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Abstract
Background: Brucellosis is a common disease between humans and
animals which can cause various types of organ involvement. Of the
most common and important disorders, it is a skeletal disorder that
causes severe pain. The aim of this study was done to compare the
behavioral changes in pain patterns in brucellosis patients under oral
gabapentin and naproxen treatment.
Methods: This study was a paralleled randomized controlled clinical
trial on 86 patients with brucellosis disease. All 15-65-year-old
patients with diagnosed brucellosis and no history of other systemic
diseases were included. Patients with a history of using corticosteroids
were excluded. After receiving their informed consent, the eligible
patients were randomly divided into two equal groups of intervention
(gabapentin) and control group (naproxen) using a block
randomization method. Then, the pain severity was assessed using
visual analog scale (VAS) before, as well as 4, 7, and 10 days postintervention. In this study, the patients, data collector (pain intensity
assessment), and analyzer were blinded. The data were analyzed using
repeated measure ANOVA. Significance level was set at 0.05.
Results: Among the participants, 56 patients (65.1%) were male and
the mean age of the patients was 46.85 ± 19.15 years, which was not
significantly different between the two groups. In the case of painful
and involved joints, sacroiliac joint with 34 cases (39.5%) was the most
commonly involved joint in both groups. There was a significant
difference between the two groups regarding the mean pain intensity
on the fourth day (Pvalue = 0.021) and seventh day (Pvalue = 0.001),
while there was no difference at other times.
Conclusions: The results of this study revealed that gabapentin
significantly and rapidly decreased skeletal pain in brucellosis
patients. Therefore, it can be used as an appropriate drug for the
control of bone and joint pain in brucellosis patients, though at least it
should be used for a few day period.
Keywords: Brucellosis, Gabapentin, Naproxen, Skeletal pain.
*
Corresponding to: MB Sohrabi, Email: mb.sohrabi@yahoo.com
Please cite this paper as: Revjam F, Nezakati E, Zolfaghari P,
Mousapour M, Sohrabi MB. Comparison of the behavioral changes in pain
patterns in brucellosis patients under oral gabapentin and naproxen
treatment: a randomized clinical trial. Int J Health Stud 2019;5(3):31-35.

I

ntroduction

Brucellosis is one of the most common diseases in Iran.
This disease is a global economic and health problem. Thirtyfive percent of the patients are children under the age of 15
years.1 This condition is one of the most commonly transmitted
diseases that can be transmitted between humans and animals
through direct contact with blood, placenta, fetal and uterine
secretions of infected animals (cattle, sheep, goats, pigs, camels
and buffalos), while consumption of contaminated raw animal

