-

tosus. QJM 2006; 99:37–47.

41. Chu CM, Leung WS, Chan V. Lymphopenia predicts

tuberculosis in systemic lupus erythematosus [Abstract].

Am J Resp Crit Care Med 2001; 163.

42. Raja A. Immunology of tuberculosis. Indian J Med Res 2004;

120:213–32.

43. Kammer GM. Altered regulation of IL-2 production in

systemic lupus erythematosus: an evolving paradigm. J Clin

Invest 2005; 115:836–40.

44. Falagas ME, Voidonikola PT, Angelousi AG. Tuberculosis in

patients with systemic rheumatic or pulmonary diseases

treated with glucocorticosteroids and the preventive role of

isoniazid: a review of the available evidence. Int J

Antimicrob Agents 2007; 30:477–86.

45. Gaitonde S, Pathan E, Sule A, Mittal G, Joshi VR. Efficacy of

isoniazid prophylaxis in patients with systemic lupus

erythematosus receiving long term steroid treatment. Ann

Rheum Dis 2002; 61:251–3.

46. Ilgazli A, Boyaci H, Basyigit I, Yildiz F. Extrapulmonary

tuberculosis: clinical and epidemiologic spectrum of 636

cases. Arch Med Res 2004; 35:435–41.

47. Mody GM, Parke FA, Reveille JD. Articular manifestations of

human immunodeficiency virus infection. Best Pract Res Clin

Rheumatol 2003; 17:265–87.

48. Munoz Fernandez S, Quiralte J, del Arco A, Balsa A,

Cardenal A, Pena JM, et al. Osteoarticular infection

associated with the human immunodeficiency virus. Clin

Exp Rheumatol 1991; 9:489–93.

49. Vassilopoulos D, Chalasani P, Jurado RL, Workowski K,

Agudelo CA. Musculoskeletal infections in patients with

human immunodeficiency virus. Medicine 1997; 76:284–94.

328 B. Hodkinson et al.

D
ow

nloaded from
 https://academ

ic.oup.com
/qjm

ed/article/102/5/321/1603689 by guest on 24 April 2024


