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Abstract

Objective: This study was performed to investigate the clinical features, risk factors, and out-

comes of bone and joint tuberculosis in patients undergoing dialysis.

Methods: We systematically reviewed the medical records of 17 patients with bone and joint

tuberculosis undergoing dialysis who were admitted to our hospital from January 2009 to January

2019.

Results: Seventeen patients with bone and joint tuberculosis undergoing dialysis were identified

in this retrospective study, and 13 patients were undergoing hemodialysis. The mean age of the

17 patients was 61.3 years (range, 32–82 years), and 10 (58.9%) patients were male. Most of the

patients had a low CD4þ cell count and low hemoglobin and albumin levels. Surgery was

performed in 6 patients (35.3%), and 13 of the 17 patients (76.4%) were cured. Three patients

had bone or spine sequelae, mainly because of a delayed diagnosis, and one patient died of heart

failure.

Conclusion: These findings indicate that older age, a low CD4þ cell count, and low hemoglobin

and albumin levels are possible risk factors for bone and spine tuberculosis in patients undergoing

dialysis. If diagnosed early, most patients should have a good outcome after anti-tubercular

therapy with or without surgery.

1Department of Orthopedics, Huzhou Central Hospital,

Affiliated Central Hospital of Huzhou University, Zhejiang

University Huzhou Hospital, Huzhou, Zhejiang, China
2Department of Orthopedics, Huzhou Traditional

Chinese Medicine Hospital Affiliated to Zhejiang Chinese

Medical University, Huzhou, Zhejiang, China
3Department of Anaesthesiology, Huzhou Maternity &

Child Health Care hospital, Huzhou, Zhejiang, China

*These authors contributed equally to this work.

Corresponding author:

Fengfeng Wu, Department of Orthopedics, Huzhou

Central Hospital (the Affiliated Central Hospital of

Huzhou University & Huzhou Hospital of Zhejiang

University), No. 198 Hongqi Road, Huzhou, Zhejiang

Province 313000, P.R. China.

Email: wu.fengfeng@outlook.com

Journal of International Medical Research

48(8) 1–6

! The Author(s) 2020

Article reuse guidelines:

sagepub.com/journals-permissions

DOI: 10.1177/0300060520945501

journals.sagepub.com/home/imr

Creative Commons Non Commercial CC BY-NC: This article is distributed under the terms of the Creative

Commons Attribution-NonCommercial 4.0 License (https://creativecommons.org/licenses/by-nc/4.0/) which permits

non-commercial use, reproduction and distribution of the work without further permission provided the original work is attributed

as specified on the SAGE and Open Access pages (https://us.sagepub.com/en-us/nam/open-access-at-sage).

https://orcid.org/0000-0003-1666-8462
mailto:wu.fengfeng@outlook.com
http://uk.sagepub.com/en-gb/journals-permissions
http://dx.doi.org/10.1177/0300060520945501
journals.sagepub.com/home/imr


Keywords

Bone, spine, tuberculosis, dialysis, risk factors, outcomes

Date received: 9 March 2020; accepted: 6 July 2020

Introduction

Tuberculosis (TB) is a significant public

health problem and a leading cause of infec-

tious morbidity and mortality worldwide.1,2

Numerous hospital-based cohorts and

regional registry studies have shown that

the risk of TB in patients undergoing hemo-

dialysis and peritoneal dialysis is 3- to

25-fold higher than that in the general pop-

ulation.3,4 In many reports, the bones and

joints are identified as the third most fre-

quent sites of extrapulmonary TB.5,6 Bone

and joint TB is associated with chronic

pain, deformity, and disability; therefore,

early diagnosis and treatment is desir-

able.7–9 However, few studies have focused

on bone and joint TB in patients undergo-

ing dialysis, especially peritoneal dialysis.

We herein describe 17 patients undergoing

dialysis who were treated for bone and joint

TB in our hospital during the past 10 years.

Patients and methods

Patients

In this retrospective study, we reviewed the

medical records of patients undergoing dial-

ysis who developed bone and joint TB and

were treated at Huzhou Central Hospital

from January 2009 to January 2019. A diag-

nosis of bone and joint TB was made based

on clinical symptoms affecting the bones or

joints and microbiologic or histopathologic

evidence of TB at the affected site.