products (especially milk and its products) can be an indirect
route of transmission to humans. 2 Brucellosis bacteria are
Gram-negative and aerobic coccobacilli that are separated from
each other by serological and biochemical techniques. 1,2 There
are six main species of brucella which include: Melitansis,
Suis, Abortis, Canis, Ovis, and Neotome, among which the first
four species have pathogenic potentials for humans.
Human brucellosis caused by brucella melitansis (which is
the most invasive and pathogenic species among the species of
brucella) occurs in places where infected sheep and goats are a
serious public health problem. However, due to the extensive
establishment of pasteurization, brucellosis in many countries
has changed to a scattered occupational disease among those
involved in the transport of livestock, such as the veterinarians,
the staff of laboratories, employees and workers dealing with
the production and packaging plants of the meat and
slaughterhouses.1,2 The ways to control of disease are
predominantly based on disease prevention, and care is a key
tool for managing the prevention and control of the disease. 3
Most patients with brucellosis show nonspecific symptoms of a
nervous system disorder such as headache, lethargy, and
depression. Generally, acute or chronic illness begins with
continuous or regular fever with varying periods of chills,
sweating, especially at night, tiredness, loss of appetite and
hunger, weight loss, headache, and general pain in the body.
Brucellosis can cause damage to all systems and organs in
the body, but most of all, the skeletal system, the urinary tract,
the liver, the heart, the lungs, and the spleen are affected. Bone
and joint pain is common in brucellosis which are heavily
persistent. Muscle and skeletal pain occurs in over 85% of
patients with brucellosis. These pains are present in almost all
joints of the body, but are more common in the lumbosacral,
knee, and shoulder belt.4,5 The intensity of the pain is very
diverse and varies from mild to severe pain and prolonged pain
where most patients need analgesics to control their pain. 4
Various drugs are used to control arthritis and osteomyelitis
pain with the most commonly used NSAIDs being diclofenac,
ibuprofen, indomethacin, Piroxicam, and Naproxen.5,6
Naproxen is a good anti-inflammatory medicine for bone pain.
This drug is a potent inhibitor of cyclooxygenase enzyme,
which converts arachidonic acid into prostaglandins. 7,8 This
medication reduces the production of prostaglandins by
inhibiting cyclooxygenase and thus has an analgesic and antiinflammatory effect.9 The effect of each of these drugs varies
from person to person, and sometimes does not provide
satisfactory results in some people.10 Thus, newer drugs should
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be found to control bone pain in patients with this condition.
Gabapentin is one of the new drugs used in this field. This
medication with its central effect mitigates and controls the
bone pain in brucellosis patients. 6 Gabapentin, given its
analgesic properties, has been able to largely replace other
drugs in controlling bone and joint pain. It is a gamma amino
butyric acid (GABA) analogue initially produced for the
treatment of epilepsy, but is currently used for various uses,
including pain relief, especially pain with a neurological origin
(such as headache and back pain) and inflammation (arthritis
and osteomyelitis).11 Since the extent of this effect is not yet
clear and due to the high prevalence of brucellosis in this area,
the aim of this study was to compare the behavioral changes in
pain patterns in brucellosis patients under oral gabapentin and
naproxen treatment, admitted to Imam Hossain hospital of
Shahroud during 2017.

Materials and Methods
This study was conducted on all brucellosis patients who
had severe or fairly severe joint and bone pain and referred to
Imam Hossain hospital of Shahroud, in north east of Iran from
March 2017 to August 2017.

Obtain informed consent

After explaining the purpose of the study and obtaining the
informed consent, all patients (86 subjects) were randomized.
Then, the pain intensity of the patients was recorded based on
Visual Analog scale (VAS) at the beginning of the study on a
10 cm ruler, with painlessness on the number 0 and the most
severe pain on the number 10.
Inclusion criteria: age 15 to 65 years, a definitive diagnosis
of brucellosis, no history of other systemic diseases (such as
diabetes or thyroid disease), vascular diseases, coagulation
problems (such as hemophilia), and history of gastrointestinal
bleeding
and
structural
disorders
(scoliosis
and
spondylolisthesis, etc.), absence of neurological symptoms
such as straight leg raise (SLR) and positive cross-SLR,
decreased tendon reflexes and diminished sensation in
examination, no use of oral or injectable painkillers in the past
10 days, as well as willingness to enter the study.
Exclusion criteria: injection of corticosteroids in the waist
or other areas of the body in a month before and during the
study, a positive record of opium use, history of the use of
hypnotic, anti-epileptic, and relaxant drugs in the last two
weeks, severe hypersensitivity to either of the two drugs
(gabapentin and naproxen), and lack of consent to continuing
the cooperation. The flow-diagram of study is shown in figure 1.

