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(p < 0.05). There were no significant differences in the ODI, 
PDAS, and PCS scores between the groups (p = 0.47, 0.09, 
0.47). Although there was no difference in the anxiety com-
ponent of the HADS between the groups (p  =  0.36), the 
depression component was lower in the Tramadol group than 
in the NSAID group (p < 0.05). There was no significant dif-
ference between groups in the percentage of patients with 
treatment-associated adverse events.
Conclusions  This investigation found that tramadol–
acetaminophen is effective for reducing LBP and provided 
a prophylactic antidepressant effect in chronic LBP patients 
with depression.

Introduction

Low back pain (LBP) is one of the most common muscu-
loskeletal disorders afflicting the adult population. Con-
sequently, patients use health services frequently because 
of long-term disability. Factors such as the degree of 
disc degeneration, nutrition, and mechanical stress affect 
LBP. However, many patients show no physical or radio-
graphic signs of an organic disorder, yet they still present 
with severe back pain. In these cases, psychological and/
or social factors may be linked to LBP and the resultant 
disability [1]. Because of the inadequate effect of anti-
depressants and non-steroidal anti-inflammatory drugs 
(NSAIDs) [1], the treatment of LBP is problematic in 
these cases. In addition to surgery and rehabilitation, psy-
chiatric approaches can benefit both the mental disorder 
and the LBP [1]. Chronic LBP is a condition known to be 
due to both neuropathic and nociceptive pain mechanisms 
[2]. Patients with neuropathic pain showed higher ratings 
of pain intensity, with more co-morbidities such as depres-
sion, panic/anxiety, and sleep disorders [2].
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The results of self-report questionnaires have indi-
cated that the majority of patients with LBP admit-
ted to a university hospital (77  %) were classified as 
depressed, including 39  % with severe depression [3]. 
Psychological factors, occupational disability, and som-
atization disorder have the potential to result in pro-
longed LBP [4]. Clinicians should bear in mind both the 
depression and the fear associated with chronic LBP.

Tramcet (TRAMCET Combination Tablets, Janssen 
Pharmaceutical K.K., Tokyo, Japan) is a combination of 
two drugs, 37.5 mg tramadol and 325 mg acetaminophen, 
in a single tablet. Tramadol is a centrally acting analge-
sic with weak µ-opioid agonist effects and weak inhibi-
tion of serotonin and norepinephrine reuptake [5]. This 
µ-opioid agonist activity may conceivably play a role in 
mood improvement [6, 7]. Tramadol has antidepressant-
like effects in mice, mediated by the noradrenergic sys-
tem rather than the serotoninergic or opioidergic systems 
[8]. Acetaminophen acts at both central and peripheral 
pathways [9]. Acetaminophen-induced antinociception 
involves a self-synergistic interaction between spinal and 
supraspinal sites [10]. However, its mechanism of action 
has not been clearly elucidated. Acetaminophen is often 
combined with other drugs to enhance its therapeutic effi-
cacy. Acetaminophen and morphine in combination exert 
their antinociceptive effect through the opioidergic system 
[11]. Although there are many reports of tramadol–aceta-
minophen use, the antidepressant effect of tramadol–aceta-
minophen in chronic LBP patients remains uncertain. The 
purpose of this study was to determine the therapeutic effi-
cacy of tramadol–acetaminophen as a treatment for pain 
and disability in LBP patients with depression.

Patients and methods

In this 8-week, prospective study performed at our hos-
pital, the efficacies of the antineuropathic drug trama-
dol–acetaminophen and of NSAIDs in the treatment of 
chronic LBP patients with depression were compared. 
A total of 95 patients whose chief complaint was LBP, 
including both specific and non-specific LBP, were admit-
ted to our hospital. Inclusion criteria included patients 
whose pain had persisted for more than 3  months, 
patients whose Self-Rating Depression Scale (SDS) score 
at recruitment was more than 40 points, and patients who 
agreed to answer the questionnaire. The SDS assesses 
the psychological and somatic symptoms of depression. 
It is commonly used to screen for depression in larger 
patient groups and to measure the severity of depression 
[12]. The SDS is a self-report, 20-question instrument 
with good internal consistency and validity that encom-
passes most DSM-IV criteria for major depression [13]. 
The SDS is the primary discriminating variable for dis-
tinguishing depressed from non-depressed patients [14]. 
The SDS index score ranges from 20 to 80. Exclusion 
criteria included patients with dementia, delirium, or 
other conditions that made it difficult to complete a self-
reported written questionnaire, and patients with severe 
chronic disease that interfered with treatment (e.g., car-
diovascular disease, renal failure, or other disqualifying 
conditions). Patients were randomly divided into two 
equal groups to receive either tramadol–acetaminophen 
tablets (TRAMCET Combination Tablets, Janssen Phar-
maceutical K.K., Tokyo, Japan) or celecoxib (Celecox, 
Astellas Pharma Inc., Tokyo, Japan) for 8 weeks (Fig. 1). 

