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Abstract
Purpose of Review Extra-pulmonary tuberculosis (EPTB) treatment was previously based on separate-drugs preparation (SDP).
In the hope of reducing the rates of treatment default and resistance, the WHO have recommended the use of fixed-dose
combination (FDC) for first-line in EPTB. We aimed to compare the tolerance and the disease evolution between FDC and
SDP regimens in EPTB patients.
Recent Findings We conducted a retrospective study including 388 cases of EPTB hospitalized between 1996 and 2016. We
compared anti-tuberculosis treatment outcomes and the disease evolution between patients receiving FDC and those receiving
SDP. The main EPTB site was lymph node (39.2%). There were no statistical differences between the two groups in terms of
musculoskeletal, hematological disorders, cutaneous events, and hepatotoxicity.We noted that neurological disorder (OR = 12; p
< 0.001), notably paresthesia (OR = 16; p < 0.001), and retrobulbar neuritis (OR = 10; p = 0.006), as well as gastro-intestinal
intolerance (OR = 4; p = 0.015) including nausea (OR = 8.9; p = 0.011) and vomiting (OR = 1.1; p = 0.005) were significantly
more frequent in the SDP group. The disease evolution comparison showed that complicated forms were statistically more
frequent in the SDP group than those in the FDC group (OR = 2.4; p = 0.003), while there was no significant difference in relapse,
sequelae, and death frequencies between the two groups.
Summary SDP tolerance was characterized by higher frequency of paresthesia, retrobulbar neuritis, nausea, and vomiting than
FDC. Evolutionary profiles were similar, except a higher risk of complicated forms in SDP.
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Introduction

Tuberculosis (TB) is a global pandemic and a major cause of
morbidity and mortality worldwide. Although TB most com-
monly affects the lungs, other extra-pulmonary organs can get
involved. Extra-pulmonary tuberculosis (EPTB) is one of the
major causes of death from a curable infectious disease.
Recently, there has been a renew interest in EPTB, since it
represents an increasing multisystem disease, which may lead
to serious outcomes in lack of an adequate treatment [1].

TB control programs targeted to ensure an effective treat-
ment and a rapid and lasting cure. Despite the availability of
effective anti-TB drugs, achieving a high cure rate is challeng-
ing and critical, for several reasons: poor drug adherence [2],
inadequate doses or dosing frequency [3, 4], and drugs given
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in unsupervised manner [5] may lead to treatment failure and
then promote drug resistance. Development of multi-drug re-
sistance is a further threat to TB control, especially in TB-
endemic countries. Pulmonary and EPTB should be treated
with the same drugs, and in some cases of EPTB (such as
TB meningitis and bone or joint TB), the recommended
therapy is longer than the standard TB regimen [6].
Previously, the usual TB treatment regimen was based on
separate-drugs preparation (SDP) of isoniazid (INH), ri-
fampin (RIF), pyrazinamide (PZA), and ethambutol
(EMB). Otherwise, this classic regimen was associated
with poor compliance to treatment and then further risk
of drug resistance [7]. In the hope of reducing the rates of
treatment default and halting the possible increase in resis-
tance rates, the World Health Organization (WHO) and the
International Union Against Tuberculosis and Lung
Disease have recommended the use of fixed-dose combi-
nation (FDC) for first-line treatment of drug-susceptible
TB [8]. In our country, we have adopted the FDC regimens
in TB treatment since 2009, for logistic reasons and easier
applicability. Despite the availability of effective anti-
mycobacterial treatment, several adverse outcomes are
common in patients with EPTB [9]. Little information is
available on the tolerance of the FDC and the disease evo-
lution of EPTB in high-burden countries. In light of this,
our study aimed to compare the tolerance and the disease
evolution between FDC and SDP regimens in patients with
EPTB.

Methods

Study Design

We performed an observational study using retrospective in-
formation from medical records of patients with EPTB, hos-
pitalized within a department of infectious diseases. We in-
cluded all cases of EPTB hospitalized from January 1996 to
December 2016. We compared anti-tuberculosis treatment
outcomes and the disease evolution between patients receiv-
ing FDC and those receiving SDP.

