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ABSTRACT

Objective: To evaluate five drug treatment regimens in the treatment of Brucella spondylitis. Methods: Patients with
clinical symptoms compatible and diagnostic test consistent with Brucella spondylitis were randomly assigned to five
drug treatment regimens. Results: Combination therapy with doxycycline, rifampin and sulfamethoxazole for 56 con-
secutive days showed the highest cure rate of 20% after a single course and of 85% after a double course with affectiv-
ity rates of 55% and 95%. Cure rate and affectivity rate was significant better (P < 0.05) than for patients receiving
doxycycline, rifampin and streptomycin for the same period and regimens containing doxycycline were significant bet-
ter than regimens without this drug. Conclusion: Combination therapy of doxycycline, rifampin and sulfamethoxazole

for 8 weeks using one or two full courses should be recommended for Brucella spondylitis.
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1. Introduction

Estimating Brucellosis is a infectious allergic diseases
caused by bacterium burgeri, which can happened in both
human beings and animals, with very broad endemic
regions. In recent years, the strain, susceptible population
and route of transmission have changed that the bovine
type, caprine type and swine type bacterium burgeri can
be spread to human beings not only by contacting dam-
aged skin or membrana mucosa directly but also by in-
taking contaminated food. The global incidence is in-
creasing, especially the city incidence. Brucellosis has
become a disease caused by food from an occupational
disease. Bones and joints often invaded by the disease,
and the two consecutive segments of the spine are most
commonly involved, which can triggered spondylitis and
discitis leading to large devastating spine combined with
spinal instability and spinal cord, cauda eguina or root
compression [1-8] (Figure 1). Related clinical applica-
tion finds that the classic drug treatment and compatibil-
ity have less clinical effective to the Brucella spondylitis
disease and easily to relapse [9-14]. So, searching for
sensitive drugs, adjusting and optimizing the compatibil

“Corresponding author.

Copyright © 2013 SciRes.

ity of the program and getting the best method of treat-
ment have a positive effect to cure early Brucella spon-
dylitis, reduce disability, avoid the surgical risk and pre-
vent the recurrence which are reported as follows:

2. Methods
2.1. Design

The design of the topic is study of screeningclinical sen-
sitive drugs, compatibility programs and courses to cure
Brucella spondylitis.

2.2. Time and Study Site

The study was approved and granted by the Ethics Com-
mittee of the First Affiliated Hospital of Hebei North
University and completed in the First Affiliated Hospital
of Hebei North University in Zhangjiakou City, Hebei
Province, China, between January of 2006 and July of
2011.

2.3. Adoption Standard

The epidemiological history of the patients (including the
living area, gender, age, occupation, disease location,
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Figure 1. MRI before operation arrow indicated that the
sclerotin of the vertebrae and the Intervertebral disc were
destructed, there was prevertebral, intervertebral, and epi-
dural abscess, and the cauda eguina was compressed on the
corresponding level.

number of diseased vertebral body, focal distribution),
clinical manifestations, imaging features (X-ray, CT, MR)
and the clinical specific serological examination such as
Serum tube agglutination (SAT), rose bengal plate agglu-
tination test (RBP), enzyme-linked immunosorbent assay
(ELISA) and so on, which were consistent with the di-
agnostic criteria of brucellosis published by Endemic
Disease Prevention and Cure Bureau of Ministry of Pub-
lic Health [11,12,15].

2.4. Elimination Standard

The skeleton wasn’t mature, immunosuppressive drugs
were used, the patients had other spinal infection before
or at present, the spine was unstable, there was abscess
around the vertebra, severely damaged body of vertebra,
epidural abscess in the vertebral canal, granuloma or
spinal cord, cauda eguina or root compression, which
were surgical indications (Figures 1-3).