Allocation

Follow-up

Analysis

Excluded (n=25)
•Not meeting inclusion criteria (n=22)
•Meeting exclusion criteria (n=3)

Randomized (n=70)

Assessed for eligibility (n=95)

Allocated to non-steroidal anti-
inflammatory drugs (NSAIDs) (n=35)

Allocated to tramadol-acetaminophen 
tablets (n=35)

Lost to follow-up (n=0) Lost to follow-up (n=0)

Analysed (n=35) Analysed (n=35)

Enrollment

Fig. 1   Participant flow in the study
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Randomization was performed by the second author, and 
the allocation sequence was generated using a computer 
program (Microsoft Excel) for simple randomization. 
Patients provided their demographic and clinical infor-
mation. Patients in the Tramadol group took two trama-
dol–acetaminophen tablets/day. The doses of tramadol–
acetaminophen tablets were titrated at the 1-week visit 
up to four tablets/day, unless side effects prevented the 
dose from being titrated further. Patients in the NSAID 
group took two celecoxoib tablets/day (200 mg/day) for 
8 weeks. No other analgesics or anti-inflammatory medi-
cations were administered. Visits were scheduled for 
days 7, 14, 28, and 56. All patients included in this study 
gave their written, informed consent, and ethical approval 
for this study was obtained from the institutional review 
board.

Pain assessment

The Numeric Rating Scale (NRS) for pain self-assessment 
is a widely used, valid, and reliable tool to measure chronic 
pain intensity [15]. The NRS ranges from 0 to 10, with 0 
representing no pain and 10 representing the worst pain 
imaginable. The NRS was obtained at baseline and after 
8 weeks of treatment.

Physical disability assessment

Self-reported pain disability was assessed with the 
Oswestry Disability Index (ODI) [16]. The maximum score 
is 100  %, with a higher score indicating a high level of 
disability. The Pain Disability Assessment Scale (PDAS) 
contains items that assess the negative effects of pain on 
broad-spectrum pain interference domains [17]. The PDAS 
consists of 20 items scored using a 4-point Likert scale 
from 0 to 3 points, with scores ranging from 0 to 60 points. 
This scale is useful when clinicians require a multidimen-
sional measure of the effects of pain in a patient’s life. Both 
the ODI and PDAS were obtained at baseline and after 
8 weeks of treatment.

Anxiety and depression assessment

Anxiety and depression were assessed using the Hospital 
Anxiety and Depression Scale (HADS) [18]. The HADS is 
very useful in the assessment of anxiety and depression in 
patients with physical illness. It is a 14-item scale, seven 
items assessing anxiety and seven items assessing depres-
sion. Each item is scored from 0 to 3 using a Likert scale. 
Overall scores of either anxiety or depression can take val-
ues between 0 and 21, with higher scores indicating greater 
severity of symptoms. The HADS was obtained at baseline 
and after 8 weeks of treatment.

Pain catastrophizing assessment

Self-reported pain catastrophizing due to LBP was assessed 
with the Pain Catastrophizing Scale (PCS) [19]. The PCS 
is a broad measure of pain catastrophizing and consists of 
13 items scored using 5-point Likert scales from 0 (never) 
to 4 (always) points. The maximum score for the PCS is 
52, with higher scores indicating greater pain catastrophiz-
ing levels. A score of more than 24 indicates a high level of 
catastrophizing. The items are divided into three subscales: 
rumination, helplessness, and magnification. Rumination 
(items 8–11) “refers to the fact that the patient cannot get 
the idea of pain out of his/her head and cannot stop think-
ing about the pain”; helplessness (items 1–5 and 12) “refers 
to the estimation that the person has of not being able to do 
anything to influence the pain”; and magnification (items 
6, 7, and 13) “refers to the exaggeration of the threatening 
properties of the painful stimulus.” High internal reliability 
has been reported in patients with chronic pain with ade-
quate validity and test–retest reliability [20]. The PCS was 
obtained at baseline and after 8 weeks of treatment.

