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ABSTRACT

Background

Brucellosis is the most common zoonotic infection in the world. Several antibiotics, separately or in combination, have been tried for
treatment of human brucellosis. The inconsistencies between different treatment regimens warrants the need for a systematic review to
inform clinical practice and future research.

Objectives

To evaluate the effects of various antibiotic regimens, monotherapy or in combination with other antibiotics, for treating human
brucellosis.

Search methods

We searched the Cochrane Infectious Diseases Group Specialized Register, Cochrane Central Register of Controlled Trials, MEDLINE,
EMBASE, and LILACS until May 2012. We browsed the abstract books of several international infectious diseases conferences. We also
checked the reference lists of all studies identified

Selection criteria

We included the randomized controlled trials on the pharmaceutical interventions in treatment of acute, chronic, non-complicated, and
complicated human brucellosis. The outcomes of interest were relapse, persistence of symptoms at the end of treatment, and adverse
drug effects.

Data collection and analysis

Two authorsindependently assessed the studies for inclusion, risk of bias, and extracted relevant data using pre-designed extraction forms.
The findings of homogenous studies were pooled using fixed-effect meta-analysis.

Main results

In total we included 25 studies comparing various antibiotic regimens. Methods of allocation and concealment were inadequately
described in half the studies, and only three were blinded. In comparisons of doxycycline plus rifampicin versus doxycycline plus
streptomycin we found eight studies with 694 participants. For treatment failure, the doxycycline plus rifampicin regimen was less effective
(risk ratio (RR) 1.91, 95% confidence interval (Cl) 1.07 to 3.42, seven studies, 567 participants), relapse (RR 2.39, 95% Cl 1.17 to 4.86), and
minor adverse drug reactions (RR 1.38,95% Cl 0.99 to 1.92). In comparisons of doxycycline plus rifampicin against quinolone (ciprofloxacin
or ofloxacin) plus rifampicin we found five studies of 336 participants. The pooled analysis did not demonstrate any significant difference
between two regimens in terms of relapse and symptom persistence, but showed a non-significant higher risk of minor adverse reactions
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in doxycycline plus rifampicin (RR 1.80, 95% Cl 0.78 to 4.18). Other comparisons were reported in a few heterogenous studies, and the
pooled analyses, where applied, did not show any significant difference.

Authors' conclusions

Doxycycline (six weeks) plus streptomycin (two or three weeks) regimen is more effective regimen than doxycycline plus rifampicin (six
weeks) regimen. Since it needs daily intramuscular (IM) injection, access to care and cost are important factors in deciding between
two choices. Quinolone plus rifampicin (six weeks) regimen is slightly better tolerated than doxycycline plus rifampicin, and low quality
evidence did not show any difference in overall effectiveness.

22 March 2019

Update pending

Authors currently updating

The update is due to be published in 2019.

PLAIN LANGUAGE SUMMARY

Antibiotics for treating human brucellosis

Brucellosis is acommon infection caused by Brucella bacteria species and can infect both people and animals. It is spread by eating infected
food products and through direct contact with infected animals. The bacterial infection can affect different tissues and organs and is treated
using antibiotics. Current recommended treatment regimens involve the use of two or more antibiotics in order to avoid relapses occurring
and to prevent prolonged use of these drugs, which may lead to problems of drug resistance arising. Drug resistance is a particularly
important issue as most people infected with brucellosis live in low socioeconomic areas of developing countries, where tuberculosis
is also an endemic health problem. Thus there are concerns over the potential increase in resistance to tuberculosis drugs due to their
prolonged use in treating brucellosis.

This review evaluates different drug regimens for treatment of brucellosis in terms of treatment failure and side effects: doxycycline plus
rifampicin, doxycycline plus streptomycin, quinolones plus rifampicin or doxycycline plus gentamycin.

Based on currently available evidence, there is probably a lower incidence of total drug treatment failure in people that take doxycycline
plus streptomycin instead of doxycycline plus rifampicin to treat brucellosis. However, we are uncertain whether either one of these two
treatment regimens results in people having fewer adverse drug reactions.

There may not be any difference between the two drug regimens, doxycycline plus rifampicin versus quinolones plus rifampicin, with
respect to total treatment failure. Notably, use of doxycycline plus rifampicin instead of quinolones plus rifampicin may result in more
people suffering adverse drug reactions.

Giving doxycycline plus gentamycin to people with brucellosis may reduce the incidence of total treatment failure compared to
administration of doxycycline plus streptomycin. However, comparing these two drug regimens, there may not be any difference in the
number of people that have drug reactions.

Importantly studies included in this review were limited to adult patients with brucellosis, and the findings of this review are not applicable
to children, pregnant women, and patients with complications like spondylitis and neurobrucellosis. Some studies did not perform any
explicit assessment of minor adverse reactions, so the findings regarding adverse drug reactions should be interpreted with caution.

Antibiotics for treating human brucellosis (Review) 2
Copyright © 2019 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.



“p¥7 ‘suos 13 A81IM uyor Aq paysiiqnd ‘uoneioqe|jod aueyd0) 3y L 6107 @ 3y3uAdod

(ma1nay) s1so))3on.aq uewny Suiyeasy 10§ SROIGRUY

SUMMARY OF FINDINGS

Summary of findings for the main comparison. Doxycycline+Rifampicin compared to Doxycycline+Streptomycin for human Brucellosis

Doxycycline+Rifampicin compared to Doxycycline+Streptomycin for human Brucellosis

Patient or population: patients with human Brucellosis
Settings: inpatient or ambulatory

Intervention: Doxycycline+Rifampicin

Comparison: Doxycyclinet+Streptomycin

Outcomes Illustrative comparative risks* (95% Cl) Relative effect No of Partici- Quality of the Comments
(95% Cl) pants evidence
Assumed risk Corresponding risk (studies) (GRADE)
Doxycy- Doxycycline+Rifampicin
cline+Strepto-
mycin
total treatment failure 5 per 100 10 per 100 RR1.91 567 DODO
Follow-up: mean 1 years (6to 18) (1.07 to 3.42) (7 studies) moderate !
Minor adverse drug reactions 18 per 100 25 per 100 RR1.38 473 SDOO
Follow-up: mean 3 months (18 to 35) (0.99t0 1.92) (5 studies) low 1,2

*The basis for the assumed risk (e.g. the median control group risk across studies) is provided in footnotes. The corresponding risk (and its 95% Cl) is based on the as-
sumed risk in the comparison group and the relative effect of the intervention (and its 95% Cl).

Cl: Confidence interval; RR: Risk ratio;

GRADE Working Group grades of evidence

High quality: Further research is very unlikely to change our confidence in the estimate of effect.
Moderate quality: Further research is likely to have an important impact on our confidence in the estimate of effect and may change the estimate.
Low quality: Further research is very likely to have an important impact on our confidence in the estimate of effect and is likely to change the estimate.

Very low quality: We are very uncertain about the estimate.

1Downgraded by 1 on risk of bias. All but one study had unclear allocation concealment and were not blinded. Effect not statistically significant if only trials that were adequately

concealed were included.

2 Downgraded by 1 on publication bias. Since, the minor adverse drug reactions were possibly under-reported in the studies.
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Summary of findings 2. Doxycycline+Rifampicin compared to Quinolones+Rifampicin for human Brucellosis

Doxycycline+Rifampicin compared to Quinolones+Rifampicin for human Brucellosis

Patient or population: patients with human Brucellosis
Settings: inpatient or ambulatory

Intervention: Doxycycline+Rifampicin

Comparison: Quinolones+Rifampicin

Outcomes Illustrative comparative risks* (95% Cl) Relative effect No of Partici- Quality of the Comments
(95% CI) pants evidence
Assumed risk Corresponding risk (studies) (GRADE)
Quinolones+Ri- Doxycycline+Rifampicin
fampicin
total treatment failure 135 per 1000 128 per 1000 OR0.94 181 SPPO
Follow-up: mean 1 years (66 to 236) (0.45t0 1.98) (3 studies) moderate 1
Minor adverse drug reactions 17 per 100 30 per 100 RR 1.80 296 PO
Follow-up: mean 3 months (13to 71) (0.78 t0 4.18) (4 studies) low 1,2

*The basis for the assumed risk (e.g. the median control group risk across studies) is provided in footnotes. The corresponding risk (and its 95% Cl) is based on the as-
sumed risk in the comparison group and the relative effect of the intervention (and its 95% ClI).
Cl: Confidence interval; RR: Risk ratio; OR: Odds ratio;

GRADE Working Group grades of evidence

High quality: Further research is very unlikely to change our confidence in the estimate of effect.

Moderate quality: Further research is likely to have an important impact on our confidence in the estimate of effect and may change the estimate.
Low quality: Further research is very likely to have an important impact on our confidence in the estimate of effect and is likely to change the estimate.
Very low quality: We are very uncertain about the estimate.

1 Downgraded by 1 on risk of bias. Concealment unknown in Agalar and Ersoy and not concealed in Akova; none blinded.
2 Downgraded by 1 on publication bias. Since, the minor adverse drug reactions were possibly under-reported in the studies

Summary of findings 3. Doxycycline+Streptomycin compared to Doxycycline+Gentamycin for human Brucellosis

Doxycycline+Streptomycin compared to Doxycycline+Gentamycin for human Brucellosis

Patient or population: patients with human Brucellosis
Settings: inpatient or ambulatory
Intervention: Doxycycline+Streptomycin
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Comparison: DoxycyclinetGentamycin

Outcomes Illustrative comparative risks* (95% Cl) Relative effect No of Partici- Quality of the Comments
(95% ClI) pants evidence
Assumed risk Corresponding risk (studies) (GRADE)

Doxycycline+Gen-  Doxycycline+Streptomycin

tamycin
total treatment failure 51 per 1000 91 per 1000 OR1.85 345 elele)
Follow-up: mean 1 years (43 to 180) (0.84 to 4.08) (2 studies) low 1.2
Minor adverse drug reactions 284 per 1000 241 per 1000 RR0.85 345 DO
Follow-up: mean 3 months (170 to 347) (0.60t0 1.22) (2 studies) very low 1,2,3

*The basis for the assumed risk (e.g. the median control group risk across studies) is provided in footnotes. The corresponding risk (and its 95% Cl) is based on the as-
sumed risk in the comparison group and the relative effect of the intervention (and its 95% Cl).
Cl: Confidence interval; RR: Risk ratio; OR: Odds ratio;

GRADE Working Group grades of evidence

High quality: Further research is very unlikely to change our confidence in the estimate of effect.

Moderate quality: Further research is likely to have an important impact on our confidence in the estimate of effect and may change the estimate.
Low quality: Further research is very likely to have an important impact on our confidence in the estimate of effect and is likely to change the estimate.
Very low quality: We are very uncertain about the estimate.

1 Downgraded by 1 on indirectness. Two studies by the same author at the same location.
2 Downgraded by 1 on imprecision. Wide confidence intervals that mean the estimate could mean one combination is superior, inferior or no different to the other.
3 Downgraded by 1 on publication bias. Since, the minor adverse drug reactions were possibly under-reported in the studies
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BACKGROUND

Brucellosis is the most common zoonotic disease worldwide
(Pappas 2005a) and an important health problem in the Middle
East, Central Asia, Africa, and Latin America (Hall 1990; Solera
1997a; Hassanjani Roushan 2004). It has been imported to
countries in other geographical areas through migration, travel,
and infected food products (Pappas 2005a). Brucellosis is caused
by intracellular bacteria from the genus Brucella. Several Brucella
species have been identified; Brucella melitensis is the most
common cause of human brucellosis (Corbel 1997), while B.
abortus is the most common cause of infection in animals. Human
infection with B. abortus is often subclinical and less severe than
the disease caused by B. melitensis (WHO 2006). Human reaction
to different species ranges from acute inflammation to chronic
granulomatous infection. Transmission generally occurs through
eating unpasteurized or raw milk, or other dairy products. Other
possible routes of transmission are direct contact with infected
animal parts, inhalation of infected particles, and accidental
inoculation. In developed countries, it is mostly an occupational
disease in veterinarians, microbiologic laboratories staff, dairy
industry professionals, and abattoir workers.

Clinical presentation

People with brucellosis usually present with non-specific
symptoms like fever, sweating, fatigue, loss of appetite, and
weight loss (WHO 2006). Diagnosis is made by isolation of
Brucella bacteria or positive tests for anti-Brucella antibodies
plus compatible clinical findings (fever, sweats, arthralgias,
hepatomegaly, splenomegaly, or signs of focal disease) (Sauret
2002). Depending on the time and also the adequacy of
received treatment, complications can occur. Musculoskeletal
complications are the most common, particularly osteoarticular
disease, monoarthritis (one-joint inflammation), low back pain,
osteomyelitis (bone infection), and septic arthritis (joint infection)
(Corbel 2005). The reproductive system is the second common site
of focal brucellosis. Neurological symptoms like depression and
lethargy are frequently seen (Corbel 2005). There is no universal
definition for chronic brucellosis. Some experts suggest the term
'chronic brucellosis' in patients whose clinical symptoms persist for
12 months or more from the time of the diagnosis (WHO 2006). The
mortality rate due to Brucella infection is low, but morbidity is high
because this systemic infection involves many organs and tissues,
often causing diminished activity.

Treatment

Brucellosis is treated with antibiotics, although the most effective
antibiotic regimens and treatment durations are unclear (Cisneros
1990; Karabay 2004). There are some limitations in choosing the
best regimen: the choice of antibiotics that act intracellularly (eg
doxycycline) are limited (Agalar 1999); and prolonged treatment
needed to prevent relapse may increase the occurrence of
adverse reactions (including gastric discomfort, hepatotoxicity
(liver toxicity), nephrotoxicity (kidney toxicity), and allergic
reactions), and may reduce adherence to the treatment. Regimens
that combine two or more antibiotics are now recommended by
most experts due to high relapse rates with monotherapy (Agalar
1999; Pappas 2005b). In addition, since the majority of brucellosis
cases are in low socioeconomic areas of developing countries,
where tuberculosis is also an endemic health problem, the overlap
between treatment regimens of two diseases have raised concerns

over the potential increase in resistance to tuberculosis drugs
due to their prolonged use in brucellosis treatment (Ariza 2007).
The significant health consequences of multiple drug resistant
tuberculosis has resulted in calls for new drug regimens and shorter
brucellosis drug treatment regimens.