2.5. Subjects

All of the 200 cases were consistent with the adoption
standard, coming from Zhangjiakou of Hebei Province
and six counties of Neimenggu in China, of which 55
cases from pastoral area (56.12%) and 43 cases from
non-pastoral areas (43.87%). Male 91 cases, female 109
cases, and the ratio of male to female is 1:1.19. Age Dis-
tribution: Maximum age is 60 years old, minimum age is
21 years old, 25 cases are 21 - 30 years old, 48 cases are
31 - 40 years old, 92 cases are 41 - 50 years old , 35
cases are 51 - 60 years old, average age in this group is
45 + 3.5 years old. Diseased parts: There are 172 cases
with two vertebral bodies involved, of which 4 cases
with T10-11, 4 cases with T11-12, 6 cases with T12L1, 6
case with L1-2, 20 cases with L2-3, 80 cases with L3-4,
52 case with L4-5.There are 28 cases with three vertebral
bodies involved, of which 3 cases with T8-10, 5 cases

Copyright © 2013 SciRes.

Figure 2. The lateral X-ray film before operation arrow
indicated that the intervertebral space was destructed and
became narrow, the sclerotin of the vertebrae had multiple
destructive focuses and bone sclerosis.

Figure 3. CT before operation arrow indicated there were
multiple destructive focuses in the vertebrae which involved
the posterior border of the vertebrae, the periphery of the
focus and the articular process became sclerified, the in-
tervertebral disc was destructed and there was small ab-
scess around the vertebrae.

with L2-4, 13 cases with L3-5, 7 cases with L4-5S1. Fo-
cus of infection distribution: lumbar vertebrae were more
than thoracic vertebrae, involving L4 with the highest
incidence rate (157/200 cases) 78.5%, L3 with 59% and
L5 with 36%. All of the 200 patients in this group had a
past or present history of intermittent low-grade fever,
the body temperature of whom is not more than 38.5°C,
accompanied by fatigue, night sweats, back pain, muscle
spasm and constrained movements of spine. 200 cases
were divided into five groups by a doctor according to
pastoral area and non-pastoral area blindly (Table 1).
The subjects without drug hypersensitivity history and
contraindication were informed before treatment about

SS



94 X.-M. YANG ET AL.

the drug names, the content of drug combination program
and the related treatment method, and obtain their in-
formed consent. The general data of the patients in the
five groups had comparability and the difference had no
significance (P > 0.05, Table 1).

2.6. The Standard to Assess the Curative Effect
[11,12]

1) Healing well. The temperature recovered to normal,
the clinical symptoms and physical signs disappeared and
the physical strength and labor force recovered. MRI
showed that the abscess of the intervertebral space or the
vertebral body disappeared or became calcified and the
circumscription of the initial focus of infection became
clear. RBPT was negative; 2) Improved. The temperature
recovered to normal, the clinical symptoms and physical
signs disappeared and the physical strength and labor
force recovered in principle. MRI showed that the ab-
scess of the intervertebral space or the vertebral body
was absorbed partly and the circumscription of the initial
focus of infection became less clear and the damaged
sclerotin had the sign of recovery. RBPT was negative; 3)
Ineffective. The temperature fluctuated, the clinical symp-
toms, physical sighs and MRI had no significant change
or improvement, RBPT was negative or positive, or
brucellar spondylitis recurred. The healing rate (quantity
of healing well/quantity of the group) and the effective
rate (quantity of healing well and improved/quantity of
the group) were used as the evaluation index.

2.7. Therapeutic Method

All of the patients were protected by corset during the
drug treatment and rested in bed for more than 3 weeks
in every course of treatment. Bacterial culture and sus-
ceptibility test were positive in only 43 cases and aspira-
tion-needle biopsy was performed in the other 157 cases.
The patients in the five groups were treated with classic
drugs for brucellar spondylitis. Five sensitive drugs and
five compatibility programs were chosen according to the
result of the bacterial culture and susceptibility test of the