Statistical analysis

Normally distributed variables were compared using Stu-
dent’s t test, and non-normally distributed variables were 
compared using the Mann–Whitney U test. Differences 
of p  <  0.05 were considered significant. Statistical analy-
sis was conducted using SPSS software version 13.0 for 
Windows. We hypothesized that we would observe a 20 % 
reduction of the SDS in the Tramadol group and a 10  % 
reduction in the NSAID group after treatment based on 
the preliminary study. A power analysis [using means of 
40 points (Tramadol group) and 45 points (NSAID group) 
with a standard deviation of 7.0] estimated that 32 patients 
would be needed in each group to provide a 95 % chance of 
detecting such a reduction at the 0.05 level of significance.

Results

Participants

A group of 70 patients (26 men, 44 women) with LBP admit-
ted to our hospital was included in this study. The mean dura-
tion from the onset of symptoms to consultation was 4 years 
and 2 months (3 months to 30 years), and the mean age at the 
time of examination was 64 years (30–84 years) (Table 1). In 
this series, 27 patients had lumber canal stenosis, 17 patients 
had lumber disc herniation, 15 patients had osteoarthritis, 5 
patients had multiple compression fractures, 2 patients had 
degenerative spondylolisthesis, 2 patients had scoliosis, and 
2 patients were post spine surgery.
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Patient demographics

Seventy patients were randomly divided into two equal 
groups (Tramadol and NSAID groups; n  =  35 patients 
per group). The mean age at the time of examination 
was 65.4  years (30–84  years) in the Tramadol group and 
62.3 years (31–81 years) in the NSAID group. The mean 
pain duration was 46 months (3–240 months) in the Trama-
dol group and 54.2 months (3–360 months) in the NSAID 
group. No significant differences between the two groups 
were observed with regard to both age (p  =  0.37) and 
pain duration (p = 0.64) (Table 1). There were no signifi-
cant differences between the two groups in terms of mean 
SDS (p = 0.79), NRS (p = 0.34), ODI (p = 0.54), PDAS 
(p = 0.66), HADS (anxiety p = 0.96, depression p = 0.75), 
and PCS (p = 0.81) scores (Table 1).

Treatment effectiveness with tramadol–acetaminophen or 
NSAID

Both the SDS and ODI scores in both the Tramadol and 
NSAID groups were significantly decreased after treatment 

(p  <  0.05, Table 2). A significant difference between the 
treatment groups was found for the SDS score after treat-
ment, indicating a reduction in level of depression in the 
Tramadol group (p  <  0.05). The NRS scores in both the 
Tramadol and NSAID groups were significantly decreased 
after treatment (p  <  0.05). Compared with the NSAID 
group, the NRS score in the Tramadol group was signifi-
cantly lower after treatment (p < 0.05), indicating enhance-
ment of internal pain control by tramadol–acetaminophen. 
There were no significant differences between the treat-
ment groups for both PDAS (p = 0.14) and PCS (p = 0.55) 
scores after 8  weeks of treatment. No significant differ-
ence was found between the treatment groups for the mean 
HADS anxiety scores (p  =  0.77) after 8  weeks of treat-
ment, but a significant difference was found for the mean 
HADS depression score (p  <  0.05), indicating an antide-
pressant effect of tramadol–acetaminophen treatment.

Side effects

Twenty-two patients (62.9 %) reported adverse events dur-
ing tramadol–acetaminophen treatment. Sixteen patients 
(45.7  %) reported adverse events during NSAID treat-
ment. The difference in the overall frequency of side 
effects between the treatment groups was not significant 
(p  =  0.15). The most commonly reported adverse events 
related to the study medication for both groups are given in 
Table 3. In the present study, no patients withdrew because 
of adverse events in either group.