Eligibility Criteria

All new EPTB cases weighing ≥ 30 kg including adults and
children registered during the study period were included.
Only EPTB patients who received either FDC or SDP for
the entire duration of treatment and who were adherent to
the treatment protocol were eligible for the analysis. We in-
cluded all EPTB cases during the study period. The diagnosis
was confirmed based on histological findings or the presence
of a “positive microbiology,” including a positive culture or
molecular biology result in the infection site sample. In

default, the diagnosis was based on strong clinical, radiolog-
ical, and evolutionary evidence consistent with active extra-
pulmonary disease.

We excluded all EPTB who had a history of a recurrent
tuberculosis, a drug-induced hepatitis, suspected or known
cases of acute and chronic liver disease regardless of their
origin, renal failure, peripheral optic neuritis, and psychiatric
illness. Patients with a history of gout and any condition that
might prove fatal during the study period (e.g., metastatic
cancer), poor general condition requiring additional measures
to ensure survival and patients receiving immunosuppressive
treatment (e.g., corticosteroids) were also ruled out.

Anti-tuberculosis Treatment Regimens

EPTB patients were treated according to theWHO guidelines:
standard first-line treatment consists of 2 months of daily RIF,
INH, PZA, and EMB, followed by at least 4 months of daily
INH and RIF, depending on the involved site. Treatment was
administered daily by the nurse early morning on empty
stomach.

Choice of the regimen was based on the introduction of the
FDC in 2009, when physicians started to prescribe FDC for
most EPTB patients. When treatment was provided as SDP,
the following were available as follows: INH 100 mg, RIF
300 mg, PZA 500 mg, and EMB 400 mg. As to FDC, they
were administrated in tablets as follows: 2-month RHZE dur-
ing the intensive phase (RIF 150 mg/INH 75 mg/PZA
400 mg/EMB 275 mg) and 4-month RH for the continuation
phase (RIF 150 mg/INH 75 mg).

Dosages were calculated based on the patient’s weight to
determine how much of each preparation were required. The
daily dosage of FDC consisted of two tablets for patients
weighing 30–39 kg, three tablets for patients weighing 40–
54 kg, four tablets for patients weighing 55–69 kg, and five
tablets for patients weighing 70 kg or more.

Data Collection

We retrospectively collected data from medical records, labo-
ratory, and pharmacological databases including patients’ de-
mographics, co-morbidities, clinical features, and laboratory
parameters at the time of the diagnosis and during the whole
period of treatment. These include age, gender, conventional
risk factors, co-morbidities, symptoms, and the treatment reg-
imen. We recorded the main clinical and biological adverse
events during the follow-up of EPTB patients.

Adverse Events and Disease Evolution Assessments

Adverse events, including symptoms and altered laboratory
results, were closely assessed during the follow-up of EPTB
patients. These include hepatotoxicity (defined as functional
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disturbance (aspartate aminotransferase (AST) or alanine ami-
notransferase (ALT)) ≥ 3_upper limit normal, cholestasis), cu-
taneous adverse events (skin rash, toxidermia, and urticaria),
gastro-intestinal adverse events (nausea, vomiting, or epigas-
tric and abdominal pain), and neurological disorder (paresthe-
sia, convulsion, retrobulbar neuritis, nervousness, and behav-
ioral disorder). We also recorded musculoskeletal adverse
events (myalgia and arthralgia) and hematological disorder
(thrombocytopenia and leucopenia). We compared the inci-
dence of these events between the two treatment regimens
receiving either FDC or SDP.

The disease evolution was assessed by the frequency of
relapse, complicated forms, sequelae, and death during the
follow-up.

Statistical Analysis

Statistical analysis was performed using SPSS20. The
results of quantitative variables were presented as mean
± standard deviation (SD) or median and interquartile
range (IQR), those of qualitative variables as percent-
ages. When the variables distribution was normal, we
used the t test to compare two means. For categorical
variables, we used the Chi-square test in independent
samples. When the variables were not normally distrib-
uted, we used non-parametric tests such as Wilcoxon,
Mann-Whitney, and Kruskal-Wallis tests when appropri-
ate. p values lower than 0.05 were considered statisti-
cally significant.