Selection of 86 eligible patients

Control group with naproxen

Intervention group with gabapentin

Measurement on the fourth day
Measurement on the fourth day

Measurement on the seventh day
Measurement on the seventh day

Measurement on the tenth
Measurement on the tenth

End the study and review the results

Figure 1. The flow-diagram of study
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This randomized, parallel clinical trial was approved by the
institutional review board of Shahroud University of medical
sciences (with ethics code: IR. SHMU.REC.1395.72 from the
ethics committee of Shahroud university of medical sciences
and research project code: p93/073 from research deputy of
Shahroud university of medical sciences) and registered in
Iranian registry of clinical trial. (IRCT registration number:
IRCT20171124037609N1).
A questionnaire including demographic and clinical
information was filled for each eligible patient (n = 86). They
were randomly allocated into intervention (use of gabapentin)
and control group (use of naproxen) using blocked
randomization with size of 4. To conceal the randomization
sequence, we used sequentially numbered, opaque envelopes.
In this study, patients, data collector, (pain intensity
assessment), and analyzer were blinded.
In the intervention group, 200 mg of gabapentin tablets
twice daily (400 mg daily) and the control group, 250 mg of
naproxen tablets twice daily (500 mg daily) were administered.
Then, the severity of pain was determined using a Visual
Analog Scale (VAS) on one day before, as well as days 4, 7,
and 10 post-administrations.
The variables studied included sex, age, duration of
brucellosis at the beginning of the study and post-treatment,
bone pain reduction using VAS, complications following
treatment by the two drugs, and severe post-treatment pain.

The sample size was estimated based on various research
objectives and according to numerous studies such as Kasimcan
and Levin,12,13 and via the G-Power software version 3.0.10.
Data analysis was performed based on intention to treat
analysis by statistical software SPSS version 16. For describing
the findings, descriptive statistics such as mean, standard
deviation, and frequency were used. In order to compare the
two groups at different times, we used repeated measure
ANOVA. Significance level was set at 0.05.

Results
In this study, 86 brucellosis patients participated, where 56
patients (65.1%) were male and 30 patients (34.9%) were
female, and the mean age of patients was 46.4 ± 18.8 years.
There was no significant difference in sex and age between the
two groups. The clinical and demographic characteristics of the
patients in the two groups are reported in table 1. The results of
repeated ANOVA showed that there was an interaction
between time and group. Thus, we added a Bonferroni post hoc
test to compare the mean scores between the two groups in
terms of time intervals. The results of this study revealed that
the severity of pain at the beginning of the visit and the end of
the third day post treatment had no significant difference
between the two groups. However, on the fifth (Pvalue =
0.021) and seventh days (Pvalue = 0.001), pain severity was
significantly lower in the intervention group. The results of the
pain intensity at different times in the two groups are shown in
tables 2 and 3.

Table 1. Comparison of demographic data and clinical variables in intervention and control groups
Variables
Intervention group(N = 43)
Control group (N = 43)
Mean age (years)
47.4± 19.7
45.9± 18.8
Sex
 Male
29 (67.4%)
27 (62.8%)
14 (32.6%)
16 (37.2%)
 Female
BMI (kg/m2)
24.2± 3.9
24.9± 4.1
History of diabetic
 Yes
10 (23.3%)
11 (25.6%)
33 (76.7%)
32 (74.4%)
 No
History of skeletal disorders
 Yes
7 (16.3%)
5 (11.6%)
36 (83.7%)
38 (88.4%)
 No
History of analgesic using
 Yes
43 (100.0%)
43 (100.0%)
0 (100.0%)
0 (0.0%)
 No
History of corticosteroid using
 Yes
27 (62.8%)
29 (67.4%)
16 (37.2%)
14 (32.6%)
 No
History of smoking
 Yes
28 (64.4%)
30 (68.9%)
15 (35.6%)
13 (31.1%)
 No
History of addiction
 Yes
14 (33.3%)
13 (31.1%)
29 (66.7%)
30 (68.9%)
 No
Mean duration of pain (days)
25.2± 19.7
23.6± 20.9
Place of pain
 Sacroiliac
16 (37.2%)
18 (41.9%)
 Lumbosacral
12 (27.9%)
11 (25.6%)
7 (16.4%)
6 (13.9%)
 Shoulder belt
3 (6.9%)
4 (9.3%)
 knee
5 (11.6%)
4 (9.3%)
 Others
Number of joints involved
 One
5 (11.6%)
4 (9.3%)
 Two
17 (39.5%)
15 (34.9%)
21 (48.8%)
24 (55.8%)
 Three and more
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Pvalue
0.078
0.093
0.143
0.121