In 1971, the World Health Organization (WHO) suggested a 21-
day regimen of tetracycline plus streptomycin as the treatment of
choice for human brucellosis (WHO 1971). Although this regimen
was successful in reducing the early symptoms, it failed to treat
the disease completely, and immediate relapse was observed
in some patients (Ariza 1985; Cisneros 1990). Accordingly, in
1986 the Joint Food and Agriculture Organization of the United
Nations (FAO)/ WHO Expert Committee on Brucellosis proposed
two new regimens: rifampicin (600 to 900 mg/day orally) plus
doxycycline (200 mg/day orally) for six weeks; and doxycycline
(200 mg/day orally) for 45 days plus streptomycin (1 g/day
intramuscularly) for two to three weeks (WHO 1986). However,
later studies showed a treatable but high rate of relapse for the
mentioned regimens. The rifampicin plus doxycycline regimen is
the most popular treatment, and favourable to the more effective
regimen of streptomycin plus doxycycline, possibly because its
lower price and ease of administration (Pappas 2005b; Pappas
2007); while streptomycin requires parenteral administration in a
hospital setting or in an appropriately set-up primary care network,
both of which are restricted in lower income countries (Pappas
2005a). The above-mentioned treatment regimens were replicated
in the 2006 WHO recommendations (WHO 2006). Streptomycin
plus doxycycline regimen was stated as the gold standard for
the treatment of brucellosis by the recommendations developed
through an international consensus meeting of experts in loannina,
Greece (Ariza 2007). Streptomycin plus doxycycline was considered
superior to the doxycycline plus rifampicin regimen by the
loannina expert panel, because of its higher effectiveness, some
supporting evidence of pharmacokinetics, and its lack of overlap
with tuberculosis treatments. However, the expert panel suggested
the need for further studies on the potential side effects of
aminoglycoside-containing regimens.

Other antibiotic formulations, including quinolones (eg
ciprofloxacin and ofloxacin) and trimethoprim/sulphamethoxazole
(co-trimoxazole), have been used (Pappas 2005b; WHO 2006).
However, questions remain about their effectiveness (Pappas 2006;
WHO 2006). In addition, monotherapy with tetracyclines has been
considered another less costly and easier to administer by some
authors; while the evidence on its comparative effectiveness with
combination therapies is scarce and controversial (Solera 2010).

Treatment protocols may differ in children aged less than eight
years and pregnant women, because of adverse reactions of
some medications, including inhibition of bone growth due to
tetracycline treatment in children and teratogenic potential of
some drugs, such as streptomycin (WHO 2006).

Rationale for the review

Despite years of research on the treatment of human brucellosis,
the choice of antibiotics and the optimal duration of treatment
have remained controversial (Ariza 2007). Skalsky 2008 conducted
a systematic review on the effectiveness of antibiotic regimens
in treating human brucellosis. Despite the comprehensiveness of
the search and rigor of quality assessment, the study had some
limitations. The authors pooled studies based on drug classes (eg
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comparing all quinolone and non-quinolone based regimens, no
matter with what other antibiotic they were administered), and did
not take the within class heterogeneity into account. In addition,
they pooled spondylitis cases with non-complicated brucellosis,
despite differences in the treatment duration in many studies. In
addition, while they stated that they used a modified intention-
to-treat analysis, in which all drop outs were counted as failure, it
seems that they did not apply that rule consistently to all included
studies. For instance, 16 patients who were withdrawn from the
Ariza 1992 trial were not considered as failure in the meta-analysis.
Moreover, they limited the review to a few comparisons among
different combinations of treatment regimens. Solis Garcia del
Pozo 2012 conducted a more recent systematic review on the
same issue, trying to address the limitations of the Skalsky 2008
study. However, we believe that the authors misclassified several
studies. For example, even though they stated that the meta-
analyses were done only on randomized controlled trials, several
quasi and non-randomized studies were also included (eg Ariza
1985b; Saltoglu 2002; Solera 1991; Solera 1995). In addition, despite
stating that they excluded studies with less than six months follow-
up, Karabay 2004 with three months follow-up was still used in
the analysis. Moreover, they combined the results of Keramat 2009
study (with 38% of included patients suffering from spondylitis)
with the studies on non-complicated brucellosis.

The inconsistencies among different treatment regimens and lack
of high quality reviews comparing various treatment regimens
(especially comparisons other than doxycycline plus streptomycin
versus doxycycline plus rifampicin) demonstrate the need for a
more comprehensive systematic review. We aimed to collate the
evidence on the effectiveness of the frequently used regimens
for treating human brucellosis, to inform practice and research
priorities.

OBJECTIVES

To evaluate the effects of various antibiotic regimens, monotherapy
or in combination with other antibiotics, for treating human
brucellosis in terms of treatment failure and side effects.

METHODS

Criteria for considering studies for this review
Types of studies

Randomized controlled trials.
randomized trials were excluded.

Non-randomized and quasi-

Types of participants

People with brucellosis diagnosed by the presence of compatible
clinical findings (fever, sweats, arthralgias, hepatomegaly,
splenomegaly, or signs of focal disease) with:

« isolation of Brucella species from blood, other tissues, or fluids.

« or standard tube agglutination titres of 1/160, or more for
anti-Brucella antibodies.

Patients with brucellosis spondylitis were excluded, because of
the considerable differences in the treatment principles of spinal
complications.

Types of interventions
Interventions

Combination of doxycycline and rifampicin, doxycycline and
streptomycin, quinolones and rifampicin, doxycycline and
gentamycin, and other combinations, with any dosage for any
period of treatment.

Control

Placebo, or other antibiotics given alone or in combination.

Types of outcome measures
Primary

Total treatment failure, defined as:

« the relapse of symptoms and signs of the disease accompanied
by increasing serological tests and/or a positive culture after the
end of treatment or

« persistence of disease symptoms or signs after the end of
treatment

Secondary

« Time to defervescence, defined as the number of days after the
beginning of treatment until the fever ends.

Adverse drug reactions

« Serious adverse reactions, including those that result in death,
hospitalisation, prolongation of hospital stay, discontinuation of
treatment, or persistent or significant long-term disability.

« Minor adverse reactions, including gastrointestinal upset,
central nervous system events, hepatotoxicity, nephrotoxicity,
ototoxicity, or dermatitis.

Search methods for identification of studies

We attempted to identify all relevant trials regardless of language
or publication status (published, unpublished, in press, and in
progress).

Databases

We searched the following databases using the search terms and
strategy described in Table 1: Cochrane Infectious Diseases Group
Specialized Register, Cochrane Central Register of Controlled Trials
(CENTRAL) issue, published in The Cochrane Library (2012, issue 2),
MEDLINE (9 May 2012), EMBASE (9 May 2012), and LILACS (9 May
2012).

The electronic search was updated by the Cochrane Infectious
Diseases Group on 9 May 2012.

We also searched the International Clinical Trials Registry Platform
Search Portal (http://www.who.int/trialsearch/) for ongoing and
unpublished trials until 9 May 2012, using 'brucellosis' as the search
term.

Conference proceedings

We searched the following conference proceedings for relevant
abstracts from year 2000 to 2008: Interscience Conference on
Antimicrobial Agents and Chemotherapy (ICAAC); Annual meetings
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of the Infectious Diseases Society of America (IDSA); and European
Congress of Clinical Microbiology and Infectious Diseases (ECCMID).

Researchers and pharmaceutical companies

We contacted individual researchers working in the field and
pharmaceutical companies including Bayer, Aventis, Novartis, and
CollaGenex for unpublished and ongoing trials.

Reference lists

We checked the reference lists of all studies identified by the above
methods, looking for cited relevant studies.

Data collection and analysis
Selection of studies

Two authors independently checked the results of the literature
search for potentially relevant trials following the inclusion criteria,
and determined the eligibility for obtaining full articles. If it was
obvious from the abstract that the study did not meet the selection
criteria, we excluded the study. If it was unclear from the abstract
whether the study met the selection criteria, or it was included by
each author, then we retrieved the full text article. Two authors
independently assessed the full-text articles for inclusion using the
study eligibility criteria. We resolved disagreements in a consensus
meeting, or by seeking the opinion of a third author. We scrutinized
each trial report to find potential duplicates. We have listed
the excluded studies along with the reason for exclusion in the
Characteristics of excluded studies. If eligibility was unclear, we
attempted to contact the trial authors for further information, and
a final decision made to include or exclude.

Data extraction and management

Two authors independently extracted data using a pre-designed
data extraction form. We resolved disagreements by consensus or
by consulting a third author.

We used an available case analysis, ie all patients with a measured
outcome were included in the analysis. For studies in which
patients with spondylitis were also included, we extracted the data
for the subgroup without spondylitis and, if available, we used this
data in the analysis.

We extracted data for dichotomous outcomes, such as relapse
rate and therapeutic failure, by recording the total number of
participants randomized, those that experienced outcomes, and
the number analysed. For continuous outcomes, such as time
to defervescence, we extracted the total number of participants
analysed, arithmetic means, and the standard deviations. If the
number of participants randomized to each group was not identical
to the number analysed for a given outcome, we calculated the
percentage of participants lost to follow-up. We attempted to
contact trial authors where published data were unclear or missing.

Assessment of risk of bias in included studies

Two authors independently assessed the risk of bias using
the Cochrane Collaboration Risk of Bias form. We resolved
disagreements through consensus or by consulting a third author.
We assessed six components of risk of bias for each study: sequence
generation, allocation concealment, blinding, incomplete outcome
data, selective outcome reporting, and other biases. For each

non

component, the judgment of "yes", "no", or "unclear" was made,
which represented either a high, low, or unclear risk of bias.

Assessment of reporting biases

We intended to explore the presence of reporting biases using
funnel plots but we were unable to do so due to the nature of the
data and the limited number of included studies.

Data synthesis

We used Review Manager (RevMan) to analyse data. We used risk
ratio (RR) as a measure of effect for dichotomous data, and the
weighted mean difference for continuous data. The results were
presented with 95% CI. If we suspected the data were skewed and
inappropriately summarized as means and standard deviations, we
did not combine the data in a meta-analysis.

For each outcome, we stratified the analyses by comparison (ie
we did not combine trials with different control groups). For
total treatment failure and relapse, we also stratified the analyses
by follow-up time (less than six months versus greater than six
months). For adverse drug reactions, we stratified the analyses by
severity, classified as serious, minor (mild and moderate), and all
adverse reactions. We combined trials within the same strata using
meta-analysis.

For dichotomous outcomes, where data available, the number of
patients randomized was used as the denominator, and all missing
data were considered as

To check for heterogeneity, we visually examined the forest plots,
used the Chi2 test with 10% level of statistical significance and
performed the 12 statistic (50% represents moderate level of
heterogeneity). Where the number of trials permitted, we planned
to explore the following potential sources of heterogeneity in
subgroup analyses: Brucella species (B. melitensis or B. abortus);
antibiotic dose; treatment duration; follow-up duration (less than
six months; six months or more); participant age (less than eight
years versus older); pregnancy; and local organ involvements
(central nervous system involvement, endocarditis).

Sensitivity analysis

We intended to perform a sensitivity analysis to assess the role of
adequate allocation concealment and other quality indicators, but
we were unable to do so due to the limited number of included
studies.

RESULTS

Description of studies
Results of the search

Of the potentially relevant studies, we excluded 32 (Characteristics
of excluded studies), and included 24 citations for 25 studies
(Characteristics of included studies). Of the included studies, one
citation consisted of two separate studies (Montejo 1993a; Montejo
1993b). A preliminary report of one study was reported in an earlier
citation in the form of excerpt or conference proceeding (Rodriguez
Zapata 1987). Our efforts in finding the full text of one potentially
included study have been unsuccessful to date (Studies awaiting
classification).

Antibiotics for treating human brucellosis (Review)

Copyright © 2019 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.



c Cochra ne Trusted evidence.
. Infi d decisions.
o Library  JeTiie

Cochrane Database of Systematic Reviews

Included studies

We included 25 randomized controlled trials. All of the studies
used a combination of clinical assessment, culture, and serology
to diagnose brucellosis. Fifteen studies diagnosed the brucellosis
by a positive culture or a combination of clinical features
(including fever, sweats, arthralgia, hepatomegaly, splenomegaly)
and a standard tube agglutination titre (STAT) of 1/160 or more.
Acocella 1989 used a Standard tube agglutination test above
125 International Units (IU), and Alavi 2007 a STAT titre of 1/80;
which are in both studies a more sensitive and less specific
serologic cut-point. Conversely, Hassanjani Roushan 2006, and
Hassanjani Roushan 2010 used a titer of 1/320 or more for STAT,
as diagnostic cut-point. The Lang 1990, Lang 1992, and Rodriguez
Zapata 1987 studies used the Rose-Bengal and a four-fold increase
in hemagglutination titres as serologic criteria. The Agalar 1999,
Buzon 1982, and Sarmadian 2009 did not specify the serologic
criteria . The percentage of positive culture for brucellosis ranged
between 60 to 75% of participants in included studies, apart from
Agalar 1999 which excluded all patients with negative culture. In
most of the studies B. melitensis was the only detected Brucella
species in cultures. Patients with neurobrucellosis or endocarditis
were excluded from most of the studies, excluding Colmenero
1994, Karabay 2004, and Rodriguez Zapata 1987. Agalar 1999
reported no occurrence of endocarditis. All studies were restricted
to adult patients, but the minimum age varied from six years (Lang
1992) to 18 years (Lang 1990; Solera 2004). Pregnant women were

excluded. Details about each included trial are given in the table of
Characteristics of included studies.

