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2E G fol0gle @] o] [Si)YH Epidemiology and predisposing factors of spondylodiscitis
or vertebral osteomyelitis are different in various populations. This study was conducted

to delineate the epidemiological and microbiological status of vertebral osteomyelitis in
Hamadan, Iran.

In this retrospective study, all patients with definite diagnosis
of spondylodiscitis (changing of intervertebral disc and adjacent vertebral MRI signal)
hospitalized in Besat and Farshchian Hospitals of Hamadan between 2006 and 2015
(during 10 years) were enrolled by convenience sampling. Data on age, gender,
underlying disease, constitutional symptoms, place of acquiring infection, leukocytosis,
erythrocyte sedimentation rate (ESR), C-reactive protein (CRP), surgical intervention,
vertebral biopsy culture, anemia, abscess, place of vertebral involvement, positive
brucellosis test, and blood culture results were obtained from the patients’ medical files
and recorded in a questionnaire.

A total of 71 patients with spondylodiscitis (mean age: 49.56 years) were
enrolled. Brucella (n: 27, 38%) was the leading cause of the disease followed by
tuberculosis (n: 11, 15.5%). Although 34 patients had positive serologic test for
Brucella, other agents were causes of the disease according to course of treatment and
vertebral biopsy in 7 of them. In 21 cases, the cause of the disease was unknown. The
most common place of involvement was lumbosacral region (78.9%).

Unlike Infectious Diseases Society of America (IDSA) guideline that do
not recommend to perform age-guided aspiration biopsy in suspected cases of
spondylodiscitis when Brucella is endemic and whereby people have strong positive
serology, our results demonstrated that, even in case of positive Brucella test, other
factors are likely to contribute to acquiring spondylodiscitis, and vertebral biopsy is
recommended for definite diagnosis. Early diagnosis is necessary to select appropriate
antibiotic and treat spondylodiscitis early.

Spondylodiscitis, Vertebral osteomyelitis (VO), Hospital acquired
(HA), Community acquired (CA), PCR, Brucellosis, Tuberculosis
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Introduction

Spondylodiscitis [vertebral osteomyelitis (VO)] refers to
infection of the intervertebral disc or secondary osteomyelitis
of adjacent vertebrae by an infectious agent (1).

Spondylodiscitis is a rare disease that accounts for 2-4%
of bone and joint infections, but its incidence and diagnosis
are increasing (2) due to increased elderly population and
patients with chronic debilitating and immunosuppressive
diseases, frequent use of invasive techniques and spinal
surgery, increased prevalence of intravenous drug abuse,
and improvement of diagnostic equipment especially
greater availability of magnetic resonance imaging (MRI)
(3). This disease is predominant in male adults, with a
male/female ratio of 1.5. The disease occurs mainly in the
fifth or sixth decade of life, although people at all ages may
be affected (4). The annual incidence of VO is 0.4-2.4 per
100,000 populations (5). VO can be hospital-acquired (HA)
or community-acquired (CA) (6).
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VO is a main clinical issue and a common cause of
spinal surgery and long-term antibiotic treatment, and
often, results in functional squeals, all of which lead to
considerably increased health care costs (3).
Simultaneously intervertebral disc infection and the
adjacent vertebrae in majority of cases take place with
hematogenous seeding (7).

VO can also occur after surgery and secondary to
trauma and percutaneous procedures. Spontaneous
infective spondylodiscitis affects an approximately
equal number of elderly men with and without medical
comorbidities (8).

Some comorbidities are known to increase the risk of
pyogenic VO including diabetes, cirrhosis, immune-
suppression, alcoholism, intravenous drug use,
malignancy, and renal failure (3,9).
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Direct spread of infection in different regions can
exacerbate spondylodiscitis that leads to paravertebral
(paraspinal), epidural, or psoas abscesses (10).

Pain, fever, advancement of neurological deficit and
rather kyphotic deformity might be a clinical
presentation of spondylodiscitis. Diagnosis in initial
stages might be difficult and require imaging, laboratory
and clinical evaluation (11). Overall, thoracolumbar
spine, cervical spine, lumbosacral spine, lumbar spine,
and thoracic spine are the mostly involved regions in
spondylodiscitis (12).

The most important causative microorganisms of
spondylodiscitis are Staphylococcus aureus, coagulase-
negative staphylococci, Candida albicans, Brucella, and
Mycobacterium tuberculosis (1, 13). In certain
geographical regions, Brucella spondylodiscitis, which
is a special type of spondylodiscitis, is the most common
type of the disease (13).