Table 1 Characteristics of the
study population Variables

Total (Nb,%) 388 100

Age (mean; SDc) (years) 40.8 18

Gender (females; Nb,%) 243 62.6

Rural area (Nb,%) 258 66.4

Lifestyle (Nb,%) 58 14.2

Smoking 40 10.3

Alcohol consumption 11 2.8

Clinical signs (Nb,%)

Fever 256 66

Asthenia 247 63.7

Anorexia 206 53

Severe weight loss 156 40.2

Night sweats 127 32.8

EPTBa diagnosis (Nb,%)

Histopathological findings 228 59

Strong clinical, radiological, and evolutionary arguments 126 32.5

Positive culture specimen 48 12.4

PCR-positive sample 10 2.6

EPTBa sites (Nb,%)

Lymph node 152 39.2

Bone and joint 63 16.2

Neuro-meningeal 63 16.2

Abdominal 61 15.7

Urogenital 53 13.7

Cutaneous 14 3.6

Pleural 8 2.1

Treatment regimen

SDP (Nb,%) 259 66.8

FDC (Nb,%) 129 33.2

Treatment duration (months) (mean; SDc) 12.4 4.9

aEPTB, extra-pulmonary tuberculosis
bN, number
c SD, standard deviation
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Results

Patients’ Characteristics

Totally, 388 EPTB patients who fulfilled the eligibility criteria
were included in the analysis, which represented 86.8% of the
total EPTB caseload registered during the study period. There
were 243 females (62.6%). The sex ratio (male/female) was
0.6. The mean age was 40.8 ± 18 years. We found 258 cases
coming from a rural area (66.4%). There were 40 smokers
(10.3%). The main symptoms were fever in 256 cases (66%)
and asthenia in 247 cases (63.7%). The diagnosis was mainly
based on histological findings in 228 cases (59%). There were
48 positive culture specimens (12.4%) and 10 PCR-positive
samples (2.6%). In the remaining cases, the diagnosis of
EPTB was made by strong clinical, radiological, and evolu-
tionary arguments (126 cases; 32.5%). The main EPTB sites
were lymph node in 152 cases (39.2%) followed by neuro-
meningeal and bone and joint sites in 63 cases (16.2%), each.
FDC drugs were administered in 129 cases (33.2%). The
mean duration of the anti-tuberculous treatment was 12.4 ±
4.9 months (Table 1).

Demographic characteristics, co-morbidities and clinical
features were similar between the two groups, with no signif-
icant difference. The mean doses ranged from 3.8 to 5.25 mg/
kg for INH, 8.5 to 12.1 mg/kg for RIF, 21.9 to 30 mg/kg for
PZA, and 15 to 20.7 mg/kg for EMB. The daily doses by body
weight categories for FDP and SDP are shown in Table 2.

Safety Assessment

Themain adverse events were hepatotoxicity and neurological
disorders in 14.4% and 11.9%, respectively. Subgroup com-
parison of adverse events showed that there was no statistical
difference between the two groups in terms of musculoskele-
tal, hematological disorders, cutaneous events, and

hepatotoxicity. Otherwise, we noted that neurological disorder
(odds ratio (OR) = 12; p < 0.001), notably paresthesia (OR =
16; p < 0.001), and retrobulbar neuritis (OR = 10; p = 0.006)
as well as gastro-intestinal intolerance (OR = 4; p = 0.015) in-
cluding nausea (OR = 8.9; p = 0.011) and vomiting (OR = 1.1;
p = 0.005) were significantly more frequent in the SDP group
(Table 3).

Disease Evolution

The evolution of the disease was marked by the occurrence of
complicated forms in 86 cases (22%) and sequelae in 60 cases
(15.4%). We noted that complicated forms were statistically
more frequent in the SDP group than those in the FDC group
(OR = 2.4; p = 0.003), while there was no significant differ-
ence in relapse, sequelae, and death frequencies between the
two groups (Table 4).

Discussion

In the present study, we assessed the treatment response and
the disease evolution during the follow-up in patients with
EPTB. FDC use was a safe and easily administered treatment
in a long-course treatment regimen. In fact, it has been report-
ed that FDC improve medication compliance by 24–26% in
patients with chronic illness, compared with free-drug combi-
nation regimen [10].