Data collection

The patients’ medical records were further

reviewed to obtain demographic, medical,

and laboratory data. These data included
sex, age, dialysis duration, and presenting
symptoms; comorbidities, including diabe-
tes, hypertension, heart disease, and
malignancy; immunosuppressive therapy,
intravenous iron treatment within the past
year, and history of TB; laboratory data,
such as the white blood cell count, C-reac-
tive protein level, albumin level, erythrocyte
sedimentation rate, and Kt/V urea-dialysis;
treatments, including anti-tuberculous
and surgical interventions; and post-
management outcomes (after 6–9 months
of anti-tuberculous therapy). The outcomes
were defined as cure, sequelae, or death
according to a previous study in
Denmark.10 Variables are presented as
mean� standard deviation or proportion.

Ethics and informed consent

This study was approved by the local ethics
committee of Huzhou Central Hospital
(ethics approval number 2019021). Verbal
informed consent was obtained from each
patient or his or her parent/caregiver.

Results

Seventeen patients undergoing dialysis who
developed bone and joint TB were identified
in this retrospective study. The patients’
demographic and clinical characteristics
are summarized in Table 1. The mean age
of the patients was 61.3 years, and 10
patients were male. Most of the patients
were undergoing hemodialysis. The mean
duration of dialysis at the time of TB diag-
nosis was 3.9 years. All but one of the
patients had hypertension; most had other
comorbidities. The mean hemoglobin level
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was lower than the reference range, and 10
patients had a history of intravenous iron

treatment within the past year. Most of the
patients had a low albumin level. Nine

patients had a low CD4þ cell count, and
in six patients it was <300/mm3.

As shown in Table 2, all patients pre-

sented with local pain, and 10 patients
had a fever. The lumbar spine was the

most susceptible site, followed by the tho-
racic spine. Two patients also had concom-

itant pulmonary TB. TB was confirmed by

histopathology in 10 patients; 6 underwent

operative focal cleaning and 4 underwent
CT-guided bone biopsy. Another seven
patients underwent drainage of abscesses
or synovial fluid, and their polymerase
chain reaction or culture results were posi-
tive for TB. The average duration from ini-
tial symptoms to diagnosis was 30.3 days.
Seven patients had a bone or joint

Table 1. Demographic and general clinical
characteristics of patients undergoing dialysis
with bone and joint TB.

Variables

Patients

(n¼ 17)

Male 10 (58.9)

Age, years 61.3� 17.4

Modality of dialysis

Hemodialysis 13 (76.5)

Peritoneal dialysis 4 (23.5)

Dialysis duration, years 3.9� 1.5

Smokers 5 (29.4)

Alcoholism 6 (35.3)

Comorbidities

Diabetes 9 (52.9)

Hypertension 16 (94.1)

Heart disease 11 (64.7)

Malignancy 1 (5.8)

Immunosuppressive therapy 1 (5.8)

History of TB 1 (5.8)

Kt/V urea-dialysis 1.3� 0.5

IV iron treatment within

the past year

10 (58.9)

Hemoglobin, g/L 95.6� 23.5

Albumin, g/L 30.3� 10.4

IgG, g/L 12.6� 3.4

CD4þ cell count, cells/mm3 232.3 (128–1080)

Calcium, mmol/L 2.03� 0.53

Phosphorus, mmol/L 1.65� 0.43

PTH, pg/mL 245.6� 34.5

Data are shown as mean� standard deviation, median

(range), or n (%).

IV, intravenous; TB, tuberculosis; IgG, immunoglobulin G;

PTH, parathyroid hormone.

Table 2. Bone or joint presentation in patients
undergoing dialysis with bone and joint TB.

Variables

Patients

(n¼ 17)

Pain 17 (100)

Fever 10 (58.9)

Painful decreased range

of movement

8 (47.0)

Sites

Lumbar spine 7 (41.2)

Thoracic spine 5 (29.4)

Cervical spine 2 (11.7)

Knee 2 (11.7)

Hip 1 (5.9)

Concomitant site 2 (11.7)

Disease verification

Histology 10 (58.9)

Nucleic amplification-positive 5 (29.4)

Culture-positive 3 (17.6)

Duration from initial

symptoms to diagnosis, days

30.3 (7–150)

WBC count, �109 cells/L 7.8� 2.3

ESR, mm/hour 60.9� 26.4

CRP, mg/L 55.8� 44.5

Imaging

Bone or joint deformity 7 (41.2)

Cold abscesses 5 (29.4)

Treatments

Only anti-TB drugs 5 (29.4)

Drainage 6 (35.3)

Surgery 6 (35.3)

Outcomes

Cure 13 (76.4)

Sequelae 3 (17.6)

Death 1 (5.9)

Data are shown as mean� standard deviation, median

(range), or n (%).