0.107

0.451

0.081

0.083

0.108
0.128

0.083

0.067
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Table 2. Comparison of mean of pain intensity in two groups at different times of intervention using repeated measure ANOVA
Intervention group
Control group
Group
Time
Interaction of group and time
Mean ± SD
Mean ± SD
Before treatment
8.2 ± 0.6
8.1 ± 0.3
Fourth day after treatment
7.4 ± 0.3
7.8 ± 0.3
F = 10.3
F = 15.3
F = 21.2
Seventh day after treatment
4.9 ± 0.2
6.4 ± 0.2
Pvalue = 0.03
Pvalue = 0.01
Pvalue = 0.0.001
Tenth day after treatment
3.8 ± 0.4
5.7 ± 0.3

Table 3. Frequency distribution of patients in two groups based on the mean of pain intensity at different times
Intervention group
Control group
Time
Mean (95% CI) VAS
Mean (95% CI) VAS
Before intervention
8.2 (7.8-8.4)
8.1 (7.8-8.3)
At the end of the fourth day
7.4 (7.1-7.6)
7.8 (7.5-8.1)
At the end of the seventh day
4.9 (4.7-5.2)
6.4 (6.2-6.7)
At the end of the tenth day
3.8 (3.6-4.0)
5.7 (5.5-5.9)

Discussion
In the present study, the patients in the gabapentin group
received more effective pain control on the seventh and tenth
days’ post-treatment, but on the fourth day after treatment, the
pain control did not differ significantly between the two
groups. Although the exact mechanism for gabapentin in
reducing bone pain is still unclear, according to studies, it has a
repressive effect on the central nervous system and can control
pain centers in the brain through controlling the pain and
analgesia Induced.12,13
In a study by Mamalis et al., gabapentin was able to
effectively control bone pain among 62 patients with different
degrees of brucellosis.14 Also, the use of gabapentin has also
been effective in controlling chronic bone pain due to other
infectious diseases. This, as with the present study, suggests the
positive effect of this drug on controlling skeletal pain. 15,16
In the study by Mete et al., various types of analgesics,
especially non-steroidal drugs, were used to reduce skeletal
pain, such as pain in the lumbosacral joints and pelvic bundle
in brucellosis, all of which were the same, while gabapentin
was able to reduce the pain at a greater speed and with a better
effect. This finding is consistent with the results of our study.17
In a study by Mehanic et al. on 62 patients with severe
infectious brucellosis, oral gabapentin administration showed a
significant decline in skeletal pain and reduced the need for
other analgesics, especially opium drugs. Eighty percent of the
patients responded well to gabapentin. There was also a
reduction in the duration of stay in the department due to
severe skeletal pain, while also improving the patient function
and contributing to a faster process for the discharge of patients
when using this drug. In the present study, less pain was
observed in the gabapentin group on the fifth and seventh days’
post-treatment, which is consistent with the results of the
Mehanic study.18
Gabapentin (and Pregabalin), in addition to controlling arthritis
and bone pain, can also control pain associated with soft tissue
damage around the joints, as well as ligaments and muscles. It is
also useful in controlling pain caused by sports injury. 19
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Pvalue
0.128
0.062
0.021
0.001