Doxycycline plus rifampicin regimen was compared with
doxycycline plus streptomycin in eight studies (Acocella 1989; Ariza
1992; Colmenero 1989; Colmenero 1994; Ersoy 2005; Hashemi 2012;
Montejo 1993b; Rodriguez Zapata 1987 ). It was compared with
a combination of a quinolone (ciprofloxacin or ofloxacin) with
rifampicin in six studies (Agalar 1999; Akova 1993; Ersoy 2005;
Hashemi 2012; Karabay 2004; Sarmadian 2009). Some studies
compared it with other antibiotic combinations: with tetracycline
plus streptomycin (Acocella 1989), with doxycycline plus co-
trimoxazole (Alavi 2007), with doxycycline plus ciprofloxacin (Kalo
1996; Sarmadian 2009), with ciprofloxacin (Lang 1990), with co-
trimoxazole (Montejo 1993a), and with doxycycline plus rifampicin
plus amikacin (Ranjbar 2007).

Only nine studies defined the relapse based on the presence of
both clinical and serologic conditions (Agalar 1999; Alavi 2007,
Ersoy 2005; Hashemi 2012; Hassanjani Roushan 2004; Hassanjani
Roushan 2006; Hassanjani Roushan 2010; Karabay 2004; Lang
1990). The rest of the studies defined it based on reappearance
of clinical signs and symptoms, or the presence of either clinical,
serologic, or bacteriologic criteria.

Risk of bias in included studies

Details of the risk of bias of included studies are provided in Figure
1and Figure 2.

Figure 1. Risk of Bias graph: review authors' judgements about each Risk of Bias item presented as percentages

across all included studies.
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Figure 2. Risk of Bias summary: review authors' judgements about each Risk of Bias item for each included study.
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Figure 2. (Continued)
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Allocation

All studies were randomized controlled trials, but the method of
sequence generation was adequately described in 12 of the studies
(Characteristics of included studies). The allocation of patients
was sufficiently concealed in seven studies (Ariza 1992; Hassanjani
Roushan 2004; Hassanjani Roushan 2006; Hassanjani Roushan
2010; Montejo 1993a; Montejo 1993b; Solera 2004).

Blinding

Most studies were open, and the patients, care providers, and
outcome assessors were not blinded; except in Ariza 1992, McDevitt
1970, and Solera 2004 in which patients and investigators were kept
blinded to treatments.

Incomplete outcome data

Generally, studies reported the number of patients missed during
the study period. However, because of the low proportion of
the primary outcome (total treatment failure), the percentage of
missing outcomes compared with observed event risk was high
enough to induce bias in intervention effect estimate in most
of the studies. The percentage of patients lost to follow-up was
considerable among the studies, and some mistakenly defined
the non-compliant patients or who developed complications as
excluded. Most of the studies did not explicitly report the number
of patients missed at each follow-up session.

Selective reporting

Relapse and persistence of symptoms at the end of treatment was
reported in most studies. Three studies did not report the frequency
of adverse drug events (Alavi 2007; Colmenero 1994; Hassanjani
Roushan 2005).

Other potential sources of bias

The provided information in most of the studies was not sufficient
to assess these sources of bias. Acocella 1989 had a considerable
baseline imbalance between study groups.

Effects of interventions

See: Summary of findings for the main comparison Doxycycline
+Rifampicin compared to Doxycycline+Streptomycin for human
Brucellosis; Summary of findings 2 Doxycycline+Rifampicin
compared to Quinolones+Rifampicin for human Brucellosis;
Summary of findings 3 Doxycycline+Streptomycin compared to
Doxycycline+Gentamycin for human Brucellosis

1. Doxycycline plus rifampicin versus doxycycline plus
streptomycin

Six studies used 1 g/day of streptomycin for 21 days, administered
intramuscularly (Acocella 1989; Colmenero 1989; Colmenero 1994;
Ersoy 2005; Hashemi 2012; Rodriguez Zapata 1987). Ariza 1992,
and Montejo 1993b applied it for two weeks. In the doxycycline
plus streptomycin arm, most studies administered 200 mg/day of
doxycyline for six weeks, except for Colmenero 1989 which used it
for 30 days, and Ersoy 2005 who used a dosage of 100 mg/day of
doxycycline for six weeks.

1.1 Total treatment failure

The pooled analysis of six trials (n = 490, Figure 3) did not
show any significant difference in total treatment failure between
doxycycline plus rifampicin and doxycycline plus streptomycin in
short-term follow-up (Acocella 1989, Ariza 1992, Colmenero 1994,
Ersoy 2005, Hashemi 2012, Rodriguez Zapata 1987). But in follow-
ups of longer than six months in duration, pooling the results of
seven studies (n=567) showed that the doxycycline plus rifampicin
regimen resulted in significantly more treatment failures with a
fixed-effect Mantel-Hanszel RR of 1.91 (95% CI 1.07 to 3.42, Analysis
1.1: subgroup 2) (Acocella 1989, Ariza 1992, Colmenero 1989,
Colmenero 1994, Ersoy 2005, Montejo 1993b, Rodriguez Zapata
1987). The point estimates were all placed on one side of the no-
effect line, and were not significantly heterogeneous.
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Figure 3. Forest plot of comparison: 1 Doxycycline plus Rifampicin(DR) versus Doxycycline plus Streptomycin(DS),

outcome: 1.1 Total treatment failure.
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Ariza 1952 2 41 2 48 11.5% 1.20[0.18, 813 N o E—
Colmenero 19849 7 52 5 58 296% 1.588[0.54, 4.70] —T
Colmenero 19494 1 g a a 33% 270013, 58.24]
Ersay 2005 ] 15 4 32 295% 1.60[0.54, 4.758] B
Montejo 19930 G 46 1 44 G.5% S5.74[0.72 45.77] T
Rodriguez Zapata 1987 3 i 1 35 59%  3.39[0.37, 30.90] D
Subtotal (95% CI) 287 280 100.0% 1.91[1.07, 3.42] <4
Total events M 15
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Test for overall effect £=218(P=0.03)
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Following visual inspection of the forest plot, the point estimates 1.2 Relapse

of RR for two studies with different doxycycline plus streptomycin
regimens (Colmenero 1989, Ersoy 2005), or with different durations
of streptomycin administration (Ariza 1992; Montejo 1993b) did
not differ from the other studies. Ariza 1992, Colmenero 1994, and
Rodriguez Zapata 1987 also included seven, two, and two patients
with spondylitis respectively. That subgroup was removed from the
analysis, since the information regarding the relapse and treatment
failure was available for it.

The pooled analysis of relapse in seven studies (n = 567, Figure
4) showed that doxycycline plus rifampicin regimen resulted in
more relapses than doxycycline plus streptomycin during follow-
up periods of more than six months, with the fixed-effect Mantel-
Hanszel RR of 2.39 (95% Cl 1.17 to 4.86, Analysis 1.2: subgroup 2)
(Acocella 1989, Ariza 1992, Colmenero 1989, Colmenero 1994, Ersoy
2005, Montejo 1993b, Rodriguez Zapata 1987). The pooled analysis
of relapse rate during follow-ups shorter than six months in five
studies (n =413) did not show any significant difference.
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Figure 4. Forest plot of comparison: 1 Doxycycline plus Rifampicin(DR) versus Doxycycline plus Streptomycin(DS),

outcome: 1.2 Relapse.

DR Ds Risk Ratio Risk Ratio
Study or Subgroup Events Total Bvents Total Weight M-H, Fixed, 95% CI M-H, Fixed, 95% CI
1.2.1 Follow up duration less than 6 months
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Colmenero 1994 0 4 i a Mot estimable
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Heterogeneity Chi*=1.75, df=3(F=063); F=0%
Test for overall effect: £=1.93 (P = 0.05)
1.2.2 Follow up duration more than 6 months
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Heterogeneity Chif=1.95, df=5 (P =0.86); F=0%
Test for overall effect: 2= 240 (P =0.02)
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1.3 Persistence of symptoms

The pooled analysis of persistence of symptoms in eight studies (n
=696, Figure 5) did not show any significant difference between
two regimens, with the fixed-effect Mantel-Hanszel RR of 1.69 (95%
C10.79 to 3.59, Analysis 1.3) (Acocella 1989; Ariza 1992; Colmenero

Favours DR Favours DS

1989; Colmenero 1994; Ersoy 2005; Hashemi 2012; Montejo 1993b;
Rodriguez Zapata 1987). The variation among studies was not
significantly greater than by chance. Montejo 1993b defined the
persistence of symptoms as if the symptoms did not resolve two
weeks after treatment had begun, which was slightly different from
other studies (persistence after the end of treatment).

Figure 5. Forest plot of comparison: 1 Doxycycline plus Rifampicin(DR) versus Doxycycline plus Streptomycin(DS),

outcome: 1.3 Persistence of symptoms.

DR Ds Risk Ratio Risk Ratio
Study or Subgroup Events Total Bvents Total Weight M-H, Fixed, 95% CI M-H, Fixed, 95% CI
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Colmenero 1994 1 g 1] a 5.2%  2.T70[013 58.24]
Ergoy 20045 1 15 1 32 11 E%  0.71[0.058 10.95] =
Hashemi 2012 10 G2 3 S 291%  3.49[1.01,12.11] —
Montejo 19930 1 1F 1] 44 51% 287 [012 6868
Rodriguez Zapata 1987 2 a3 1 35 Q6% 212[0.20 22.31] R E—
Total (95% CI) 351 345 100.0% 1.69 [0.79, 3.59] -
Total events 15 g
Heterogeneity, Chi*= 4.86, df= 6 (F = 0.56); F= 0% ID ” IZ|=1 1=|Z| 1|Z|IZ|=

Testfor overall effect: Z=1.36(F=0.18)
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1.4 Adverse drug reactions

We divided adverse drug effects into two subgroups of serious
adverse reactions, including those that resulted in death,
hospitalisation, prolongation of hospital stay, discontinuation of
treatment, or persistent or significant long-term disability, and
minor adverse reactions. Only two studies reported cases of serious
adverse reactions, resulted in the change of treatment regimen
(Acocella 1989; Ersoy 2005), which did not differ in two study

groups. Five studies observed minor adverse drug effects, mainly
gastro-intestinal complaints (Ariza 1992; Colmenero 1989; Ersoy
2005; Hashemi 2012; Rodriguez Zapata 1987). Pooled analysis of
minor adverse drug reactions of five studies (n = 473, Figure 6)
did not show a significantly higher risk of minor drug reactions
in doxycycline plus rifampicin than doxycycline plus streptomycin,
with fixed-effect Mantel-Hanszel RR of 1.38 (95% CI 0.99 to 1.92,
Analysis 1.4: subgroup 2).

Figure 6. Forest plot of comparison: 1 Doxycycline plus Rifampicin(DR) versus Doxycycline plus Streptomycin(DS),

outcome: 1.4 Adverse drug reactions.

DR DS Risk Ratio Risk Ratio
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Heterogeneity: Chi*f= 565, df=4(P=0.23); F=28%
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Heterogeneity Chif=7.05, df=5(P=0.22); F=29%
Test for overall effect; £=1.92 (P =0.05)
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1.5 Time to defervescence

Two studies reported the average time to defervescence (Ariza
1992; Colmenero 1989). None of them reported the standard
deviation of measure, so meta-analysis was not possible. The
average time to defervescence in doxycycline plus rifampicin and
doxycycline plus streptomycin groups was 4.2 and 3.2 days in Ariza
1992, and 3.5 and 3.5 days in Colmenero 1989 respectively.

2. Doxycycline plus rifampicin versus quinolone plus rifampicin

Five studies compared doxycycline plus rifampicin with a
combination of a quinolone (ciprofloxacin or ofloxacin) with

Favours DR Favours DS

rifampicin (Agalar 1999; Akova 1993; Ersoy 2005; Hashemi 2012;
Karabay 2004). Three studies used the combination of ofloxacin
400 mg/day with rifampicin 600 mg/day for six weeks (Akova
1993; Ersoy 2005; Karabay 2004). Hashemi 2012 administered
ofloxacin 800 mg/day for six weeks, combined with 15 mg/kg/day
of rifampicin. Agalar 1999 administered ciprofloxacin 1 g/day and
rifampicin 600 mg/day for 30 days. Akova 1993 included six patients
with spondylitis who were excluded from the analysis.
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2.1 Total treatment failure

The pooled analysis of total treatment failure of five studies (n =
333, Figure 7) for short term follow-up did not show any significant
difference between two regimens, with a fixed-effect Mantel-
Hanszel RR of 1.41(95% CI 0.87 to 2.28, Analysis 2.1: subgroup 1).
Furthermore, pooling of the results for the follow-up durations
longer than six months did not show any significant difference (RR

0.94, 95% Cl 0.45 to 1.98, 181 participants, three trials, Analysis
2.1: subgroup 2). In short-term follow-up, Hashemi 2012, which
used a doubled daily dose of ofloxacin, showed a considerably
better point estimates for the ofloxacin plus rifampicin treatment,
in comparison to the other four studies. Agalar 1999, which
used ciprofloxacin, did not show any considerable difference in
comparison to other studies using ofloxacin.

Figure 7. Forest plot of comparison: 2 Doxycycline plus Rifampicin(DR) versus Quinolones plus Rifampicin(QR),

outcome: 2.1 Total treatment failure.