43 cases. The same dose of a drug, medication and time
were adopted to each identical group that Doxycycline
0.1 g, bid, consecutively for 56 days and the double dose
for the first time; Rifampicin 0.6 g, qd, consecutively for
56 days; Sulfamethoxazole 1.0 g, bid, consecutively for
56 days; Levofloxacin 0.5 g, qd, consecutively for 56
days; Streptomycin 0.75 g, intramuscular injection, qd,
for 21 days. In Group 1 (40 cases) Doxycycline, Rifam-
picin and Sulfamethoxazole were used; Doxycycline,
Rifampicin and Levofloxacin for group 2 (40 cases);
Doxycycline, Rifampicin and Streptomycin for group 3
(40 cases); Doxycycline, Sulfamethoxazole and Strep-
tomycin for group 4 (40 cases); Rifampicin, Streptomy-
cin and Sulfamethoxazole for group 5 (40 cases). One
course of treatment was 56 days. After two courses of
treatment, the third course of treatment wouldn’t be per-
formed if the effective rate was lower than 60% reported
by literature but the programme with the highest cure rate
and effective rate would be adopted again. There was an
interval of 7 days between every two courses of treat-
ment and hepatic and renal functions were examined
during the interval.

2.8. Analytical Method of the Data

The data of this study were analyzed by SPSS 15.0 sta-
tistical packages. The measurement data were expressed
in the form of mean + standard deviation and one- factor
analysis of variance was adopted to make the comparison
among groups. Chi-square test was used to analyze nu-
meration data. The size of test was 0.05.

3. Results

3.1. The Laboratory Examination and
Pathological Examination Result before
Drug the Rapy

The PCR sensitivity analysis of the bovine type, caprine
type and swine type bacterium burgeri was performed to
all of the 200 cases, of which 155 cases were positive and
the positive rate was 77.5%, caprine type 80 cases, bovine
type 51 cases and bovine type 24 cases. The susceptibility

Table 1. Clinical data of brucellar spondylitis of five groups.

Two vertebral Three vertebral

Group Case Pastoral area Non-pastoral area ~ Male/female Mean age (year) bodies involved bodies involved
Group 1 40 21 19 19/21 46 + 3.7 (21 - 60) 34 6
Group 2 40 18 22 19/21 46 +3.1 (22 - 58) 33 7
Group 3 40 20 20 18/22 45 +3.4 (24 - 57) 35 5
Group 4 40 22 18 18/22 44 +3.3 (25-54) 35 5
Group 5 40 20 20 17/23 45+ 4.3 (22 - 60) 35 5
Result 7$=0.88 7$=0.28 F=2.18 7> =0.66
P =0.975 P=0.991 P =0.07 P =0.956

Copyright © 2013 SciRes.
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test was positive in only 43 cases. Bacterium burgeri was
sensitive to Doxycycline, Rifampicin, Sulfamethoxazole,
Levofloxacin and Streptomycin, medium sensitive to
Penicilin, Cidomycin and Clindamycin and resistant to
Isonicotinyl hydrazide and Ethambutol. The other 157
cases were diagnosed as brucellosis by aspiration-needle
biopsy. Histiocyte proliferation in the diseased region,
proliferating nodus and granuloma, a lot of monocytes,
leucocytes, granulocytes and eosinocyte invasion and
nodosity focus of infection made of epithelioid cells can
be seen by microscope (Figure 4).

3.2. Comparison of Clinical Effect on Different
Course of Treatment

The improved and infectious patients in all the five drug
compatibility groups after one course of treatment were
given the second course of treatment and the third course
of treatment was carried out by means of this kind.
Comparing the cure rate and effective rate of the second
course of treatment with those of the first course of
treatment in the first four groups, the difference had sta-
tistical significance (P < 0.05, Tables 2(a)-(d)) while
comparing the cure rate and effective rate of the second
course of treatment with those of the first course of
treatment in Group 5,the difference had no statistical
significance (P > 0.05, Tables 2(a)-(e)).Comparing the
cure rate and effective rate of the third course of treat-
ment with those of the second in the first, second and
third group the difference had no significance (P > 0.05,
Tables 2(a)-(d)). Because the effective rate of the second
course of treatment in Groups 4 and 5 was lower than
60% reported by literature [1], the programme was stopp-
ed and the programme of the first group was used as the
second course of treatment to treat the infectious and im-

Figure 4. Histopathology examination during operation (HE
x 100) arrow indicated that there were tissular and cellular
hyperplasia, proliferating nodule, and granuloma in the
focus.