Spontaneous spondylodiscitis features and prevalence
are unexplored in the Middle East. Pyogenic infections are
becoming more and more dominant over tuberculosis and
Brucellosis (8). Brucella and M. tuberculosis remain
endemic in Iran and many of neighboring countries, and are
considered main potential causes of spondylodiscitis (7).

Since etiologic agents of spondylodiscitis are widely
diverse, microbiologic culture or other rapid identification
tests are used for definitive diagnosis of the causative
agent. Exact identification of the agent is necessary for
efficient treatment, which improves the outcome of the
disease in most patients. Antibiotic treatment remains the
gold standard for treating spondylodiscitis (14).

There is insufficient knowledge about clinical
characteristic, entire risk factors, method of diagnosis and
suitable treatment for adults with spondylodiscitis (15).

As there is no distinct signs or symptoms, diagnosis of
spondylodiscitis is quite problematic. Also, other
probability such as infrequency of the disease which
usually lead to hold up in diagnosis after the primary
appearance of symptoms and the great commonness of
low back pain in the general population should be
regarded (16).

Long-term mortality has increased in patients with
spondylodiscitis mainly due to comorbidities especially
substance abuse (17). As a result, physicians often
cannot make early and proper diagnosis because of
inadequate experience.

With regards to inadequate data on the epidemiology
of this disease in the region, this study was conducted to
investigate clinical presentations, potential risk factors,
and the epidemiology of the microorganisms in patients
with spondylodiscitis to plan for early diagnosis, control,
and management of this disease.

Materials and Methods

In this retrospective study, all patients with definite
diagnosis of spondylodiscitis hospitalized in Besat and
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Farshchian Hospitals of Hamadan between 2006 and
2015 (during 10 years) were enrolled by convenience
sampling. For this purpose, the medical files of
hospitalized patients with definite diagnosis of
spondylodiscitis were studied. Diagnosis of the
spondylodiscitis was performed based on the change of
the intervertebral disc and adjacent vertebral signals in
MRI images. The medical files that did not fulfill
inclusion criteria were excluded from the study.

The protocol of the study was approved at the Ethics
Committees of the hospitals. Data on age, gender, underlying
disease, constitutional symptoms, place of acquiring
infection, leukocytosis, erythrocyte sedimentation rate
(ESR), C-reactive protein (CRP), surgical intervention,
vertebral biopsy culture, anemia, abscess, place of vertebral
involvement, positive Brucellosis test, and blood culture
result were drawn from the patients. All the above procedures
were done in Besat and Farshchian Hospitals and Farzan
laboratory of Hamadan. The data drawn from medical
files were recorded in a questionnaire.

Diagnosis of Brucellosis was made by serologic tests
such as Wright, 2ME, and Coombs-Wright, and standard
agglutination test (SAT) results of >1:160 were
considered to indicate diagnosis of Brucellosis (1).

Diagnosis of Tuberculosis was made by positive
polymerase chain reaction test for tuberculosis (TB PCR).

Data analysis was conducted by Chi-square test,
ANOVA, and descriptive statistics using SPSS 16 (SPSS
Inc., Chicago IL., USA).

Results

A total of 71 patients with spondylodiscitis [63.4%
males, 36.6% females, mean age: 49.56 (range: 17-84)
years)] were enrolled. Sixty-one patients (85.9%) had CA
spondylodiscitis and 10 (14.1%) had HA
spondylodiscitis. Of 61 patients with CA spondylodiscitis,
41 (67.2%) were male and of 10 patients with HA
spondylodiscitis, six (60%) were female.

Regarding etiology, 34 patients had positive serologic
Brucella test; in 27 (38%) of these patients, Brucella had
been treated according to the disease course and
vertebral biopsy, and in seven patients, another causes
were the reason for spondylodiscitis despite positive
serologic Brucella test. In addition to Brucella,
tuberculosis (n: 11, 15.5%), S. aureus (n: 4, 5.7%),
Staphylococcus epidermidis (n: 1, 1.4%), C. albicans (n:
3, 4.2%), and Klebsiella pneumoniae (n: 3, 4.2%) were
also isolated from vertebral biopsy (Table 1).

Of three cases with C. albicans, one was diagnosed by
BACTEC culture medium and two were diagnosed by
PCR. In one patient, infection occurred due to both C.
albicans and S. aureus. In 21 patients, vertebral biopsy
and culture as well as serologic tests did not show any
microorganism, and the patients were undergone
antibiotic treatment and responded to the treatment.
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Table 1. Microorganisms distribution

Frequency (%) Microorganism

11(15.5%) Mycobacterium tuberculosis
27(38%) Brucellaspp
3(4.2%) Candida
4(5.7%) Staphylococcus aureus
1(1.4%) Staphylococcus epidermidis

21(29.6%) Pyogenic
3(4.2%) Klebsiella
1(1.4%) Staph & Candida

71(100%) Total

Age was significantly associated with the cause of
spondylodiscitis (P=0.031) such that Brucella was the
most frequent cause of the infection in the young patients
and tuberculosis in older patients.