Discussion

In the present study, the combination of tramadol and 
acetaminophen had efficacy not only for the reduction 
of pain intensity, but also for the reduction of depres-
sive symptoms, with tolerable adverse events during the 
course of treatment. Although somnolence (25.7 %), nau-
sea (22.9 %), and constipation (11.4 %) were noted as side 

Table 1   Patients’ demographics

NSAID non-steroidal anti-
inflammatory drug, SDS 
Self-Rating Depression Scale, 
NRS Numeric Rating Scale, 
ODI Oswestry Disability 
Index, PDAS Pain Disability 
Assessment Scale, HADS 
Hospital Anxiety and 
Depression Scale, PCS Pain 
Catastrophizing Scale

Variable Total (n = 70) Tramadol (n = 35) NSAID (n = 35) p value

Age (years) 64 (30–84) 65.4 (30–84) 62.3 (31–81) 0.37

Male/female 26/44 13/22 13/22 1.0

Pain duration (months) 50 (3–360) 46 (3–240) 54.2 (3–360) 0.64

SDS (points) 49.6 (40–78) 49.8 (40–78) 49.4 (40–62) 0.79

NRS 7.7 (6–10) 7.9 (6–10) 7.6 (6–10) 0.34

ODI (%) 49.1 (24–96) 50.2 (24–96) 48.8 (30–80) 0.54

PDAS (points) 31.9 (6–68) 31.6 (6–60) 30.8 (6–60) 0.66

HADS anxiety (points) 7.9 (0–20) 7.9 (0–17) 8.0 (1–20) 0.96

HADS depression (points) 11 (2–20) 11.1 (2–20) 10.7 (3–17) 0.75

PCS (points) 34 (1–59) 33.2 (4–52) 34.2 (1–59) 0.81

Table 2   Effects of treatment on SDS, NRS, ODI, PDAS, HADS, and 
PCS scores

NSAID non-steroidal anti-inflammatory drug, SDS Self-Rating 
Depression Scale, NRS Numeric Rating Scale, ODI Oswestry Disa-
bility Index, PDAS Pain Disability Assessment Scale, HADS Hospital 
Anxiety and Depression Scale, PCS Pain Catastrophizing Scale

Variable Tramadol (n = 35) NSAID (n = 35) p value

SDS (points) 38 (25–62) 44.5 (33–61) <0.05

NRS 2.6 (0–5) 3.5 (0–10) <0.05

ODI (%) 31.3 (0–80) 38.8 (0–67) 0.10

PDAS (points) 18.7 (1–53) 26.1 (0–60) 0.14

HADS anxiety 
(points)

5.2 (0–17) 5.4 (0–22) 0.77

HADS depression 
(points)

5.1 (0–14) 9.3 (0–17) <0.05

PCS (points) 25.2 (6–10) 26.2 (6–10) 0.55
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effects of tramadol–acetaminophen, all episodes of somno-
lence and nausea were transient and comparable to those in 
the NSAID group. No patients had to be dropped from the 
treatment.

In one study, pain catastrophizing and kinesiophobia 
were significant predictors of chronic LBP and associated 
disability 6  months after initial evaluation [21]. Pincus 
et  al. [22] concluded that there was robust evidence for a 
role of negative mood (distress or depression) on the transi-
tion to chronic pain status, along with limited evidence for 
the facilitating effects of catastrophizing and somatization. 
Psychological factors are among the causes of the transition 
to chronic LBP [1, 22]. In addition to long-term symptoms, 
the association of chronic pain, anxiety/depression, and 
sleep disorders, also referred to as the triad of pain, causes 
functional impairment in many areas of life [23]. Thus, not 
only biological treatment, but also psychological/psychoso-
cial treatment is necessary in these cases. However, there is 
no clear evidence that antidepressants reduce pain, depres-
sion, or functional status in patients with chronic LBP [1]. 
In the current study, patients were divided into two groups 
(Tramadol and NSAID groups) to evaluate the outcomes of 
tramadol–acetaminophen in LBP patients with depression. 
Although the SDS score in the NSAID group decreased 
after treatment, this reduction of the SDS score might be 
explained by the indirect effects attributed to changes in 
depressive symptoms, not by the direct effects of NSAIDs. 
On the other hand, the SDS score was significantly lower 
in the Tramadol group than in the NSAID group. Addi-
tionally, although there was no significant difference 
between the two groups in the mean HADS anxiety score, 
the mean HADS depression score was significantly lower 
in the Tramadol group than in the NSAID group. These 
results indicate that tramadol–acetaminophen might have 
an antidepressant-like activity. However, there are sev-
eral types of chronic pain patients, such as those in whom 
depression causes severe pain, those in whom chronic pain 
causes depression, and those in whom they both interact. In 
the present study, the NRS score after treatment was sig-
nificantly lower in the Tramadol group than in the NSAID 
group. Therefore, a portion of the significant pain reduction 