DR QR Risk Ratio Risk Ratio
Study or Subgroup  Events Total Events Total Weight M-H, Fixed, 95% CI M-H, Fixed, 95% CI
2.1.1 Follow up duration less than 6 months
Adgalar 194949 2 20 3 20 12.8% 067 [0.12,3.487] —
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karabay 2004 2 14 2 15 8.3% 1.07 017, 6.61] e —
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Total events 32 23
Heterogeneity: Thi®*= 4,39, df= 4 (P = 0.36), F= 9%
Testfor overall effect: Z=1.40(F = 0.16)
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Ersoy 2005 £] 45 7 41 896% 1.17 [0.48, 2.86)] t
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Heterogeneity, Chif= 064, df =2 (FP=073);, F=0%
Testfor overall effect: Z=0.15(F = 0.88)
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2.2 Relapse

The pooled analysis of short-term and long-term follow-ups of
risk of relapse (Figure 8) did not show any significant difference
between two regimens, with a fixed-effect Mantel-Hanszel RR of

Favours DR Favours QF

0.95 (95% Cl 0.40 to 2.27, 181 participants, three trials, Analysis
2.2: subgroup 2) for long-term follow-up. In short-term follow-up,
Hashemi 2012, showed a considerably better point estimates in
favour of ofloxacin plus rifampicin treatment, in comparison to the
other three studies.
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Figure 8. Forest plot of comparison: 2 Doxycycline plus Rifampicin(DR) versus Quinolones plus Rifampicin(QR),
outcome: 2.2 Relapse.

DR OR Risk Ratio Risk Ratio

Study or Subgroup  BEvents Total BEvents Total Weight M-H, Fixed, 95% CIl M-H, Fixed, 95% CI
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Heterogeneity: Chi®=1.92, df=3(F =059, F=0%
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2.2.2 Follow up duration more than 6 months
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2.3 Persistence of symptoms

The pooled estimate of the risk of symptom persistence at the end
of treatment in three studies (n =267, Figure 9) was not statistically

o1 0 10
Favours DR Favours QR

100

significant, with a fixed-effect Mantel-Hanszel RR of 1.80 (95% Cl
0.72to 4.53, Analysis 2.3). Again, the findings of Hashemi 2012 study
was in favour of ofloxacin plus rifampicin treatment, considerably
different from the other two studies.

Figure 9. Forest plot of comparison: 2 Doxycycline plus Rifampicin(DR) versus Quinolones plus Rifampicin(QR),

outcome: 2.3 Persistence of symptoms.

DR QR Risk Ratio Risk Ratio
Study or Subgroup  Bvents Total BEvents Total Weight M-H, Fixed, 95% Cl M-H, Fixed, 95% CI
Akowa 1993 1] 27 1 28 228% 0.35[0.01, 8.12] =
Ersoy 2004 1 45 1 41 16.2% 0.91[0.06, 14.10]
Haghermi 2012 10 G2 4 G4 B1.0% 2.88 [0.85, 7.80] ——
Total (95% CI) 134 133 100.0% 1.80 [0.72, 4.53] -
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Testfor overall effect Z=1.25{FP =021}

2.4 Adverse drug reactions

Serious drug effects, leading to the change of treatment regimen,
was only reported in Ersoy 2005 (three events). The pooled estimate
of the random effect analysis of minor adverse reactions in four
studies (n = 296, Figure 10) was not significant, with a Mantel-

Favours DR Favours QR

Hanszel RR of 1.80 (95% Cl 0.78 to 4.18, Analysis 2.4: subgroup 2).
Hashemi 2012 was the only study reporting a higher proportion of
minor adverse drug reactions in ofloxacin plus rifampicin group,
compared to the doxycycline plus rifampicin. The observed adverse
reactions were mainly gastrointestinal upset.
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Figure 10. Forest plot of comparison: 2 Doxycycline plus Rifampicin(DR) versus Quinolones plus Rifampicin(QR),
outcome: 2.4 Adverse drug reactions.
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2.4.1 Severe (drug regimen changed)
Ersoy 2004 2 45 1 41 100.0% 1.82[017,19.35]
Subtotal (95% CI) 45 41 100.0% 1.82 [0.17, 19.35]
Total events 2 1

Heterooeneity; Mot applicable
Test for overall effect Z= 050 (F =062}

2.4.2 Minor (drug regimen did not change)

Akova 1993 14 e 3 28 227% 484 [1.586,14.97] —
Ergoy 2004 14 45 7 41 29.3% 247 116, 5.27] ——
Hashermi 2012 g G2 12 B4 281% 0.69 [0.30,1.87] —
karabay 2004 4 14 3 18 19.9% 1.43[0.39, 5.28] e
Subtotal (95% CI) 148 148 100.0% 1.80 [0.78, 4.18] L
Total events 45 25

Heterogeneity; Tau®=0.48; Chi*=897, df= 3{(FP=0.03; F=67%
Testfor overall effect £Z=1.37 (F=0.17]

2.4.3 All adverse reactions

Akova 1993 14 a7 3 8 223% 4.84[1.56,14.97] —
Ergoy 2005 iy 45 ] 41 30.3% 2390119, 4.80] —a—
Hashermi 2012 g G2 12 B4 27.8% 0.69 [0.30,1.87] —
karabay 2004 4 14 3 18 19.58% 1.43[0.39, 5.28] T
Subtotal (95% Cl) 148 148 100.0% 1.79 [0.79, 4.07] -
Total events 47 26

Heterogeneity: Tau®=0.45; Chi®=8.93, df= 3 (P =0.03}; F=66%
Test for overall effect £=1.39(F=0.16)

0oos 01 10 200
Favours DR Favours QR

2.5 Time to defervescence rifampicin groups. The meta-analysis on two studies (n =69, Figure
11) showed a significantly shorter fever duration in quinolone plus
rifampicin group, with a fixed-effect WMD of 1.2 days (95% CI 0.55
to 1.85, Analysis 2.5) (Agalar 1999; Karabay 2004).

Three studies reported the average time to defervescence. Akova
1993, which only reported the means, showed 5.1 and 6.3 days for
defervescence in doxycycline plus rifampicin and quinolone plus

Figure 11. Forest plot of comparison: 2 Doxycycline plus Rifampicin(DR) versus Quinolones plus Rifampicin(QR),
outcome: 2.5 Time to defervescence (days).

DR ar Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Fixed, 95% CI IV, Fixed, 95% CI
Agalar 1999 385 198 20 2Fe 1.02 20 44.4% 1.07[0.08, 2.09] —i—
Karahay 2004 44 11 14 31 13 15 4556% 1.30[043 217 -
Total (95% Cl) 34 35 100.0% 1.20[D.55, 1.85] &
Heterogeneity, Chif= 012, df=1 (P=0.73); F= 0% | I
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3. Doxycycline plus streptomycin versus quinolone plus of ofloxacin 800 mg daily plus rifampicin 15 mg/kg daily for six
rifampicin weeks.

Ersoy 2005 compared doxycycline plus streptomycin for 45 days 3 1 Total treatment failure

with a combination of ofloxacin 400 mg/day with rifampicin ) ) )
600mg/day for 45 days. Hashemi 2012 compared a six-week  The pgoled anal¥5|s of short-term fOIIQYV'UP In two studies (n =
treatment with doxycycline plus streptomycin with a combination 202, Figure 12) did not show any significant difference between
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two treatment regimens, with a fixed-effect Mantel-Hanszel RR of  differencein long term follow-ups between two regimens, with a RR
0.69 (95% CI: 0.33 to 1.44). Ersoy 2005 did not show a significant ~ 0f 0.73 (95% Cl 0.23 to 2.29, Analysis 3.1).

Figure 12. Forest plot of comparison: 3 Doxycycline plus Streptomycin(DS) versus Quinolones plus Rifampicin(QR),
outcome: 3.1 Total treatment failure.

DS aR Risk Ratio Risk Ratio
Study or Subgroup  Bvemts Total Bvents Total Weight M-H, Fixed, 95% CI M-H, Fixed, 95% CI
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3.1.2 Follow up duration more than 6 months
Ersoy 2005 4 32 741 100.0%  0.73(0.23,2.29] i
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3.2 Relapse treatment regimens (RR 0.59, 95% CI 0.15 to 1.37). Ersoy 2005 only
reported the relapse rate at long-term follow-up, with no significant

Hashemi 2012 reported the relapse rate for the short-term follow- difference (RR 0.7, 95% CI 0.20 to 2.98, Analysis 3.2: subgroup 2).

up (Figure 13), which was not significantly different in two

Figure 13. Forest plot of comparison: 3 Doxycycline plus Streptomycin(DS) versus Quinolones plus Rifampicin(QR),
outcome: 3.2 Relapse.

Ds QR Risk Ratio Risk Ratio
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Heterogeneity: Mot applicable
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3.3 Persistence of symptoms

The pooled analysis of the persistence of symptoms at the end of
treatment was not significant (Figure 14), with a fixed-effect Mantel-
Hanszel RR of 0.74 (95% Cl1 0.17 to 3.17, Analysis 3.3).
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Figure 14. Forest plot of comparison: 3 Doxycycline plus Streptomycin(DS) versus Quinolones plus Rifampicin(QR),

outcome: 3.3 Persistence of symptoms.

Ds QR Risk Ratio Risk Ratio
Study or Subgroup  BEvents Total BEvents Total Weight M-H, Fixed, 95% CIl M-H, Fixed, 95% CI
Ergoy 2005 1 32 1 41 1789% 1.28[0.08, 19.70] e
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Heterogeneity, Chif= 012, df =1 (F=073); F=0%
Testfor overall effect Z=028(F=0.78)

3.4 Adverse drug reactions

Serious drug reactions were reported in Ersoy 2005 (one event in
quinolone plus rifampicin group). The pooled analysis of minor
adverse reactions in two studies (n = 202) did not show any
significant difference in two treatment regimens, with a fixed-effect
Mantel-Hanszel RR of 1.15 (95% CI 0.65 to 2.01). The side effects
were mainly gastrointestinal upset.

3.5 Time to defervescence

Time to defervescence was not reported in any of the studies.

001 0 1 10
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4. Doxycycline plus rifampicin versus doxycycline plus quinolone

Two studies compared doxycycline plus rifampicin with a
combination of a quinolone (ciprofloxacin or ofloxacin) with
doxycyline (Kalo 1996; Sarmadian 2009). Both used ciprofloxacin
1g/day as the quinolone, in combination with rifampicin 600 mg/
day. The duration of treatment was six weeks in Kalo 1996, and
eight weeks in Sarmadian 2009.

4.1 Total treatment failure

Sarmadian 2009 reported the total treatment failure for short-term
follow-up, and did not show any significant difference (RR0.78,95%
Cl10.32to0 1.88, Analysis 4.1, Figure 15).

Figure 15. Forest plot of comparison: 4 Doxycycline plus Rifampicin(DR) versus Doxycycline plus Quinolone(DQ),

outcome: 4.1 Total treatment failure.
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Heterogeneity: Mot applicable

Test for overall effect: £=0.96 (F =0.58)

4.1.2 Follow up duration more than 6 months

Subtotal (95% CI) 0 0

Total events 1 1
Heterogeneity: Mot applicable
Test for overall effect: Mot applicable

4.2 Relapse

The pooled analysis of short-term follow-ups of risk of relapse
in two studies (Figure 16) did not show any significant difference

0.78[0.32,1.88]
0.78 [0.32, 1.88]

Not estimable

005 0.2 & 20
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between two regimens, with a fixed-effect Mantel-Hanszel RR of
1.5 (95% Cl 0.26 to 8.55, 104 participants, two trials, Analysis 4.2:
subgroup 1) for short-term follow-up.
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Figure 16. Forest plot of comparison: 4 Doxycycline plus Rifampicin(DR) versus Doxycycline plus Quinolone(DQ),

outcome: 4.2 Relapse.

DR DO

Weight

Risk Ratio
M-H, Fixed, 95% CI

Risk Ratio
M-H, Fixed, 95% CI

Study or Subgroup  BEvents Total BEvents Total
4.2.1 Follow up duration less than 6 months

Kalo 1996 1 12 1 12
Sarmadian 2009 2 40 1 40
Subtotal (95% CI) 52 h2
Total events 3 2

Heterogeneity, Chif= 015, df =1 (F=0.70); F=0%
Test for overall effect: £= 046 (F = 0.65)

4.2.2 Follow up duration more than 6 months
Subtotal (95% CI) 0 0
Total events 1 1
Heterogeneity: Mot applicable

Test for overall effect: Mot applicable

4.3 Persistence of symptoms

Sarmadian 2009 did not show any significant difference for the
symptom persistence at the end of treatment (RR 0.6, 95% CI 0.22
to 1.75, Analysis 4.3, Figure 17).
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Figure 17. Forest plot of comparison: 4 Doxycycline plus Rifampicin(DR) versus Doxycycline plus Quinolone(DQ),

outcome: 4.3 Persistence of symptoms.

DR DQ Risk Ratio Risk Ratio
Study or Subgroup  Bvents Total Bvents Total Weight M-H, Fixed, 95% CI M-H, Fixed, 95% CI
Sarmadian 2009 a 40 a 40 100.0% 063 [0.22,1.79]
Total (95% CI) 40 40 100.0% 0.63 [0.22, 1.75]
Total events a a

Heterogeneity: Mot applicable
Test for overall effect Z=090 (P =037}

4.4 Adverse drug reactions

None of the studies reported the occurrence of adverse reactions.

4.5-time to defervescence

Only Kalo 1996 reported the mean time to defervescence. The
average febrile duration was four or five days in doxycycline plus
rifampicin and quinolone plus doxycycline groups respectively. The
study did not report the standard deviation values.

5 Doxycycline plus streptomycin versus doxycycline plus
gentamycin

Two studies compared doxycycline plus streptomycin and
doxycycline plus gentamycin regimens. Hassanjani Roushan 2006
(n = 191) compared a doxycycline plus streptomycin (45 and
14 days) regimen with a doxycycline plus gentamicin (45 and
7 days) regimen. In another study, Hassanjani Roushan 2010 (n

0.01 01 1 10 100
Favours DR Favours DQ

= 154) compared a doxycycline plus streptomycin (45 and 14
days) regimen with a doxycycline plus gentamicin (56 and 5 days)
regimen.