Overall, the most common place of involvement was
lumbosacral spine (78.9%) followed by thoracic spine
(9.9%), cervical spine (7%), and thoracolumbar spine
(4.2%). In patients with Brucellar spondylodiscitis,
lumbosacral spine (74.1%) was the most frequently

involved region followed by thoracic spine (14.8%),
cervical spine (7.4%), and thoracolumbar spine (3.7%).
Regarding tuberculosis, lumbosacral spine (81.8%) was
the most frequently involved region (Table 2).

In this study, abscess was observed in 60.5% of the
patients, paraspinal abscess in 33.8% (n: 24) of the
patients, epidural abscess in 19.7% (n: 14), and psoas
abscess in 7% (n: 5). Paraspinal abscess was observed in
63.6% of cases of spondylodiscitis due to tuberculosis and
25.9% of cases of spondylodiscitis due to C. albicans, and
epidural and psoas abscesses were more common in cases
of indistinctive-microorganism-induced spondylodiscitis.

In cases of spondylodiscitis due to Brucella, only one
psoas abscess and no epidural abscess was observed.
Regarding underlying predisposing diseases, diabetes
mellitus (11.3%) was the most common risk factor
(Table 3).

Regarding clinical presentations, constitutional
symptoms consisting of fever, night sweats, and weight
loss were seen in 32 (45.1%) patients, anemia in 66.2%,
leukocytosis in 21.1%, positive CRP in 67.6%, ESR > 100
in 11.3% of the patients, elevated ESR in 63.4%, and
normal ESR in 25.4%.

Table 2. Vertebral involvement of patients with Spondylodiscitis
Thoracic

Cervical
Letter name

Thoracolumbar Lumbosacral
tract tract
11(15.5%) 1(9.1%) 9 (81.8%)
27(38%) 1(3.7%) 20 (74.1%)
3(4.2%) 0 2 (66.7%)
5(7.1%) 0 4 (80%)
21(29.6%) 1 (4.8%) 18(85.7%)
3(4.2%) 0 2 (66.7%)
1(1.4%) 0 1 (100%)
71(100%) 33 (4.2%) 56 (78.9%)

tract tract

1(9.1%) 0 Mycobacterium tuberculosis
4(14.8%) 2(7.4%) Brucella. spp
1(33.3%) 0 Candida

0 1(20%) Staph

0 2 (9.5%) Pyogenic
1(33.3%) 0 Klebsiella

0 0 Staph & Candida
77 (9.9%) 55 (7%) Total

Table 3. Demographic characteristics

Other
Microorganisms
0.832 63.4% / 36.6% 22/11
0.031* 49.56+16.38 50.69+15.68
0.435 32(45.1%) 16(48.5%)
0.615 47(66.2%) 23(69.7%)
0.014* 15(21.1%) 12(36.3%)
61(85.9%) 25(75.7%)
0.066
10(14.1%) 8(24.3%)
0.380 43(60.5%) 19(57.5%)
8(11.3%) 2(6%)
0.310 2(1.4%) 1(3%)
2(2.8%) 2(6%)

M. tuberculosis Brucella
(N=11) (N=27)
714 16/11 Male/female
50.5+13.65 44'13“16'5 Age (years)
Constitutional
0,
3(27.3) 13(48.1%) Symptoms
8(72.7%) 16(59.2%) Anemia
1(9.1%) 2(7.4%) Leukocytosis
10(90.9% 26(96.3) CA
1(9.1%) 1(3.7%) HA
11(100%) 13(48.1%) Abscess
1(9.1%) 5(18.5%) Diabetes
chronic renal
1(3.1%) 0(0%) failure (CRF)
(0%) 0(0%) Cardiovascular

Discussion

A total of 71 patients with spondylodiscitis (mean
age: 49.56 years) were enrolled. Brucella (n: 27, 38%)
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was the leading cause of the disease followed by
tuberculosis (n: 11, 15.5%). Although 34 patients had
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positive serologic test for Brucella, other agents were
causes of the disease according to course of treatment
and vertebral biopsy in 7 of them. In 21 cases, the cause
of the disease was unknown. The most common place
of involvement was lumbosacral region (78.9%).
Unlike IDSA guideline that do not recommend to
perform image-guided aspiration biopsy in suspected
cases of spondylodiscitis when Brucella is endemic and
whereby people have strong positive serology, our
study demonstrated that mere positive serologic
Brucella test did not represent vertebral involvement
by this microorganism, as in seven out of 34 cases with
positive serologic test, treatment with Brucella drug
regimen did not cause improvement and relief of
symptoms, and biopsy was necessary to diagnose the
cause of vertebral involvement. Of these seven cases,
four had spondylodiscitis due to M. tuberculosis and
three due to indistinctive species (18, 19).