In the study by Andrabi et al., the analgesic effects of
gabapentin in patients undergoing joint surgery due to the
underlying condition of brucellosis and its associated damage
were investigated. They confirmed the role of gabapentin in the
rapid and effective reduction of postoperative pain.20
In a study by Mrabet et al., who intended to control pain in
676 patients with various types of skeletal disorders, including
brucellosis, gabapentin and several non-steroidal antiinflammatory drugs (naproxen, indomethacin and diclofenac
sodium) were used comparatively. The results showed that
gabapentin more effectively reduced the pain of these patients
and it was more effective than the other drugs used, which is
consistent with the results of the present study. 21
In a study by Yilmaz and Cerit, the administration of
injected gabapentin was effective in relieving skeletal pain in
patients with brucellosis with involvement of more than three
major joints.22,23
In the present study, it was found that there was a
significant difference on the fourth day post-treatment between
gabapentin and naproxen. the reason can be attributed to the
fact that for initiating effective analgesic therapy by
gabapentin, it is necessary that the serum level of the drug
reach a satisfactory level so that it can exert its analgesic effect.
The results of this study revealed that gabapentin
effectively and more rapidly reduced the skeletal pain in
brucellosis patients and caused more satisfaction among
patients. Thus, it can be used as an appropriate analgesic for the
control of bone and joint pain in brucellosis patients. However,
since the onset of its effects requires a proper level of the drug,
it is necessary to use it for at least several days.
The limitations of this research included the lack of
cooperation of patients in determining the severity of pain due
to impatience. This problem was largely overcome through the
patience of the executives and changing the timing. Also, in
case the patients felt that despite the explanation and
justification of the presenters, they did not have the proper
cooperation to express their pain severity, the patient would be
excluded from the study and replaced with another patient.

Revjam et al

Acknowledgement
The present study was supported by Shahroud university of
medical sciences. We hereby acknowledge the research deputy.
Also, we would like to thank all hemodialysis patients.

Conflict of Interest
The authors declare that they have no conflict of interest.

References
1. Casao MA, Navarro E, Solera J. Evaluation of Brucella capt for the diagnosis
and treatment of human brucellosis. J Infect 2014;49:102-8.
doi:10.1016/j.jinf.2004.03.004
2. Nezakati E, Yarmohammadi M, Zolfaghari P, Sohrabi MB, Khaje Mozafari J,
Madani S, et al. Brucella antibody level in preschool children in the northeast
of Iran. IJHS 2017;3:1-4. doi:10.22100/ijhs.v3i1.169

18. Mehanic S, Baljic R, Mulabdic V, Huric-Jusufi I, Pinjo F, TopalovicCetkovic J, et al. Osteoarticular manifestations of brucellosis. Med Arh
2012;66:24-6. doi:10.5455/medarh.2012.66.s24-s26
19. Ahmed R, Patil BS. Neurobrucellosis: a rare cause for spastic paraparesis.
Braz J Infect Dis 2009;13:245. doi:10.1590/s1413-86702009000300019
20. Andrabi SAH, Hamid S, Aijaz S. Brucellosis masquerading as
spondylodiscitis with multiple intervertebral disc prolapse. J Glob Infect Dis
2012;4:184-5. doi:10.4103/0974-777X.100585
21. Mrabet D, Mizouni H, Khiari H, Rekik S, Chéour E, Meddeb N, et al.
Brucellar spondylodiscitis affecting non-contiguous spine levels. BMJ Case
Rep 2011;2011:bcr0120113788. doi:10.1136/bcr.01.2011.3788
22. Yilmaz C, Akar A, Civelek E, Köksay B, Kabatas S, Cansever T, et al.
Brucellar discitis as a cause of lumbar disc herniation: A case report. Neurol
Neurochir Pol 2010;44:516-9. doi:10.1016/s0028-3843(14)60143-2
23. Cerit ET, Aydın M, Azap A. A case of brucellar monoarthritis and review of
the literature. Rheumatol Int 2012;32:1465-8. doi:10.1007/s00296-011-1917-8