Solera 2004 (n = 146) compared two durations of doxycycline
therapy (30 days versus 45 days) as a part of doxycycline plus
gentamycin regimen with each other.

5.1 Total treatment failure

The pooled analysis of total treatment failure of two studies (n =
345, Figure 18) for short term and long term follow-ups did not
show any significant difference between two regimens, with a fixed-
effect Mantel-Hanszel RR of 1.96 (95% Cl 0.85 to 4.49, Analysis 5.1:
subgroup 1) and 1.85 (95% Cl 0.84 to 4.08, Analysis 5.1: subgroup
2) respectively. The point estimate of total treatment failure was in
favour of doxycycline plus gentamycin regimen.
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Figure 18. Forest plot of comparison: 5 Doxycycline plus Streptomycin(DS) versus Doxycyline plus gentamycin(DG),
outcome: 5.1 Total treatment failure.
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5.2 Relapse Mantel-Hanszel RR of 1.83 (95% Cl 0.54 to 6.12, 345 participants,
two trials, Analysis 5.2: subgroup 1) and 1.67 (95% Cl 0.56 to 5.0,
345 participants, two trials, Analysis 5.2: subgroup 2) respectively,
in favour of doxycycline plus gentamycin regimen.

The pooled analysis of short-term and long-term follow-ups of
risk of relapse in two studies (Figure 19) did not show any
significant difference between two regimens, with a fixed-effect

Figure 19. Forest plot of comparison: 5 Doxycycline plus Streptomycin(DS) versus Doxycyline plus gentamycin(DG),
outcome: 5.2 Relapse.
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5.2.2 Follow up duration more than 6 months
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Heterogeneity: Chi*=0.67, df=1{P=0413 F=0%
Testfor overall effect: £= 0891 (P=0.36)
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Comparing two doxycycline plus gentamycin regimens, Solera2004 5.3 Persistence of symptoms
reported 15 cases of relapse in the group treated with doxycycline
for 30 days, versus 9 cases in the group treated for 45 days, at one
year follow-up.

The pooled estimate of the risk of symptom persistence at the end
of treatment in two studies (n =345, Figure 20) did not significantly
differ, with a fixed-effect Mantel-Hanszel RR of 2.09 (95% Cl 0.64 to
6.79, Analysis 5.3).
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Figure 20. Forest plot of comparison: 5 Doxycycline plus Streptomycin(DS) versus Doxycyline plus gentamycin(DG),
outcome: 5.3 Persistence of symptoms.
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5.4 Adverse drug reactions

Only minor adverse effects occurred in both studies, which did not
warrant change in treatment regimen. The pooled estimate of the
risk of minor adverse reactions (Figure 21) was 0.85 (95% Cl 0.60 to

Favours DS Favours DG

1.22,Analysis 5.4: subgroup 2). The most frequent adverse reactions
in both studies were photosensitivity and abdominal discomfort.
Hassanjani Roushan 2006 reported two cases of ototoxicity in
doxycycline plus streptomycin group.

Figure 21. Forest plot of comparison: 5 Doxycycline plus streptomycin(DS) versus doxycyline plus gentamycin (DG),

outcome: 5.4 Adverse drug reactions.

DS DG Risk Ratio Risk Ratio
Study or Subgroup Events Total Bvents Total Weight M-H, Fixed, 95% Cl M-H, Fixed, 95% CI
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5.4.3 All adverse reactions

Hassanjani Roushan 2006 23 94 27 97
Hassanjani Roushan 2010 18 7h 23 T4
Subtotal (95% CI) 169 176
Total events 41 50

Heterageneity: Chi®=0.03, df=1 (P = 0.86); F= 0%
Test for overall effect. Z=0.87 (P=0.38)

Comparing two doxycycline plus gentamycin regimens, Solera 2004
did not report any serious adverse reactions in neither groups.
They detected 29 minor adverse reactions in 30-day doxycycline
treatment and 28 in 45-day treatment (mainly photosensitivity and
epigastric pain).

6 Doxycycline plus rifampicin versus other regimens

Ranjbar 2007 (n = 220) reported the comparison between
doxycycline plus rifampicin (eight weeks) and doxycycline plus
rifampicin plus amikacin (amikacin 20 mg/day IM for seven days
added to the regimen). Lang 1990 (n = 10) compared doxycycline
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plus rifampicin regimen with two dosages of ciprofloxacin
monotherapy.

6.1-Total treatment failure

In Ranjbar 2007, at six-month follow-up, doxycycline plus
rifampicin regimen showed a higher risk of total treatment failure
compared to the amikacin added regimen, with a Mantel-Hanszel
RR of 1.48 (95% Cl 1.02 to 2.15).
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In Lang 1990, no failure was observed in doxycycline plus rifampicin
regimen. While five out of six patients in ciprofloxacin monotherapy
groups relapsed a few weeks after treatment.

6.2 Relapse

In Ranjbar 2007, at six-month follow-up, the relapse was seen in
nine patients in doxycycline plus rifampicin group and six patients
in the amikacin added group, with a Mantel-Hanszel RR of 1.5 (95%
Cl10.55 to 4.07).

Lang 1990 reported no relapse in doxycycline plus rifampicin
group in one year follow-up. But three patients in group 1gr bd
ciprofloxacin and two patients in 750 mg bd ciprofloxacin groups
showed the signs of relapse during one month after treatment,
resulting in the termination of the study.

6.3 Persistence of symptoms

In Ranjbar 2007, persistence of symptoms at the eighth week after
beginning of treatments was seen in 37 patients in doxycycline plus
rifampicin group and in 25 patients in amikacin added group, with
a Mantel-Hanszel RR of 1.48 (95% CI 0.96 to 2.28).

6.4 Adverse drug reactions

Ranjbar 2007 did not report any serious adverse reactions, but
they reported minor reactions in four cases of doxycycline plus
rifampicin, and six cases of amikacin added group. Two patients
in doxycycline plus rifampicin had mild gastric complaints, one
patient had vomiting, and one had genital candidiasis. In the
amikacin added group, four patients had mild gastric complaints
and two had phototoxicity.

Lang 1990 reported no serious adverse reactions in any groups.
They reported a transient increase in hepatocellular enzymes in all
treatment groups.

7 Tetracycline plus streptomycin versus other regimens

Acocella 1989 (n=146) reported the comparison between a regimen
consisting of tetracycline 2 g/day for 21 days, plus streptomycin
1g/day for the first two weeks with doxycycline plus rifampicin
(45 days) and doxycycline plus streptomycin (45 and 21 days).
The sample size in tetracycline plus streptomycin group was
considerably smaller than other two groups.

7.1 Total treatment failure

During the one-year follow-up, total treatment failure was seen
in 11 (41%) patients in the tetracycline plus streptomycin group,
which was higher than the doxycycline plus rifampicin and the
doxycycline plus streptomycin groups, with 3 (5%) and 2 (4%) cases
respectively.

7.2 Relapse

During the six-month follow-up, relapse was seen in six (22%)
patients in the tetracycline plus streptomycin group, which was
higher than the doxycycline plus rifampicin and doxycycline plus
streptomycin groups with 2 (4%) and 0 cases respectively. The
relapse rates at 1 year follow-up were 22%, 6%, and 0% in the three
groups respectively.

7.3 Persistence of symptoms

Persistence of symptoms at the end of treatment was seen
in 4, 0, and 1 patient in the tetracycline plus streptomycin,
doxycycline plus rifampicin, and doxycycline plus streptomycin
groups respectively.

7.4 Adverse drug reactions

Serious drug reactions leading in treatment regimen change were
seen in one patient in doxycycline plus streptomycin (vertigo
related to streptomycin), and one patient in tetracycline plus
streptomycin group (lupus-like rash on the face and erythema
related to tetracycline).

8 Doxycycline plus streptomycin versus other regimens

Lang 1992 (n = 18) compared doxycycline plus streptomycin
regimen (28 and 14 days) with a monotherapy with ceftriaxone
maximum 2 g daily for at least two weeks. The initial goal was
to include 66 patients but the study was discontinued early after
evaluation of the first 18, because six out of eight patients in the
ceftriaxone group showed treatment failure, and were switched to
the other group after one week. Out of two who responded initially
in ceftriaxone group, one developed relapse three weeks after
completion of therapy. In contrast, all 10 patients in the doxycycline
plus streptomycin group responded well to the therapy and did
not show any signs of relapse or therapeutic failure during the six
month follow-up. No adverse reaction was seen in either group.

9 Co-trimoxazole versus other regimens

Alavi 2007 (n = 102) compared doxycycline plus rifampicin regimen
with doxycycline plus co-trimoxazole. The follow-up period was
about three months in this study.

Montejo 1993a (n = 200) reported the comparison between
doxycycline plus rifampicin regimen administered for 28 days
with co-trimoxazole (six months) and doxycycline (six weeks)
monotherapy.

Buzon 1982 (n = 84) reported the comparison of a regimen
consisting of tetracycline plus rifampicin for four weeks with a six
month treatment with co-trimoxazole.

Hassanjani Roushan 2004 (n = 280) compared co-trimoxazole plus
doxycycline for eight weeks with co-trimoxazole plus rifampicin for
eight weeks.

Hassanjani Roushan 2005 (n = 79) compared two regimens of co-
trimoxazole plus rifampicin administered for six and eight weeks.

9.1 Total treatment failure

In Alavi 2007, the risk of total treatment failure was higher in
doxycycline plus rifampicin group compared to doxycycline plus
co-trimoxazole, with a Mantel-Hanszel RR of 2.8 (95% CI 0.95 to
8.24).

In Montejo 1993a, at one year follow-up, total treatment failure
was higher among doxycycline plus rifampicin (30 days) than
doxycycline alone (6 weeks) group, with a Mantel-Hanszel RR of 1.64
(95% CI 0.79 to 3.39). The risk of total treatment failure was also
higher in the doxycycline plus rifampicin (30 days) group than co-
trimoxazole alone (six months) group, with a M-H RR of 2.46 (95%
C11.02 to 5.94).
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In Buzon 1982, at six-month follow-up, total treatment failure was
seen in 17 (45%) patients in co-trimoxazole group and 8 (17%)
patients in tetracycline plus rifampicin group.

In Hassanjani Roushan 2004, at one year follow-up, total treatment
failure was seen in 22 cases of co-trimoxazole plus doxycycline, and
37 cases of co-trimoxazole plus rifampicin group, with a Mantel-
Hanszel RR of 0.59 (95% CI 0.39 to 0.9).

At one-year follow-up, Hassanjani Roushan 2005 reported six cases
of total treatment failure in the six-week group, and one in the eight-
week group, with a Mantel-Hanszel RR of 5.56 (95% CI 0.7 to 44.09).

9.2 Relapse

At the six month follow-up, Alavi 2007 reported six cases of
relapse in the doxycycline plus rifampicin group, and three in the
doxycycline plus co-trimoxazole group.

In Montejo 1993a, at one year follow-up, relapse was reported in
14 cases of doxycycline plus rifampicin (30 days) group, two cases
of co-trimoxazole alone (six months), and 10 cases of doxycycline
alone.

Buzon 1982 did not report the frequency of relapse in the study
groups.

At 12 month follow-up, Hassanjani Roushan 2004 reported 10 cases
of symptom persistence in co-trimoxazole plus doxycycline group,
and 14 cases in co-trimoxazole plus rifampicin group, with a Mantel-
Hanszel RR of 0.71 (95% Cl 0.34 to 1.5).

At one year follow-up, Hassanjani Roushan 2005 reported three
cases of relapse in the six week group, and only one case of relapse
in the eight week group.

9.3 Persistence of symptoms

Alavi 2007 reported five cases of symptom persistence in
doxycycline plus rifampicin group, and one in the doxycycline plus
co-trimoxazole group.

Montejo 1993a reported symptom persistence in one patient of
doxycycline plus rifampicin (30 days) group, four patients in co-
trimoxazole alone (six months), and no onein the doxycycline alone
group.

Buzon 1982 did not report the frequency of symptom persistence in
the study groups.

Hassanjani Roushan 2004 reported 12 cases of relapse in co-
trimoxazole plus doxycycline group, and 23 cases in co-trimoxazole
plus rifampicin group, with a Mantel-Hanszel RR 0f 0.52 (95% CI1 0.28
t0 0.96).

Hassanjani Roushan 2005 reported three cases of persistence of
symptoms in the six week group, and nobody in the eight week

group.
9.4 Adverse drug reactions

Alavi 2007 did not address the assessment of adverse reactions.

Montejo 1993a did not report the rate of adverse reactions in each
group separately.

In Buzon 1982, serious adverse reactions warranting the change in
regimen happened in eight cases in co-trimoxazole group and no
one in the tetracycline plus rifampicin group.

Hassanjani Roushan 2004 reported two cases of adverse reaction
in cotrimoxazole plus doxycycline group (erythema multiform in
one case, vomiting in one case), and seven cases in co-trimoxazole
plus rifampin group (three cases had skin rash and four experienced
vomiting).

Hassanjani Roushan 2005 did not address the assessment of
adverse reactions.

10 Ampicillin versus other regimens

McDevitt 1970 (n = 54) conducted a double-blind study to compare
ampicillin 1 g four times a day orally for 28 days with placebo.
They did not report the relapse and persistence of symptoms as
study outcomes. At one month follow-up, a total of six patients
in the ampicillin group and seven patients in the placebo group
subjectively felt better.