As expected, spondylodiscitis was more frequently
seen in the elderly. In the current study, the mean age
of the patients was 49.56+16.38 years and patients with
an age of 65 or older (14 patients) were considered the
elderly. In two separate studies in Italy and Turkey, the
mean age of the patients was 57.7 (6) and 52.5 (18)
years, respectively, and in England, 73% of the patients
were over 65 years (20).

Infectious spondylodiscitis occurs mainly in the
elderly population, who are more frequently exposed to
healthcare contacts. As a result, a growing number of
multi-resistant bacteria and fungi are the causes of the
infection (6).

In our study, Brucellar spondylodiscitis was the most
frequently seen spondylodiscitis with prevalence rate
of 38%. According to previous studies, the prevalence
rate of Brucellar spondylodiscitis is 2-58% (21). In 469
patients hospitalized due to HA Brucellosis in northern
Iran, the prevalence of Brucellar spondylodiscitis was
reported approximately 6.2% (22). In most previous
studies, even in developed countries, S. aureus has
been the most common cause of VO (1, 3, 6, 8, 23).
Besides that, in other studies, M. tuberculosis,
coagulase negative Streptococci, and Brucella spp.
were reported to be the cause of the disease (1, 7, 11).

The most frequent reasons for pyogenic infection of
spine in Ahvaz (southwest of Iran), were S. aureus
(28.5%) and M. tuberculosis (42.9%) (24).

In an epidemiologic study on 85 patients with
spondylodiscitis, M. tuberculosis (43 patients) and S.
aureus (15 patients) were found as the main pathogens
(22). However, in the region studied in the current
work, Brucella spp., followed by M. tuberculosis, was
the main cause of the disease due to being endemic; in
approximately 1/3 of patients with pyogenic
spondylodiscitis in previous studies, the infectious
agent was never detected (24).

In the current study, 67.2% of patients with CA
spondylodiscitis were male. Consistently, CA
spondylodiscitis has been reported to be more common
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in men and HA spondylodiscitis is more common in
women (3, 10, 25).

In a study, spondylodiscitis was reported to be
predominant in male patients only in the CA
spondylodiscitis  group, whereas among HA
spondylodiscitis patients, there was an approximately
equal number of men and women (6).

Constitutional symptoms such as fever, local back
pain, night sweats, limitation of motion, weight loss,
and neurologic abnormalities are common but are not
significantly associated with development of the
disease (24, 26-28).

Neurologic deficit symptoms are a prognostic
unpleasant sign that represent an adverse outcome (6).
In previous studies, back pain was the most frequently
reported symptom, followed by fever (6, 26, 27). In our
study, fever, night sweats, and weight loss were seen in
45.1% of the patients; and notably, Brucella was the
main cause of spondylodiscitis, which is not consistent
with cited studies. The site of pain depends on the site
of infection. Overall, the most common involved
region was lumbosacral spine followed by thoracic
spine, cervical spine, and thoracolumbar spine, which
is consistent with most previous studies irrespective of
the cause of spondylodiscitis (6). For example, the most
common site in a study was the lumbar spine (58%),
followed by the thoracic spine (30%) and the cervical
spine (11%) (26). In another study, the most common
site of infection was the lumbar spine (66.7%),
followed by the thoracic spine (19%), the sacroiliac
joint (9.5%), and the lumbar-thoracic spine (4.8%).
The L3-L4 site (23.8%) was also reported to be the
most frequent site of infection (24).

Spondylodiscitis patients, in previous studies, have
been reported to suffer from paravertebral abscess
(13%) (28) and (26%) (10), epidural abscess (10.2%)
(28), (17%) (10), and (46.25%) (18), psoas abscess
(3.4%), and radiculitis (2.7%) (29).

In the present study, paraspinal abscess was the most
frequently seen abscess (33.8%), and 60.5% of all cases
had abscess. This increased incidence rate of abscess
can be attributed to the causes of spondylodiscitis in the
studied population. Notably, in our study, in most cases
with paraspinal abscess, Brucella and M. tuberculosis
were the causes of the disease due to the endemicity of
these two microorganisms in the studied region.
Abscess was seen in all cases with spondylodiscitis due
to M. tuberculosis.