3. Hasanjani Roushan MR, Mohrez M, Smailnejad Gangi SM, Soleimani Amiri
MJ, Hajiahmadi M. Epidemiological features and clinical manifestations in
469 adult patients with brucellosis in Babol, Northern Iran. Epidemiol Infect
2004;132:1109-14. doi:10.1017/s0950268804002833
4. Ariza J, Bosilkovski M, Cascio A, Colmenero JD, Corbel MJ, Falagas ME, et
al. Perspectives for the treatment of brucellosis in the 21st century: The
ioannina
recommendations.
PLoS
Med
2007;4:e317.
doi:10.1371/journal.pmed.0040317
5. Knotkova H, Pappagallo M. Adjuvant analgesics. Med Clin North Am
2007;91:113-24.
6. Rowbotham MC. Pharmacologic management of complex regional pain
syndrome. Clin J Pain 2006;22:425-9. doi:10.1097/01.ajp.0000194281.74379.01
7. Polat R, Peker K, Gülöksüz ÇT, Ergil J, Akkaya T. Comparison of the
postoperative analgesic effects of paracetamol-codeine phosphate, gabapentin
and naproxen sodium-codeine phosphate for lumbar disk surgery. Kaohsiung J
Med Sci 2015;31:468-72. doi:10.1016/j.kjms.2015.07.001
8. Ekman EF, Gimbel JS, Bello AE, Smith MD, Keller DS, Annis KM, et al.
Efficacy and safety of intravenous tanezumab for the symptomatic treatment of
osteoarthritis: 2 randomized controlled trials versus naproxen. J Rheumatol
2014;41:2249-59. doi:10.3899/jrheum.131294
9. Michael Hill C, Sindet-Pederson S, Seymour RA, Hawkesford JE 2nd,
Coulthard P, Lamey PJ, et al. Analgesic efficacy of the cyclooxygenaseinhibiting nitric oxide donor AZD3582 in acute arthritis pain: Comparison with
naproxen and rofecoxib in two randomized, double-blind, placebo-controlled
studies. Clin Ther 2006;28:1279-95. doi:10.1016/j.clinthera.2006.09.015
10. Ferrari Parabita G, Zanetti U, Scalvini F, Rossi D, Scaricabarozzi I. A
controlled clinical study of the efficacy and tolerability of nimesulide vs
naproxen in maxillo-facial surgery. Drugs 1993;46:171-3.
11. Yu L, Ran B, Li M, Shi Z. Gabapentin and pregabalin in the management of
postoperative pain after lumbar spinal surgery: a systematic review and metaanalysis. Spine (Phila Pa 1976) 2013;38:1947-52.
12. Ozgül A, Yazicioĝlu K, Gündüz S, Kalyon TA, Arpacioĝlu O. Acute brucella
sacroiliitis:
clinical
features.
Clin
Rheumatol
1998;17:521-3.
doi:10.1007/bf01451292
13. Turan H, Serefhanoglu K, Karadeli E, Togan T, Arslan H. Osteoarticular
involvement among 202 brucellosis cases identified in Central Anatolia region
of Turkey. Intern Med 2011;50:421-8. doi:10.2169/internalmedicine.50.4700
14. Mamalis IP, Panagopoulos MI, Papanastasiou DA, Bricteux G. Sacroilitis and
osteomyelitis of the humeral bone du to Brucella melitensis in an adolescent.
Rev Med Liege 2008;63:742-5.
15. Lim KB, Kwak YG, Kim DY, Kim YS, Kim JA. Back pain secondary to
brucella spondylitis in the lumbar region. Ann Rehabil Med 2012;36:282-6.
doi:10.5535/arm.2012.36.2.282
16. Aydin G, Tosun A, Keles I, Ayaslioglu E, Tosun O, Orkun S. Brucellar
spondylodiscitis: a case report. Int J Clin Pract 2006;60:1502-5.
doi:10.1111/j.1742-1241.2005.00656.x
17. Mete B, Kurt C, Yilmaz MH, Ertan G, Ozaras R, Mert A, et al. Vertebral
osteomyelitis: eight years' experience of 100 cases. Rheumatol Int
2012;32:3591-7. doi:10.1007/s00296-011-2233-z

39

|

International Journal of Health Studies 2019;5(3)