Copyright © 2013 SciRes.

proved patients. By comparing the cure rate and effective
rate of the second course of treatment with those of the
first course of treatment, the difference had statistical
significance (P < 0.05, Table 2(f)).

3.3. Comparison of Clinical Effect between the
Groups with Doxycycline and Those
without It

The first, second, third and fourth group with Doxycy-
cline on the second course of treatment were made up
into one unit and the fifth group without Doxycycline on
the second course of treatment was made into another
unit. The cure rate and effective rate of the two units
were compared and the difference had statistical signifi-
cance (P < 0.05, Table 3).

3.4. Evaluate the Effect of Single Drug by
Comparing the Clinical Effect
among Groups

The clinical effect of the five drug compatibility groups
after two courses of treatment (Table 4). Comparing the
clinical effects of different drug compatibility among
groups, the difference among the other groups had statis-
tical significance except the difference between Groups 2
and 3 (P <0.05, Table 5).

3.5. The Hepatic and Renal Function during the
Interval of Course of Treatment

The hepatic and renal function of all the 200 cases was
normal after the first and second course of treatment.
Eighteen patients had abnormal hepatic and renal func-
tion in 120 cases after the third course of treatment, of
which there were 5 cases in Group 1, 7 cases in Group 2
and 6 cases in Group 3. All the patients with abnormal
hepatic and renal function stopped the drugs and the he-
patic and renal function recover to normal after the 14 to
35 day hepatic and renal prevention therapy.

4. Discussion

Brucellar spondylitis is treated mainly by drugs. Choos-
ing the correct drugs and course of treatment is benefit to
the cure of diseased region, relief of the pain and de-
crease of complications [9-12,15-18]. The principle in-
stituted by the six alliance bulletin of WHO is using Tet-
racycline and Streptomycin or using the same kind of
drugs as alternative medicine. The fairly ideal pro-
gramme is that taking Deoxycycline 0.1 g, qd orally con-
secutively for 45 days and the double dose for the first
time and using Streptomycin 0.75 g intramuscular injec-
tion, qd, for 14 days or using Gentamycin 160,000 U
intramuscular injection, bid, for 7 days as the alternative
medicine of Streptomycin. Many domestic and overseas
scholars find that this method is not very effective, the
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Table 2. (a) Comparison of clinical effect on different course of treatment of Group 1; (b) Comparison of clinical effect on
different course of treatment of Group 2; (c) Comparison of clinical effect on different course of treatment of Group 3; (d)
Comparison of clinical effect on different course of treatment of Group 4; () Comparison of clinical effect on different course
of treatment of Group 5; (f) Comparison of clinical effect on different course of treatment of the incurred cases in Group 4
and 5 after using the programme of Group 1.

(®
Course of treatment Case Healing well Improved Infectious Cure rate (%) 4 P Effective rate (%) 4 P
One course of treatment 40 8 14 18 20 33.89 <0.001 55 17.07 <0.001
Two courses of treatment 40 34 4 2 85 0 1 95 0 1
Three courses of treatment 40 34 5 1 85 - - 97.5 - -
Note: effective rate—quantity of healing well and improved/quantity of the group.
(b)
Course of treatment Case Healing well Improved Infectious Cure rate (%) P Effective rate (%) P
One course of treatment 40 6 10 24 15 20.83 <0.001 40 10.03 0.002
Two courses of treatment 40 26 4 10 65 0 1 75 0.07 0.793
Three courses of treatment 40 26 5 9 65 - - 775 - -
(©
Course of treatment Case Healing well Improved Infectious Cure rate (%) 4 P Effective Rate (%) P
One course of treatment 40 6 8 26 15 17.28 <0.001 35 8.46 0.004
Two courses of treatment 40 24 4 12 60 0 1 70 0 1
Three courses of treatment 40 24 4 12 60 - - 70 - -
(d)
Course of treatment Case Healing well Improved Infectious Cure rate (%) Effective rate (%)
One course of treatment 40 4 4 32 10 20
Two courses of treatment 40 15 3 22 375 45
Va - - - - 8.35 5.70
P - - - - 0.004 0.017
(©
Course of treatment Case Healing well Improved Infectious Cure rate (%) Effective rate (%)
One course of treatment 40 1 7 32 25 20
Two courses of treatment 40 5 4 31 12.5 22.5
Fa - - - - 1.62 0.08
P - - - - 0.203 0.785
®
Course of treatment Case Healing well Improved Infectious Cure rate (%) Effective rate (%)
One course of treatment 60 14 19 27 23.33 55
Two courses of treatment 60 52 4 4 86.66 93.33
Ve - - - - 48.62 23.01
P - - - - <0.001 <0.001