DISCUSSION

Summary of main results

The meta-analysis showed that, in adult patients suffering from
brucellosis, doxycycline plus rifampicin regimen administered
for six weeks results in slightly more treatment failure (relapse
and persistence of symptoms) than the regimen consisting of
doxycycline for six weeks and streptomycin for two or three weeks,
with a Number Needed to Treat (NNT) of 18, as well as a non-
significant more minor adverse reactions with a Number Needed
to Harm (NNH) of 13. These findings are based on pooling of the
findings from seven and five low quality, randomized controlled
trials respectively.

In addition, the meta-analysis of three small studies showed
that doxycycline plus rifampicin regimen for six weeks results
in a slightly more minor adverse reactions (NNH = 7) and fairly
longer fever duration (approximately one day) than the regimen
consisting of a quinolone (ofloxacin or ciprofloxacin) and rifampicin
administered for six weeks. Pooling of the results of three small
studies did not show any significant difference in terms of total
treatment failure between two regimens. The quality of evidence
was low.

Adding another antibiotic, eg amikacin (Ranjbar 2007), to the
doxycycline plus rifampicin regimen may have some beneficial
effects on the relapse and treatment failure rates. However, this
finding is only based on a single low quality randomized controlled
trial.

Current evidence is not enough to compare various dosages
and treatment durations in doxycycline plus rifampicin regimens.
Only one study (Montejo 1993a) showed that, the regimen lasted
for 30 days is significantly less effective than the doxycycline
monotherapy for six weeks.

The evidence is not also sufficient to compare the effectiveness
of quinolone plus rifampicin with doxycyline plus streptomycin.
Based on the current available evidence, it is not possible to
draw firm conclusions on the effectiveness of other antibiotic
combinations, including doxycycline plus quinolone, tetracycline
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plus streptomycin, co-trimoxazole plus rifampicin, and co-
trimoxazole plus doxycycline.

The meta-analysis of two studies on comparing doxycyline plus
gentamycin with doxycycline plus streptomycin showed a slight
non-significant superiority of doxycycline plus gentamycin in
terms of treatment failure (NNT = 23). However, doxycycline plus
gentamycin showed a modestly higher risk of minor adverse
reactions (NNH = 24).

Overall completeness and applicability of evidence

Allincluded studies were limited to adult patients with brucellosis,
and current findings are not applicable to children, pregnant
women, and patients with complications like spondylitis and
neurobrucellosis. The dosages and treatment durations were quite
homogenous among studies assessing the effect of doxycycline
plus rifampicin and doxycycline plus streptomycin. In terms of
outcomes, some studies did not perform any explicit assessment
of minor adverse reactions, so the findings regarding adverse
drug reactions should be interpreted with caution. We excluded
all studies which included only the patients with spondylitis,
or the studies in which separate information were not provided
for the patients without spondylitis. The reason is that, spinal
and neurological complications of brucellosis do not respond
well to conventional treatment regimens, and generally require
longer treatment durations, which is an important source of
heterogeneity.

Quality of the evidence

All studies were randomized controlled trials. However, more
than half of studies did not describe the methods of allocation
and concealment sufficiently. In addition, only three studies were
blinded, and patients and care providers were not aware of group
allocation. The definition of relapse and treatment failure in most
of studies was based on objective bacteriological or serological
measures, which were not very sensitive to masking of group
allocation.

Some studies did not explicitly describe missing patients at each
follow-up session. Since the effect of treatment is assessed by
the frequency of relapse and persistence of symptoms, detailed
reporting of missing data is of special importance. Lack of sufficient
reporting of missing data in some studies affects the overall quality
of evidence.

Potential biases in the review process

Our search strategy was comprehensive, and was not limited
to language and publication status. We covered the major
international and local bibliographic databases, specialty journals,
grey literature, and conferences in the field. We used a clear
inclusion criteria and thorough quality assessment methodology
to appraise the studies. Some information were missing in a few
studies which were mainly published in the form of abstracts. This
was reflected in the risk of bias tables. Two independent reviewers
screened and appraised the studies, and extracted data, using pre-
designed assessment and data extraction forms. However, since
brucellosis is the disease of the developing world, publication bias
seems likely.

Agreements and disagreements with other studies or
reviews

We showed that, doxycycline plus streptomycin regimen is
superior to doxycycline plus rifampicin and other alternatives.
This finding is consistent with the recommendations of loannina
expert panel (Ariza 2007). WHO guidelines on treatment of
human brucellosis recommended both regimens, doxycycline plus
rifampicin and doxycycline plus streptomycin, as equally effective
in uncomplicated brucellosis (WHO 2006). This recommendation
is based on expert opinions and contradicts with the findings of
current systematic review. Doxycycline plus streptomycin results
in a significantly lower rate of relapse, symptom persistence,
and adverse drug reactions in comparison to doxycycline plus
rifampicin regimen. Skalsky 2008 and Solis Garcia del Pozo
2012 in a systematic review on treatment of human brucellosis
similarly showed the superiority of doxycycline plus streptomycin
regimen. Despite superiority in effectiveness, it has been shown
that, practitioners prefer the doxycycline plus rifampicin regimen
over doxycycline plus streptomycin because of the ease of
administration and lower costs (Pappas 2007). Shorter treatment
durations for streptomycin administration may improve the
adherence. We found that the administration of streptomycin
for two or three weeks yielded fairly similar results, which was
consistent with the findings of Solis Garcia del Pozo 2012. On the
other hand, the non-significant superiority of five or seven days
of gentamycin administration as an alternative to streptomycin
is worth more attention.These findings should be investigated in
future studies, in order to find a regimen which is both effective and
is tolerated well.

We did not find any significant difference in total treatment failure
between doxycycline plus rifampicin and quinolone plus rifampicin
treatments, and showed non-significant favourable results for
quinolone plus rifampicin in terms of side effects, and a significant
shorter time to defervescence. Based on these findings, there is not
sufficient evidence for inferiority of quinolone-containing regimens
compared to other drug treatments. loannina expert panel did
not support wide use of quinolone-containing regimens, due to
the lack of convincing evidence of efficacy, higher cost, and the
risk of resistance to quinolones in the community (Ariza 2007).
Skalsky 2008 pooled all the studies with the regimens containing
quinolones and compared them with non-quinolone regimens.
They showed a significant difference in favour of non-quinolone
regimens in terms of total treatment failure. Based on this
comparison they did not recommend quinolones as a treatment
option for treating human brucellosis. However, quinolone and
non-quinolone groups were obviously heterogeneous regarding
treatment duration and other administered drugs. While Solis
Garcia del Pozo 2012 did not show any difference between
doxycycline plus rifampicin and quinolone plus rifampicin
treatments.

AUTHORS' CONCLUSIONS

Implications for practice

Where applicable, doxycycline (six weeks) plus streptomycin (two
or three weeks) regimen is more effective and more tolerable
regimen than doxycycline plus rifampicin (six weeks). Since daily IM
injection is required, access to care and cost are important factors
in deciding between two choices.
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It seems that the doxycycline plus rifampicin regimen should be
administered long enough to be effective, and one month is not an
adequate treatment duration.

Based on low quality evidence, quinolone plus rifampicin (six
weeks) regimen did not have any difference with doxycycline plus
rifampicin, in terms of overall effectiveness, and was slightly better
tolerated.

Monotherapy is not recommended in treatment of brucellosis.

Implications for research

Most of the trials in the field of brucellosis have several weaknesses
in terms of design and reporting. The details of random allocation
and concealment were not reported in many studies. In addition,
since the outcomes of interest ie symptom persistence, relapse,
and adverse drug effects, does not occur frequently, even a
small number of missing values may affect the dependability of
findings. We suggest conducting large, well-designed, randomized
controlled trials with more precise definitions of the disease,
study population, treatment regimens, outcomes, and long
enough follow-ups,especially on the effectiveness of shorter
durations of streptomycin treatment (eg two weeks), short-term
administration of gentamycin as an alternative to streptomycin,
and newer generations of quinolone containing regimens. More
detailed reporting of the reasons for patient drop-outs is also
recommended.

We recommend a cost-effectiveness analysis to formally compare
doxycycline plus rifampicin and doxycycline plus streptomycin
regimens, since the latter is more effective and also more costly.

Given that a noticeable percentage of relapse happened later than
six months after beginning of treatment, we suggest brucellosis
trials to follow patients for at least one year. Six month follow-up
is insufficient in assessing the overall effectiveness of treatment
regimens.

We also recommend high quality randomized controlled trials
on the treatment of childhood and complicated brucellosis
(e.g. spondylitis), since there is no convincing evidence on
the effectiveness of pharmaceutical treatments on these sub-
populations.
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Acocella 1989 (continued)

Duration: 3 years, from May 1981 to July 1984

Participants

Number: 146 adults enrolled

Inclusion criteria: positive blood culture for Brucella or (i) clinical picture compatible with acute brucel-
losis and (ii) Standard Tube agglutination Test above 125 IU, or complement fixation positive at a dilu-
tion of 1/8 or more.

Exclusion criteria: severe concomitant diseases, requiring treatment with corticosteroids, barbiturates
or other antibiotics, pregnancy, younger than 10, or older than 70 years, allergic to any of the four an-
tibiotics to be used.

Interventions

A:rifampicin 900 mg per day in a single administration for 45 days, plus doxycycline 200 mg per day in a
single administration for 45 days

B:doxycycline 200 mg per day in a single administration for 45 days, plus streptomycin sulphate 1 g per
day by IM route for 21 days

C:tetracycline 2 g per day (0-5 g four times daily) for 21 days by oral route, plus streptomycin sulphate 1
g per day by IM route for 14 days

Outcomes 1-relapse
2-therapeutic failure due to persistent symptoms
3-theraputic failure due to medication side effects
Notes Location: Six centres: three in France, one in Greece and two in Spain
Setting: hospitalised and ambulatory patients
Source of funding: a grant from Merrell-Dow-Lepetit drug company
Risk of bias
Bias Authors' judgement  Support for judgement
Random sequence genera-  Low risk The allocation of patients to the regimen was carried out through the use of
tion (selection bias) randomization tables.
Allocation concealment Unclear risk Not described
(selection bias)
Blinding (performance High risk Open study design
bias and detection bias)
All outcomes
Incomplete outcome data  High risk 63, 53, and 27 patients were randomized to the regimens A, B, and C respec-
(attrition bias) tively. The reasons for the missingness of 8 patients, who completed the treat-
All outcomes ment, but did not appear in follow-up assessment was not described. The pro-
portion of missing outcomes compared with observed event was consider-
able.
Selective reporting (re- Low risk Important outcomes are reported.
porting bias)
Other bias High risk Considerable baseline imbalance in study groups.
Financially supported by a drug company.
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Agalar 1999
Methods Randomized controlled trial

Duration: October 1995 and January 1998

Participants

Number: 40 patients enrolled

Inclusion criteria:Patients suspected to have Brucella infection based on clinical and laboratory find-
ings and positive culture.

Exclusion criteria: age under 15 years, history of seizures, recent antibiotic use, allergy to the study an-
tibiotics, and pregnancy. Patients with negative culture were excluded.

Interventions

1-doxycycline 100 mg b.i.d. and rifampicin 600 mg once daily P.O. for 45 days

2-ciprofloxacin 500 mg b.i.d. and rifampicin 600 mg once daily P.O. for 30 days

Outcomes 1-clinical relapse
2-bacteriological relapse
3-advers drug reactions
4-time to defervescence
Notes Location: Social Security Institution Educational Hospital in Ankara, Turkey
Setting: hospitalised patients
Source of funding: not mentioned
Risk of bias
Bias Authors' judgement  Support for judgement
Random sequence genera-  Low risk Randomization was carried out using a randomization table.
tion (selection bias)
Allocation concealment Unclear risk Not described
(selection bias)
Blinding (performance High risk Open study
bias and detection bias)
All outcomes
Incomplete outcome data  Low risk 20 were randomized to doxycycline plus rifampicin, 20 to ciprofloxacin plus ri-
(attrition bias) fampicin.
All outcomes
No missing outcome data was reported.
Selective reporting (re- Low risk Important outcomes are reported.
porting bias)
Other bias Low risk
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Akova 1993

Methods

Randomized controlled trial

Duration: March 1989 and March 1992

Participants

Number: 61 patients enrolled
[3in DR group and 3 in OR group were excluded from this review due to spondylitis]

Inclusion criteria:a standard tube agglutination titer of 1/160 or more for anti-Brucella antibodies in the
presence of compatible clinical findings (fever, night sweats, arthralgia, hepatomegaly, splenomegaly,
and lymphadenopathy) or isolation of a Brucella sp. from blood or bone marrow cultures.

Exclusion criteria: endocarditis or neurobrucellosis. Individuals who received antimicrobial therapy pri-
or to the study, pregnant women, and patients allergic to any of the drugs employed in the regimens

Interventions

1- 200 mg of doxycycline plus 600 mg of rifampicin per day for a total of 6 weeks. All medications were
administered once daily.

2- 400 mg of ofloxacin plus 600 mg of rifampicin per day for a total of 6 weeks. All medications were ad-
ministered once daily.

Outcomes 1-relapse
2-therapeutic failure
3-advers drug reactions
4-time to defervescence
Notes Location: Hacettepe University hospital, Turkey
Setting: hospitalised patients
Source of funding: not mentioned
Risk of bias
Bias Authors' judgement Support for judgement
Random sequence genera-  Unclear risk Not described
tion (selection bias)
Allocation concealment High risk The patients were then randomized in a non blinded fashion.
(selection bias)
Blinding (performance High risk Open study
bias and detection bias)
All outcomes
Incomplete outcome data  High risk 30 randomized to doxycycline plus rifampicin, 31 to ofloxacin plus rifampicin.
(attrition bias) No information was provided about the numbers at follow-up.
All outcomes
Not all patients followed for one year. Mean follow up (SD) in DR and DS groups
were 14.2(5.6) and 15.1(5.9) months respectively. The reasons were not de-
scribed. The proportion of missing outcomes compared with observed event
was considerable.
Selective reporting (re- Low risk Important outcomes are reported
porting bias)
Antibiotics for treating human brucellosis (Review) 33

Copyright © 2019 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.