Several previous studies including randomized clinical tri-
als and prospective cohorts showed no significant differences
in terms of safety and patient adherence to treatment [2, 11]. A
meta-analysis including 13 randomized clinical trials reported
that there was no significant difference in terms of either seri-
ous adverse events or adverse events that led to discontinua-
tion of therapy [6]. Similarly, Lienhardt C. showed that ad-
verse events related to trial drugs were similarly distributed

Table 2 Daily doses by body
weight category for fixed-dose
combinations and single-drug
preparations of antitubercular
treatment

Patients’ weight category (kg) FDCa dose (mean, mg/kg) SDPb dose (mean, mg/kg)

INHc RIFd PZAe EMBf INH RIF PZA EMB

Total 4.6 9.3 23.8 16.8 4.3 10.8 27.3 19.5

30–39 5 9.5 26.3 18 5.25 11.6 30 20.7

40–54 4.9 10.1 25.3 18.5 4.4 12.1 28.6 20

55–70 4.6 9.4 23.9 17.1 4.2 10.2 27.3 19.7

> 70 4.2 8.5 21.9 15 3.8 9.3 23.8 17.5

aFDC, fixed-dose combination
b SDP, separate-drugs preparation
c INH, isoniazid
dRIF, rifampicin
ePZA, pyrazinamide
fEMB, ethambutol
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among treatment groups [12], which was in accordance with
our findings. Otherwise, in the present study, we noted that
FDC were more tolerant in terms of neurological disorder,
including visual disturbance (retrobulbar neuritis) and
gastro-intestinal intolerance. Similarly, in a retrospective study
conducted in Qatar, Al-Shaer MH showed that visual adverse
events were significantly more frequent in the SDP group (5.2

vs 0%; p = 0.03) in patients with pulmonary TB [13]. Previous
studies have shown that the use of multi-drug regimens can
cause undesirable adverse drug reactions of varying degrees of
severity, such as neurological disorders [14]. Retrobulbar op-
tic neuritis is the main adverse event associated with EMB.
Possible explanation for this is that the EMB dose used in the
SDP regimen was a weight-based dose estimated around

Table 4 Comparison of the
disease evolution between fixed-
dose combination and separate-
drugs preparation of
antitubercular treatment in
patients with extra-pulmonary
tuberculosis

Disease evolution Total (Na,%) FDCb (N,%) SDPc (N,%) ORd p

Total 388 (100) 129 (100) 259 (100)

Complicated forms 86 (22) 17 (13.2) 69 (26.6) 2.4 0.003

Relapse 21 (5.4) 3 (2.3) 18 (6.9) 3.1 0.05

Sequelae 60 (15.4) 16 (12.8) 44 (17.1) 1.4 0.2

Death 3 (0.8) 0 (0) 3 (1.2) 1 0.2

aN, number
bFDC, fixed-dose combination
c SDP, separate-drugs preparation
dOR, odds ratio

Table 3 Comparison of adverse
events of antitubercular treatment
between fixed-dose combination
and separate-drugs preparation in
patients with extra-pulmonary
tuberculosis

Variables Treatment regimens (Na,%) ORd p

Total (n = 388) FDCb (n = 129) SDPc (n = 259)