A study reported that about 5% of patients with
spinal epidural abscesses died, mainly due to sepsis,
uncontrolled meningitis, and other underlying diseases
(30). Therefore, due to highly frequent incidence of
abscess in spondylodiscitis patients in the studied
population in our study, it is essential to diagnose this
disease earlier in the population of the region. Studies
have also indicated that in patients with abscess,
recurrence of the disease and clinical complications
following relative recovery occur more frequently. In
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addition, the treatment process of patients with abscess,
occasionally requires surgery (12).

Leukocytosis was significantly less frequent in
patients with spondylodiscitis due to M. tuberculosis
and Brucella compared to other pathogenic causes of
the disease (P=0.014); and leukocytosis or increased
number of neutrophils is not adequately sensitive to
diagnose spondylodiscitis (20, 24, 31) and is not a
specific sign of spondylodiscitis.

In contrast to leukocytosis, increased ESR and CRP
levels are highly sensitive and have been reported in
98% and 100% of spondylodiscitis cases, respectively
(31,32), which is relatively consistent with our study as
in 63.4% of our patients, ESR was higher than normal.

The mean ESR was obtained 48 mm/h in a study
conducted in Iran between 1971 and 1995 (33). In other
studies, CRP and ESR levels in spondylodiscitis
patients significantly increased (10,32). However,
clinical diagnosis of spondylodiscitis confirms by CRP
and ESR, which are convenient diagnostic and
prognostic methods and are practical in the follow-up
treatment. ESR that represents inflammatory state, is
consistently high in patients with spinal infection (24).

The percentages of anemia in cases of
spondylodiscitis due to Brucella and M. tuberculosis
were 59.2% and 72.7%, respectively. It has been
reported that anemia is the most common
hematological disorder in patients with Brucellosis,
and considerably common in older and chronic disease
patients (34). In the present study, 13 patients suffered
from underlying diseases (8 diabetes, 2 chronic renal
failure, and 2 cardiovascular disease).

Among VO patients in another study 24 cases
(53.3%) had one or more comorbidities (32), and in the
study of Bhavan et al., diabetes and CRF were the most
frequent comorbidities (23). In a study, 32.5% of
population had comorbidity (18).

In a similar retrospective observational study
conducted within 4 years in Oman, 62 primary
spondylodiscitis cases were detected, including 10
cases of tuberculosis (17%), one case of Brucellosis,
and others suffering from pyogenic infection. 63.8%
were male. Common associated illnesses were diabetes
mellitus (n: 18), hypertension (n: 13), and renal
insufficiency (n: 6). Lumbar spine was involved in
69% of patients (8).

It’s vital to get blood cultures in order to asses VO.
A positive result is indicative of the need for more
invasive procedures. A systemic review on VO
reported that out of all cases, 58% had positive blood
cultures. (26).

MRI findings and microbiological methods are
essential to make an appropriate diagnosis of pyogenic
spondylodiscitis (24). In a study on two spondy-
lodiscitis cases, the Brucella serologic test of both cases
was negative, but one of them had positive blood
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culture and the other one had positive vertebral needle
biopsy for Brucella (35).

Serology tests are inexpensive, but it should be noted
these tests may be initially negative and then become
positive with the development of Brucellosis (28).

In the study of Horasan et al. on patients with Brucellar
VO, the diagnostic tool in 90% of patients was serology
tests, while in the rest of patients, the microorganism
involved was detected by blood culture (18).

A 9-year study demonstrated that minimally invasive
surgery is effective and risk-free for patients with
spontaneous pyogenic thoracic and lumbar spondy-
lodiscitis (2).

Conclusion

This study showed the important role of Brucellosis and
tuberculosis, as two endemic causes, in acquiring
spondylodiscitis in the studied region. Although Brucella
was the most frequent cause of spondylodiscitis, other
infectious agents should be considered potential causes of
this disease. In this study, anemia, elevated ESR, and
positive CRP were found to be comparatively more
frequent symptoms of spondylodiscitis than other clinical
presentations. In regions where both tuberculosis and
Brucella are endemic, even in case of positive serologic
Brucella test, other agents are likely to contribute to
acquiring spondylodiscitis; and vertebral biopsy is
recommended for definite diagnosis of spondylodiscitis.
These results are unlike IDSA guideline that do not
recommend to perform age-guided aspiration biopsy in
suspected cases of spondylodiscitis. Early diagnosis assists
in selecting appropriate antibiotic and early treatment.
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