= 3 Cochrane
st g Library

Trusted evidence.
Informed decisions.
Better health.

Cochrane Database of Systematic Reviews

Akova 1993 (Continued)

Other bias Low risk
Alavi 2007
Methods Randomized controlled trial

Duration: April 2004 to January 2006

Participants

Number: 105 patients enrolled

Inclusion criteria: the finding of >1/80 standard tube agglutination titer (STAT) of antibodies to Brucella
(Wright) with a 2 mercaptoethanol (2 ME) >1/40, in association with compatible clinical findings such as
back pain, sweating and fever

Exclusion criteria: age less than 15 years, pregnancy, spondylitis, endocarditis, meningoencephalitis,
previous history of brucellosis, and antimicrobial therapy for more than seven days before enrolment

Interventions

1- doxycycline (100mg twice a day), and rifampicin (300mg every 8 hour) for 8 weeks

2- doxycycline (100mg twice a day), and co-trimoxazole (2 adult tablets, 960mg twice a day) for 8 weeks

Outcomes 1-relapse
2-therapeutic failure
3-laboratory improvement
Notes Location: The private clinic and infectious disease ward of Razi hospital affiliated to Joundishapour
University, Ahwaz, Iran
Setting: hospitalised and ambulatory patients
Source of funding: supported by Joundishapoor Infectious and Tropical Diseases Research Center
Risk of bias
Bias Authors' judgement  Support for judgement
Random sequence genera-  Unclear risk Not described
tion (selection bias)
Allocation concealment Unclear risk Not described
(selection bias)
Blinding (performance High risk Open study
bias and detection bias)
All outcomes
Incomplete outcome data  High risk 52 patients were randomized to doxycycline plus rifampicin, and 53 to doxy-
(attrition bias) cycline plus co-trimoxazole. At 3 month follow-up, 51 were remained in each
All outcomes group.The proportion of missing outcomes compared with observed event was
considerable.
Selective reporting (re- Low risk Important outcomes are reported
porting bias)
Other bias Low risk
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Ariza 1992

Methods Randomized controlled trial
Duration: 1986-89

Participants Number: 111 patients enrolled
[3in DR group and 4 in DS group were excluded from this study due to spondylitis]
Inclusion criteria: a standard tube agglutination titer of 1/160 or more for anti-Brucella antibodies in
the presence of compatible clinical findings (fever, sweat, arthralgias, hepatomegaly, splenomegaly,
and lymphadenopathy) or isolation of a Brucella sp. from blood cultures.
Exclusion criteria: Endocarditis, neurobrucellosis

Interventions 1- Doxycycline 100 mg twice a day orally for 45 days plus Rifampicin 15mg/kg body weight per day in a
single morning dose for 45 days plus 14ml of saline solution IM as placebo for 15 days
2- Doxycycline 100 mg twice a day orally for 45 days plus Streptomycin 1g/d IM for 15 days (750 mg/d
for patients more than 60 yrs) plus oral placebo in a single morning dose for 45 days

Outcomes 1-relapse
2-therapeutic failure
3-advers drug reactions
4-time to defervescence

Notes Location: Bellvitge hospital, Barcelona, Spain
Setting: hospitalised patients
Source of funding: Rifampicin was supplied by Merrill Dow S.A., Barcelona Spain

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-  Low risk Using the table of random numbers

tion (selection bias)

Allocation concealment Low risk All drugs were coded numerically. The code list was kept in the pharmacy and
(selection bias) was open only after the study completed

Blinding (performance Low risk Blinding of patients and care providers

bias and detection bias)

All outcomes

Incomplete outcome data  High risk 53 were randomized to doxycycline plus rifampicin, 58 to doxycycline plus
(attrition bias) streptomycin. Sixteen patients (9 in DR, 7 in DS) were withdrawn. Nine did not
All outcomes adhere to the treatment, 7 lost to follow up. The proportion of missing out-

comes compared with observed event was considerable.

Selective reporting (re- Low risk Important outcomes are reported
porting bias)

Other bias Low risk
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Buzon 1982

Methods Randomized controlled trial
Duration: not described

Participants Number: 84 patients
Inclusion criteria: Patients with acute brucellosis diagnosed through isolation ofBrucella and/or sero-
conversion with a compatible clinical setting.
Exclusion criteria: not described

Interventions 1-tetracycline 500mg PO ,QID, plus rifampicin 1.2 g PO daily during the first week and 600 mg PO daily
for the following three weeks for a 4 weeks period
2- TXP/SMZ 480/2400 for 10 days, 320/1600 for 20 days and 160/400 until the end of treatment during 6
months.

Outcomes 1-therapeutic failure
2-side effects

Notes Location: not described
Setting: not described
Source of funding: not mentioned

Risk of bias

Bias Authors' judgement  Support for judgement

Random sequence genera-  Unclear risk Not described.

tion (selection bias)

Allocation concealment Unclear risk Not described
(selection bias)

Blinding (performance Unclear risk Not described
bias and detection bias)
All outcomes

Incomplete outcome data  Unclear risk The random allocation was carried out on the 92 courses of treatment, rather
(attrition bias) than 84 patients. No information about the completeness of follow-up.
All outcomes

Selective reporting (re- Unclear risk Not mentioned
porting bias)

Other bias Unclear risk Insufficient information

Colmenero 1989

Methods Randomized controlled trial

Duration: 1985-1986
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Colmenero 1989 (continued)

Participants Number: 111 patients analysed

Inclusion criteria: 1-isolation of Brucella from blood or any other body fluid and/or 2-clinical picture
compatible with the disease together with (i) Wright's seroagglutination at titers equal to or higher
than 1/160; or (ii) indirect immunofluorescence with titers equal to or higher than 1/100 of the IgS or
IgG conjugates and equal to or higher than 1/50 for IgM or IgA conjugates; or (iii) seroconversion of four
or more times the initial titers in two separate serum samples taken within a minimum interval of 3
weeks between them.

Exclusion criteria: Patients with neuromeningeal complications or those treated within the preceding
96 h with either tetracycline, streptomycin, rifampicin or co-trimoxazole

Interventions 1-100mg Doxycycline/12h orally for 30 days plus single IM dose of 1g streptomycin sulphate for the first
21 days. In patients with osteoarticular or visceral complications treatment with doxycycline extended
to 60 days

2-Single morning dose of 15mg/kg rifampicin for 45 days plus 100mg/12 doxycycline for 45 days. In pa-
tients with osteoarticular or visceral complications treatment with doxycycline extended to 60 days

Outcomes 1-relapse
2-therapeutic failure
3-advers drug reactions

4-time to defervescence

Notes Location: Hospital regional "Carlos Haya", Malaga, Spain
Setting: hospitalised patients

Source of funding: not mentioned

Risk of bias
Bias Authors' judgement  Support for judgement
Random sequence genera-  Unclear risk Not described

tion (selection bias)

Allocation concealment Unclear risk Not described
(selection bias)

Blinding (performance High risk Open study
bias and detection bias)
All outcomes

Incomplete outcome data  Unclear risk Only analysed patients were reported
(attrition bias)
All outcomes

Selective reporting (re- Low risk Important outcomes are reported
porting bias)

Other bias Low risk
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Colmenero 1994

Methods

Randomized controlled trial

Duration: not mentioned

Participants

Number: 19 patients enrolled
[one patient in each group was excluded from this review due to spondylitis]

Inclusion criteria: A diagnosis of brucellosis was made by the isolation of the organism or the presence
of compatible clinical features together with the demonstration of specific antibodies at significant
titers. Significant titers were considered to be.1/160 for seroagglutination and .1/320 by the anti-Brucel-
la Coombs test.

Exclusion criteria: abnormal hepatic and renal functions, and receiving any drugs or taking any alcohol
during the treatment period.

Interventions

1-Doxycycline at 100 mg orally every 12 h for 6 weeks plus streptomycin (sulphate) at 1 g intramuscu-
larly daily for the first 3 weeks.

2-Doxycycline at 100 mg orally every 12 h for 6 weeks plus rifampicin: 600 mg/day orally for those

who weighed between 50 and 60 kg, 900 mg/day for those who weighed between 61 and 80 kg, and
1,200 mg/day for those who weighed more than 80kg. The single doses were given in the morning for 6
weeks.

Outcomes 1-relapse
2-therapeutic failure

Notes Location: Unit of Infectious Diseases of Malaga Regional Hospital, Spain
Setting: not described
Source of funding: The study was supported in part by grants CYTIT-SAF92-0333, FISS 89/0305, and FISS
93/0632. This work has been carried out within the European Collaborative Group of the Center for Co-
operation in the Field of Scientific and Technical Research of the European Communities, project Bl-
phase Il. The doxycycline and rifampicin standards were provided by Pfizer Corporation (Brussels, Bel-
gium) and Marion Merrell Dow (Madrid, Spain).

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-  Unclear risk Not described

tion (selection bias)

Allocation concealment Unclear risk Not described

(selection bias)

Blinding (performance High risk Open study

bias and detection bias)

All outcomes

Incomplete outcome data  Low risk 9 patients were randomized to DR group, and 10 to DS group. No missing out-

(attrition bias) come data

All outcomes

Selective reporting (re- High risk Assessment of side effects and time to defervescence are not reported

porting bias)

Other bias Low risk
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Ersoy 2005

Methods

Randomized controlled trial

Duration: May 1997 and December 2002

Participants

Number: 128 patients enrolled

Inclusion criteria: Patients older than 16 years diagnosed as uncomplicated brucellosis. The diagnostic
criteria were: (i) isolation of Brucella spp. from blood or other fluids, or (ii) the finding of = 1/160 titre or
four-fold rise over 2-3 weeks in titre of antibodies to Brucella by a standard-tube agglutination test, in
association with characteristic clinical findings, and history of consuming unpasteurized or raw milk.

Exclusion criteria: pregnancy or nursing, known or suspected hypersensitivity or any contraindication
to rifampicin, tetracyclines or amino glycosides, severe concomitant disease and effective antimicro-
bial therapy within 10 days before starting the study. Patients with central nervous system involve-
ment, spondylitis, endocarditis or children under16 years of age were also excluded from the study.

Interventions

1-ofloxacin 400 mg/day plus rifampicin 600 mg/day for 6 weeks
2-doxycycline 200 mg/day plus rifampicin 600 mg/day for 6 weeks

3-doxycycline 100 mg/day for 6 weeks plus streptomycin 1 g, intramuscularly for 3 weeks

Outcomes 1-relapse

2-therapeutic failure

3-adverse drug reactions
Notes Location: Turkey

Setting: hospitalised and ambulatory patients

Source of funding: not mentioned
Risk of bias
Bias Authors' judgement  Support for judgement
Random sequence genera-  Unclear risk Not described
tion (selection bias)
Allocation concealment Unclear risk Not described
(selection bias)
Blinding (performance High risk Open study
bias and detection bias)
All outcomes
Incomplete outcome data  High risk 128 patients were enrolled. Ten patients did not appear in follow ups. The rea-
(attrition bias) sons were not described. The data of 41 patients in OR, 45in DR, and 32 in DS
All outcomes was analysed.

The proportion of missing outcomes compared with observed event was con-
siderable.
Selective reporting (re- Low risk Important outcomes are reported
porting bias)
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Ersoy 2005 (Continued)
Other bias

Unclear risk The number of patients in DS group were considerably smaller than two oth-

ers, implying the larger proportion of non-responders

Hashemi 2012

Methods

Randomized controlled trial

Duration: April 2008 to March 2010

Participants

Number: 219 patients enrolled

Inclusion criteria: Brucellosis was diagnosed based on clinical presentation compatible with brucellosis
in the presence of significant titers of specific antibodies (standard tube agglutination 1/160, Coombs
test 1/160, 2-mercaptoetanol (2-ME) 1-80, or Brucella IgG-ELISA >12) and/or a positive blood culture.

Exclusion criteria: age under 17 years, endocarditis, neurobrucellosis, spondylitis, renal failure, hepatic
failure, or a history of treatment for brucellosis in the last 6 months.

Interventions

1-doxycycline 200 mg daily for 6 weeks plus streptomycin 1000 mg daily for the first 3 weeks
2-doxycycline 200 mg daily plus rifampin 15 mg/kg daily for 6 weeks

3-ofloxacin 800 mg daily plus rifampin 15 mg/kg daily for 6 weeks.

Outcomes

1-Clinical response: clinical improvement of primary signs (objective) and symptoms (subjective) of
disease at the end of treatment

2-Therapeutic failure: persistence of symptoms and signs at the end of 6 weeks of therapy

3-Relapse: reappearance of symptoms and signs accompanied by a 2-ME titer 1/80 during
the follow-up period.

4-Adverse drug reactions

Notes

Location: Sina referral hospital, Hamedan province, Iran
Setting: outpatient and in-patient

Source of funding: supported in part by the Vice-Chancellor of Research and Technology, Hamedan
University of Medical Sciences, Hamedan, Iran

Risk of bias

Bias

Authors' judgement  Support for judgement

Random sequence genera-  Low risk Random numbers table
tion (selection bias)
Allocation concealment High risk Open randomization
(selection bias)
Blinding (performance High risk Open study
bias and detection bias)
All outcomes
Incomplete outcome data  High risk 219 patients were enrolled, out of whom 28 were excluded, since they did not
(attrition bias) attend the first follow-up.Outcome for therapeutic failure was available for
All outcomes 65 patients in doxycycline-streptomycin group, 62 in doxycycline-rifampicin
group, and 64 in ofloxacin plus rifampicin group.
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Hashemi 2012 (continued)

Outcome for relapse at 6 months was available for 65 patients in doxycycline
plus streptomycin group, 59 in doxycycline plus rifampicin group, and 64 in
ofloxacin plus rifampicin group.