Copyright © 2013 SciRes.
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Table 3. Comparison of clinical effect between the groups with Doxycycline and those without it.

Group Case Healing well Improved Infectious Cure rate (%) Effective rate (%)
With Doxycycline 160 99 15 46 61.87 71.25
Without Doxycycline 40 5 4 31 125 225
Ve 31.26 32.12
P <0.001 <<0.001
Table 4. The clinical effect of different drug compatibility.
Group Case Healing well Improved Infectious Cure rate (%) Effective rate (%)
Group 1 40 34 4 2 85 95
Group 2 40 26 4 10 65 75
Group 3 40 24 4 12 60 70
Group 4 40 15 3 22 375 45
Group 5 40 5 4 31 125 225

Table 5. Comparison of clinical effect of different drug
compatibility between every two groups.

Comparing Cure rate Effective rate

groups )(2 p Xz p
Group 1and 2 4.27 0.039 6.28 0.012
Group 2 and 3 0.21 0.644 0.55 0.459
Group 3and 4 4.05 0.044 411 0.043
Group 4 and 5 6.67 0.01 453 0.033

effective rate is only 60% and has high recurrence rate
[1,17,19,20]. Thus, it is necessary to find drugs sensitive
to brucellar spondylitis and the drug compatibility and to
reevaluate the course of treatment on the base of present
drugs.

In this article, 200 cases consistent with the adoption
standard were treated for two to three courses of treat-
ment and studied contrastively by choosing five different
drugs and making five different drug compatibility pro-
grams. The first, second, third and fourth group included
Doxycycline and the fifth group didn’t include Doxycy-
cline. The general data of the patients in the five groups
had comparability and the difference had no significance
(P > 0.05, Table 1). Table 2 showed that the patients that
didn’t cure after one course of treatment should be
treated for another course of treatment, if still didn’t cure,
should be treated for the third course of treatment. The
cure rate and effective rate of the second course of treat-
ment was better than those of the first course of treatment
and the difference had statistical significance (P < 0.05)
by comparing the cure rate and effective rate of the sec-
ond course of treatment with those of the first course of
treatment in the first four groups. By comparing the cure
rate and effective rate of the third course of treatment
with those of the second course of treatment in Groups

Copyright © 2013 SciRes.