Neurological disorder 46 (11.9) 2 (1.6) 44 (17) 12 < 0.001

Paresthesia 30 (7.7) 1 (0.8) 29 (11.2) 16 < 0.001

Convulsion 2 (0.5) 0 (0) 2 (0.8) 1 0.3

Nervousness 8 (2.1) 0 (0) 8 (3.1) 1.03 0.056

Retrobulbar neuritis 20 (5.2) 1 (0.8) 19 (7.3) 10 0.006

Behavioral disorders 5 (1.3) 0 (0) 5 (1.9) 1 0.1

Gastro-intestinal intolerance 26 (6.7) 3 (2.3) 23 (8.9) 4 0.015

Epigastric and abdominal pain 20 (5.2) 3 (2.3) 17 (6.6) 2.9 0.075

Nausea 18 (4.6) 1 (0.8) 17 (6.6) 8.9 0.011

Vomiting 15 (3.9) 0 (0) 15 (5.8) 1.1 0.005

Musculoskeletal disorder 3 (0.8) 1 (0.8) 2 (0.8) 1 0.9

Myalgia 3 (0.8) 1 (0.8) 2 (0.8) 1 0.9

Arthralgia 2 (0.5) 0 (0) 2 (0.8) 1 0.4

Hematological disorder 10 (2.6) 3 (2.3) 7 (2.7) 1.1 0.5

Leucopenia 10 (2.6) 3 (2.3) 7 (2.7) 1.1 1

Thrombocytopenia 2 (0.5) 0 (0) 2 (0.8) 1 0.6

Hepatotoxicity 56 (14.4) 18 (14) 38 (14.7) 1 0.8

Cytolysis 54 (13.9) 18 (14) 36 (13.9) 1 0.9

Cholestasis 7 (1.8) 2 (1.6) 5 (1.9) 1.2 0.8

Cutaneous events 27 (7) 11 (8.5) 16 (6.2) 1.42 0.4

Toxidermia 6 (1.5) 2 (1.6) 4 (1.5) 1 1

Skin rash 16 (4.1) 6 (4.7) 10 (3.9) 0.8 0.7

Urticaria 4 (1) 2 (1.6) 2 (0.77) 0.5 0.47

aN, number
bFDC, fixed-dose combination
c SDP, separate-drugs preparation
dOR, odds ratio
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19.5 mg/kg, while in the FDC regimen, patients received a
16.8 mg/kg dose of EMB. In this context, previous studies
reported that ocular toxicity was the most important frequent
adverse event and was correlated with the frequency of expo-
sures [15]. Two important points must be surmised: first, ac-
curate dosing according to patient’s weight is an important
aspect of prescribing in order to maximize antibiotic therapy
and to minimize side effects. Then, physicians should re-
examine the weight bands of patients receiving a long-
course treatment and adjust the drugs dosage accordingly.

Additionally, in a systematic review evaluating the toler-
ance of TB treatment regimens, it has been reported that there
was a statistical difference between the two regimens in the
occurrence of gastro-intestinal adverse effects [16]. On the
other hand, previous studies showed that SDP caused more
digestive intolerance such as nausea and vomiting compared
with FDC, which was consistent with our study [17–19].
Haroon M. found that 39% of patients undergoing an anti-
TB treatment could not continue the treatment course due to
either gastro-intestinal intolerance or hypertransaminesemia
[20].

In terms of dermatologic, hepatic and musculoskeletal
disorders, there was no significant difference between FDC
and SDP [12]. Likewise, Gallardo CR. reported that there
were no differences in adverse events leading to discontin-
uation of therapy [6]. These findings are consistent with
our results.

In contrast with pulmonary TB, a cure definition is chal-
lenging in EPTB patients, since bacteriological evaluation
of the response to treatment is often limited by the diffi-
culty in obtaining follow-up specimens. Treatment re-
sponse often must be judged on the basis of clinical and
radiographic findings [9]. In this study, we assessed the
unfavorable outcomes among treated patients based on re-
lapse rate and the frequency of complicated forms, sequel-
ae, and deaths. We noted that there were no significant
differences in terms of disease evolution between the two
regimens, except complicated forms. A meta-analysis com-
paring FDC and SDP regimens in pulmonary TB patients
showed that there was no significant difference between
the two groups for all causes of death, but a significant
trend towards a higher number of relapses with FDC was
found [6]. It is worthy to note that EPTB evolution must be
interpreted according to the sites involved, the severity of
the disease, and the patient’s immune status.

This is an original study evaluating the treatment safety and
the disease evolution in EPTB patients. However, it had sev-
eral limitations. With the retrospective cohort design, assess-
ment of potential adverse events remains perplexing, since the
treatment was administered over different periods. Besides,
the sample size was only sufficient to illustrate the different
treatment adverse events, but remain insufficient to compare
accurately the two treatment regimens.

Conclusions

In conclusion, our study highlighted the tolerance and the
disease evolution of FDC compared to SDP regimen. Except
some neurological and gastro-intestinal disorders in the SDP
group, a similar safety profile was illustrated between the FDC
and SDP regimens. This finding is reassuring since there are
other potential advantages associated with FDC use.
Introducing FDC for the treatment of EPTB seems to be a
promising solution to improve the treatment acceptability by
the patients. Further prospective randomized studies or clini-
cal trials with larger number of patients are warranted in order
to confirm these findings.
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