TB, tuberculosis; WBC, white blood cell; ESR, erythrocyte

sedimentation rate; CRP, C-reactive protein.
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deformity, and imaging examinations
showed a spinal or articular cold abscess
in five patients. Eleven patients underwent
nonsurgical treatment consisting of drain-
age or anti-tuberculous drugs. Bone or
spine TB was cured in 13 patients, and 3
patients developed bone or spine sequelae
(paraplegia in 1, limb numbness in 1, and
articular dyskinesia in 1). One patient died
2 months after anti-tuberculous therapy,
mainly because of heart failure. No serious
drug-related adverse effects requiring drug
discontinuation occurred in this study.

Discussion

Infections remain a significant cause of
morbidity and mortality in patients under-
going dialysis.11,12 China is one of seven
countries worldwide with a high number
of TB cases.2 During the past 10 years, we
identified 17 cases of bone and spine TB in
patients undergoing dialysis, mainly hemo-
dialysis. Considering that the number of
patients undergoing hemodialysis is two-
to three-fold higher than the number of
patients undergoing peritoneal dialysis in
our hospital, the incidence of bone and
spine TB may actually be similar in the
two groups.

The clinical characteristics and laborato-
ry findings in our patients were similar to
those previously described by other
research groups.13,14 The spine was the
most susceptible site, and local pain and
fever were the most common presenting
symptoms. The patients had a long dura-
tion from initial symptoms to diagnosis,
especially those with TB affecting the tho-
racic spine. This long delay may be attrib-
uted to the fact that spinal TB is a chronic
process and that patients and physicians are
often unaware of the clinical characteristics
of this condition.15 Imaging methods play
an important role in the diagnosis of bone
and spine TB, and magnetic resonance
imaging remains the method of choice,

especially for spinal TB.16 In most of the
patients in our study, the radiological and
histopathological findings suggested under-
lying TB. However, bone and joint TB
remains a diagnostic challenge. Close multi-
disciplinary collaboration among orthope-
dic surgeons and pathology and
laboratory services can help to improve
the diagnostic accuracy.17

Patients undergoing dialysis are more
likely to develop TB than the general pop-
ulation, mainly because of the impaired cel-
lular immunity associated with renal
impairment.18,19 In six of nine patients in
our study with a low CD4þ cell count, the
cell count was <300/mm3, indicating a state
of impaired cell-mediated immunity in these
patients. In addition, the patients in our
study were older, and many had diabetes
and low albumin and hemoglobin levels,
which also leave patients susceptible to TB
infectious complications.20,21 Moreover, a
previous study showed that patients with
chronic kidney disease who developed pul-
monary TB were significantly more likely to
have received intravenous iron therapy, and
iron is a co-factor supporting mycobacterial
growth.22 In our study, more than half of
the patients had received intravenous iron
treatment within the past year, which may
also be a risk factor for the development of
bone and spine TB.

In most of our patients, the only treat-
ment performed was drainage or adminis-
tration of anti-tuberculous drugs. In our
treatment strategy, operations for spine
TB are performed in the presence of neuro-
logical signs of spinal compression shown
by magnetic resonance imaging or when
spinal decompression and stabilization are
required.23 In patients with joint TB, infec-
tion affecting the hip or shoulder often
requires open surgical drainage, but more
accessible joints such as the knee can some-
times be managed by serial aspiration.24

Three patients in our study had bone or
spine sequelae that were mainly due to the
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long duration from initial symptoms to

diagnosis. Only one patient with heart fail-

ure died, indicating that bone or spine TB

itself might not increase mortality.
In summary, we retrospectively reviewed

17 patients undergoing dialysis who devel-

oped bone and joint TB. The lumbar spine

was the most susceptible site. Older age, low

albumin and hemoglobin levels, and a low

CD4þ cell count may be risk factors for

bone and joint TB in patients undergoing

dialysis. Surgery was only performed in

one-third of our patients, and three-

quarters of patients were cured.
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