1-3, the difference had no statistical significance (P >
0.05), which indicated that increasing the time of therapy
didn’t have obvious effect to brucellar spondylitis but
increase the incidence of side effect of the drugs. In this
article, after three courses of treatment, 18 patients with
abnormal hepatic and renal function stopped the drugs
and the hepatic and renal function recover to normal after
hepatic and renal prevention therapy, which indicated
that increasing the time of therapy is increasing the dose
of drugs and the incidence of side effect of the drugs.
Thus, choosing two courses of treatment is a fairly ap-
propriate scheme. Table 3 showed that the difference
between the unit with Doxycycline and the unit without
Doxycycline had statistical significance (P < 0.05),
which indicated that the drug compatibility with Doxy-
cycline had obvious effect to brucellar spondylitis and
had fairly high cure rate and effective rate and Doxycy-
cline was the main drug. Table 4 showed that after two
courses of treatment, comparing the clinical effect among
the five groups, the difference had statistical significance
(P < 0.05) and the cure rate and effective rate of the first
group was better than those of the other four groups. Ta-
ble 5 showed that by comparing the clinical effect be-
tween every two groups—Group 1 and Group 2, Group 3
and Group 4, and Group 4 and Group 5, the difference
had statistical significance (P < 0.05). The effect of the
first group was better than that of the second group, ex-
cept the same drugs Doxycycline and Rifampicin, indi-
cating that the effect of Sulfamethoxine to brucellar
spondylitis was better than Levofloxacin. By analogy
like this, the effect of Rifampicin was better than Sul-
famethoxine by comparing Group 3 and Group 4 and the
effect of Doxycycline was better than Rifampicin by
comparing Group 4 and Group 5 but the difference be-
tween Group 2 and Group 3 had no statistical signifi-
cance (P > 0.05), indicating there was no difference of
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the effect between Levofloxacin and Streptomycin. Thus,
the sequence of the single drug was inferred as follows:
Doxycycline > Rifampicin > Sulfamethoxine > Levo-
floxacin or Streptomycin. Solera [20,21] considered there
will not be excellent prospective efficacy no matter using
what kind of single drug to treat brucellar spondylitis
only drug compatibiligy has the most obvious effect. As
the above mentioned, the drug compatibiligy of the first
group was the most appropriate, had the highest cure rate
and effective rate, had the most obvious effect and there
was no side effect of drug compatibility (Figures 5 and
6). Performing the scheme of Group 1 to the uncured
(infectious and improved ) cases in Group 4 and Group 5
also indicated that the cure rate and effective rate of the
second course of treatment were better than those of the
first course of treatment and the difference had statistical
significance by comparing with the first course of treat-
ment (P < 0.05, Table 2(f)). The bacterial culture and
susceptibility test in 43 cases showed that bacterium
burgeri was sensitive to Doxycycline, Rifampicin, Sul-

(b)
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famethoxazole, Levofloxacin and Streptomycin, medium
sensitive to Penicilin, Cidomyci and Clindamycin and
resistant to Isonicotinyl hydrazide and Ethambutol.

As the above mentioned, the fairly ideal scheme at
present to treat brucellar spondylitis was as follows: 1
chief drugs: Doxycycline 0.1 g, bid, consecutively for 56
days and the double dose for the first time; Rifampicin
0.6 g, qd, consecutively for 56 days; Sulfamethoxazole
1.0 g, bid, consecutively for 56 days. The program of
Doxycycline, Rifampicin and Sulfamethoxazole is the
first choice, consistent with the chief drugs in Antim-
icrobial Therapy Manual of Sanford [22,23]. 2 minor
drugs: Levofloxacin 0.5 g, qd, consecutively for 56 days;
Streptomycin 0.75 g, intramuscular injection, qd, for 21
days. The program of Doxycycline, Rifampicin and Le-
vofloxacin or Doxycycline, Rifampicin and Streptomy-
cin was the second choice. The patients should be treated
for two courses of treatment usually with 7 day interval
between every two courses of treatment until RBP be-
comes negative, using the drugs for another two weeks

Figure 5. Patient, female, aged 45, MRI showed L2 and L3, and inflammatory infiltration of disease 4 Brucella spondylitis
line drug treatment, after treatment of vertebral and disc space infection improved significantly. (a) Before treatment; (b)
After one course of treatment review; (c) Two courses after the review.

@

(b)

Figure 6. Patient, female, aged 46, MRI showed the L3, 4 Brucella disease spinal inflammation adjuvant drug therapy com-
pared with before treatment, after treatment vertebral inflammatory infiltration and disc space infection has been absorbed.
(a) Pre-treatment; (b) A course of treatment after the review; (c) Two courses after the review.

Copyright © 2013 SciRes.
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continuously [11]. Pay attention to rechecking the he-
patic and renal function and finding the preventing the
complications in time.
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