in the Tramadol group may potentially have an effect on 
the secondary reduction of the depression score. However, 
some reports supporting our results exist. There are several 
reports studying the antidepressant-like activity of tramadol 
in animal models of depression. The antidepressant-like 
effect of tramadol in mice was mediated through interac-
tion with the noradrenergic system [24, 25] and was com-
parable with that of fluoxetine (SSRI) [26].

There are several case reports demonstrating the effect 
of tramadol as an antidepressant in vivo. Shapira et al. [27] 
reported a chronic major depressive disorder patient with 
facial pain who had failed antidepressant medications and 
several anxiolytic medications. Tramadol improved his 
depressive symptoms by 60–70  %. Reeves and Cox [28] 
reported that a chronic LBP patient who underwent a lami-
nectomy for a lumbar disc herniation developed significant 
depression following cessation of tramadol after several 
years of therapy. These clinical results might indicate that 
tramadol may exert an antidepressant effect in patients with 
chronic pain and support the results of the current study.

Since most pain conditions involve a large number of 
different pathways, analgesic therapy with a single agent 
may be insufficient to reduce chronic pain. Combina-
tion analgesics with two or more agents may have syner-
gistic analgesic effects and could provide more effective 
pain relief for a broader spectrum of pain [29]. The com-
bination of individually ineffective doses of tramadol and 
acetaminophen may provide adequate pain relief through 
the actions of different pathways and may reduce adverse 
events [29]. Tramadol is popular because of its low poten-
tial for addiction and quick-acting properties compared 
with other opioid analgesics [30]. Furthermore, acetami-
nophen is a short-acting and rapidly acting analgesic com-
pared to tramadol [31]. Consequently, tramadol–aceta-
minophen was superior to tramadol alone with respect to 
onset of pain relief in the treatment of dental pain [32]. In 
the present study, tramadol–acetaminophen provided pain 
relief over the 2-month duration, and the mean NRS score 
was significantly lower in the Tramadol group than in the 
NSAID group. This might be explained by the two different 
pain pathways affected by tramadol and acetaminophen.

The current study has some limitations. First, in order to 
reduce the side effects of tramadol–acetaminophen tablets, the 
doses of tramadol–acetaminophen tablets were titrated at the 
1-week visit from two tablets/day to four tablets/day, unless 
side effects prevented the dose from being titrated further. 
On the other hand, patients in the NSAID group stayed on 
two celecoxoib tablets/day (200 mg/day) for the whole study. 
Thus, the results may be attributed not to the drugs themselves, 
but rather to the difference in dose. Second, this study included 
patients with LBP caused by various degenerative lumbar dis-
eases containing a high proportion of lumbar canal stenosis. 
To evaluate the outcomes of tramadol–acetaminophen tablets 

Table 3   Incidence of adverse events related to study medication

NSAID non-steroidal anti-inflammatory drug

Event Incidence, n (%)

Tramadol (n = 35) NSAID (n = 35)

Somnolence 9 (25.7) 7 (20)

Nausea 8 (22.9) 4 (11.4)

Constipation 4 (11.4) 4 (11.4)

Dizziness 1 (2.9) 3 (8.6)

Weight loss 0 (0) 1 (2.9)
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more precisely, it is desirable to study patients with certain 
lumbar disease. Finally, tramadol–acetaminophen tablets were 
given to chronic pain patients in this study. In order to evaluate 
strictly the anti-depressive effects of tramadol–acetaminophen 
tablets, tramadol–acetaminophen tablets should be adminis-
tered to depressed patients without chronic pain. Although 
this study has these limitations, not only NRS, but also SDS 
and HADS depression scores in the Tramadol group were sig-
nificantly decreased after treatment (p < 0.05). The results of 
the current study suggest that tramadol–acetaminophen might 
be an attractive alternative treatment option for chronic LBP 
patients with depression not responding to NSAIDs and/or 
antidepressants.
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