Selective reporting (re- Low risk
porting bias)
Other bias Low risk

Hassanjani Roushan 2004

Methods

Randomized controlled trial

Duration: April 1999 to January 2002

Participants

Number: 280 patients enrolled

Inclusion criteria: the finding of >=1/320 standard tube agglutination titer (STAT) of antibodies to Bru-
cella with a 2 mercaptoethanol (2 ME) >=1/160, in association with compatible clinical findings. For all
of these cases, confirmatory tests were also performed using Elisa with significant titers of IgM and 1gG
specific Brucella antibodies.

Exclusion criteria: age less than 10 years, pregnancy, spondylitis, endocarditis, meningoencephalitis,
previous history of brucellosis, and antimicrobial therapy for more than 7 days before enrolment

Interventions

1-Co-trimoxazole 8 mg/kg/day of the trimethoprim component divided into 3 doses plus doxycycline
100mg twice daily for eight weeks

2-Co-trimoxazole 8 mg/kg/day of the trimethoprim component divided into 3 doses plus rifampicin 15
mg/kg once a day for eight weeks

Outcomes 1-relapse
2-therapeutic failure
3-adverse drug reactions
Notes Location: Cities of Babol and Amol and surrounding villages in Northern Iran
Setting: not mentioned
Source of funding: the research centre of Babol Medical University.
Risk of bias
Bias Authors' judgement  Support for judgement

Random sequence genera-  Low risk Shuffling envelopes
tion (selection bias)

Allocation concealment Low risk Sealed envelopes
(selection bias)

Blinding (performance High risk

bias and detection bias)
All outcomes

Antibiotics for treating human brucellosis (Review)
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Hassanjani Roushan 2004 (Continued)

Incomplete outcome data  Low risk
(attrition bias)
All outcomes

140 patients were randomized to each group. Cases that refused to follow-up
were considered as treatment failure (3 patients in each group)

Selective reporting (re- Low risk
porting bias)

Other bias Low risk

Hassanjani Roushan 2005

Methods Randomized controlled trial

Duration: March 1998 to July 2003

Participants Number: 79 patients enrolled

Inclusion criteria: not described

Exclusion criteria: not described

Interventions 1-cotrimoxasole plus rifampicin for six weeks

2-cotrimoxasole plus rifampicin for eight weeks

Outcomes 1-relapse

2-treatment failure

Notes Location: Babol province, Iran

Setting: not described

Source of funding: not mentioned

Risk of bias
Bias Authors' judgement Support for judgement
Random sequence genera-  Unclear risk Not described.

tion (selection bias)

Allocation concealment Unclear risk
(selection bias)

Not described.

Blinding (performance High risk
bias and detection bias)
All outcomes

Patients were not blinded. Other details were not provided.

Incomplete outcome data  Low risk
(attrition bias)
All outcomes

41 and 38 patients were randomized to six and eight weeks of treatment. It
is stated that "all patients were followed-up for one year after completion of
therapy."

Selective reporting (re- High risk
porting bias)

Other bias Unclear risk

Insufficient information
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Hassanjani Roushan 2006

Methods

Randomized controlled trial

Duration: October 2003 through June 2005

Participants

Number: 200 patients enrolled

Inclusion criteria: a Standard Tube Agglutination Test (STAT) titer >=1:320 and 2-Mercaptoethanol (2ME)
titer >=1:80 in people who had clinical findings compatible with the diagnosis.

Exclusion criteria: age of <10 years, spondylitis, neurobrucellosis, pregnancy, and the history of >1
week of antibiotic treatment before enrolment.

Interventions

1-doxycycline 100 mg orally twice daily for 45 days, plus streptomycin 1g intramuscularly daily for 14
days

2-doxycycline 100 mg orally twice daily for 45 days, plus gentamicin 5 mg/kg/day intramuscularly for 7
days

Outcomes 1-relapse
2-therapeutic failure
3-adverse drug reactions
Notes Location: Babol, Northern Iran
Setting: hospitalised patients
Source of funding: Razi Medical Research Center of Babol and the Iranian Society for Support of Pa-
tients with Infectious Diseases.
Risk of bias
Bias Authors' judgement Support for judgement
Random sequence genera-  Low risk Shuffling envelopes
tion (selection bias)
Allocation concealment Low risk Sealed envelopes
(selection bias)
Blinding (performance High risk
bias and detection bias)
All outcomes
Incomplete outcome data  High risk 100 patients were randomized to each group. Three refused follow-up in DG,
(attrition bias) and 5 refused follow-up in DS. One patient in DS died in a car accident. The
All outcomes analysis was carried out on 97 and 94 patients in DG and DS groups. The pro-
portion of missing outcomes compared with observed event was consider-
able.
Selective reporting (re- Low risk
porting bias)
Other bias Low risk
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Hassanjani Roushan 2010

Methods

Randomized controlled trial

Duration: April 2005 to September 2008

Participants

Number: 164 patients enrolled
[2 patientsin DS and 1 in DG groups excluded due to spondylitis]

Inclusion criteria: Patients > 10 yrs. The diagnosis of brucellosis was made by using standard tube ag-
glutination (STA) titre >= 1:320 and 2-mercaptoethanol (2ME) titre >= 1:160, together with compatible
clinical findings (fever, sweating, arthralgias, peripheral arthritis, sacroiliitis, and epididymo-orchitis).

Exclusion criteria: age of <10 years, spondylitis, endocarditis, neurobrucellosis, pregnancy, and the his-
tory of >2 days of antibiotic treatment before enrolment.

Interventions

1-doxycycline 100 mg orally twice daily for 45 days, plus streptomycin 1g intramuscularly daily for 14
days

2-doxycycline 100 mg orally twice daily for 8 weeks, plus gentamicin 5 mg/kg/day intramuscularly for 5
days

Outcomes 1-relapse
2-therapeutic failure
3-adverse drug reactions
Notes Location: Babol, Northern Iran
Setting: inpatient and outpatient
Source of funding: the Infectious Diseases Research Center and Tropical Diseases of Babol Medical Uni-
versity.
Risk of bias
Bias Authors' judgement  Support for judgement

Random sequence genera-  Low risk Shuffling envelopes

tion (selection bias)

Allocation concealment Low risk "For each patient, a record was drawn and the therapy regimen, which was

(selection bias) noted on it, was administered. We could not predict the therapy regimen for
any patient."

Blinding (performance High risk

bias and detection bias)

All outcomes

Incomplete outcome data  High risk 82 patients were randomized to each group. Three were excluded due to the

(attrition bias) diagnosis of spondylitis. Five patients in DS and 2 in DG lost to follow-ups. The

All outcomes proportion of missing outcomes compared with observed events was consid-
erable.

Selective reporting (re- Low risk

porting bias)

Other bias Low risk
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Kalo 1996

Methods

Randomized controlled trial

Duration: January 1992 to December 1994

Participants

Number: 24 patients enrolled

Inclusion criteria: positive serology and/or isolation of a Brucella sp. from blood in the presence of
compatible epidemiological and clinical findings. The serological criteria were the following : Wright
seroagglutination assay titers equal to or higher than 1/160 and/or indirect immunofluorescence assay
titers higher than 1/100.

Exclusion criteria: Individuals who received antimicrobial therapy prior to the study, patients allergic to
the drugs employed, children, under 15 years of age, pregnant women, patients with complicated bru-
cellosis, such as central nervous system involvement, endocarditis or spondylitis.

Interventions

1-ciprofloxacin (1 g/d, P.O) plus doxycycline (200 mg/d) for 6 weeks

2-rifampicin (900 mg/d P.O) plus doxycycline (200 mg/d) for 6 weeks

Outcomes 1-relapse
2-time to defervescence
Notes Location: University Hospital Centre of Tirana, Albania
Setting: not described
Source of funding: not mentioned
Risk of bias
Bias Authors' judgement  Support for judgement
Random sequence genera-  Unclear risk Not described. There is a quote in the study in which "the first 12 patients"
tion (selection bias) were assigned to the first regimen, and "the second twelve" to the other.
Allocation concealment Unclear risk Not described
(selection bias)
Blinding (performance High risk Open study
bias and detection bias)
All outcomes
Incomplete outcome data  Unclear risk Twelve patients were randomized to each group. No details of follow-up were
(attrition bias) provided.
All outcomes
Selective reporting (re- Low risk
porting bias)
Other bias Unclear risk No baseline comparison
Karabay 2004
Methods Randomized controlled trial
Antibiotics for treating human brucellosis (Review) 45

Copyright © 2019 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.



: Cochrane Trusted evidence.
= L- b Informed decisions.
1 iprary Better health. Cochrane Database of Systematic Reviews

Karabay 2004 (Continued)

Duration: December 1999 and December 2001

Participants Number: 34 patients enrolled

Inclusion criteria: the presence of signs and symptoms compatible with brucellosis including a positive
agglutination titre (=1/160) and/or a positive culture.

Exclusion criteria: history of seizure, pregnancy, and age under 15 years.

Interventions 1-doxycycline 100 mg two times daily and rifampicin 600 mg once daily for 45 days

2-ofloxacin 400 mg once daily and rifampicin 600 mg once daily for 30 days

Outcomes 1-clinical relapse
2-adverse drug reactions

3-time to defervescence

Notes Location: the Social Security Duzce Hospitaland Abant Izzet Baysal University, Duzce Medical School,
Turkey.

Setting: hospitalised patients

Source of funding: not mentioned

Risk of bias
Bias Authors' judgement  Support for judgement
Random sequence genera-  Unclear risk Not described

tion (selection bias)

Allocation concealment Unclear risk Not described
(selection bias)

Blinding (performance High risk Open study
bias and detection bias)
All outcomes

Incomplete outcome data  High risk 18 patients were randomized to DR, and 16 to OR. Four patientsin DRand 1
(attrition bias) in OR did not appear in follow-ups. Four left because they felt well, and one
All outcomes refused to use the drugs. However, the proportion of missing outcomes com-

pared with observed events was considerable.

Selective reporting (re- Low risk Important outcomes are reported
porting bias)

Other bias Low risk
Lang 1990
Methods Randomized controlled trial

Duration: not mentioned

Participants Number: 11 patients enrolled
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Lang 1990 (Continued)

Inclusion criteria: patients over 18 years old, with a four-fold rise in quantitative hemagglutination
titres, with or without positive cultures for B. melitensis from blood, bone marrow or other body fluids.

Exclusion criteria: ?

Interventions

1-doxycycline 100 mg bd plus rifampicin 300 mg bd for 6 weeks
2-ciprofloxacin 1 g bd for 6 weeks

3-ciprofloxacin 750 mg bd for 6 weeks

Outcomes 1-clinical relapse
2-bacteriological relapse
3-time to defervescence
Notes Location: Israel
Setting: not described
Source of funding: the study was supported, in part, by Bayer AG, D-5600 Wuppertal, Germany.
Risk of bias
Bias Authors' judgement  Support for judgement
Random sequence genera-  Low risk The patients were assigned by a table of random numbers
tion (selection bias)
Allocation concealment Unclear risk Not described
(selection bias)
Blinding (performance High risk Open study
bias and detection bias)
All outcomes
Incomplete outcome data  Low risk Four patients were randomized to the regimen 1, 4 to the regimen 2, and 2 to
(attrition bias) the regimen 3. One patient missed because of non-compliance.
All outcomes
Selective reporting (re- Low risk Important outcomes are reported
porting bias)
Other bias Low risk
Lang 1992
Methods Randomized controlled trial

Duration: 1989-6 month follow-up

Participants

Number: 18 patients

Inclusion criteria: Patients 6 years of age and older were enrolled if they presented with clinical signs
suggestive of brucellosis (a temperature >38C for at least 72 hours, arthralgia, back pain, rigors, and
night sweats). The diagnosis of brucellosis was confirmed by a fourfold increase in titers of Brucella
antibody between collection of acute-phase and convalescent-phase sera and/or positive cultures of
blood, bone marrow, or other sterile fluids.
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Lang 1992 (Continued)

Exclusion criteria: not described

Interventions 1- ceftriaxone maximum 2 gr single daily IM injection for at least 2 weeks

2- doxycycline 100 mg P.O. daily for 4 weeks, plus streptomycin 20 mg/kg (maximum 1gr) I.M. once daily

for 14 days
Outcomes 1-therapeutic failure
Notes Location: Israel

Setting: inpatient

Source of funding: not mentioned

Risk of bias
Bias Authors' judgement  Support for judgement
Random sequence genera-  Unclear risk Not described

tion (selection bias)

Allocation concealment Unclear risk Not described
(selection bias)

Blinding (performance Unclear risk Not described

bias and detection bias)

All outcomes

Incomplete outcome data  Low risk 10 patients were randomized to the ceftriaxone and 8 to DS groups. No missing
(attrition bias) data were reported.

All outcomes

Selective reporting (re- Low risk No adverse reactions related to the treatment were observed in any of the pa-
porting bias) tients in either group during one week of study.
Other bias Low risk Initial goal was to include 66 patients but study discontinued early after evalu-

ation of the first 18. The reason was initial failure of 6/8 patients in ceftriaxone
group who were switched to the other group after one week.

McDevitt 1970
Methods Randomized controlled trial
Duration: not mentioned
Participants Number: 68
Inclusion criteria: A positive result was one with a Coombs titre of 1/80 or greater, irrespective of com-
plement-fixation titre, or a Coombs titre of 1/40 for B. abortus in the presence of a complement fixation
titre of 1/16 or greater.
Exclusion criteria: not described
Interventions 1-ampicillin 1 gr four times a day orally for 28 days
2-placebo, in identical capsules, for the same period.( four times a day orally for 28 days)
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McDevitt 1970 (Continued)

Outcomes 1-side effects
2-Subjective improvement
Notes Location: Ireland
Setting: outpatients
Source of funding: the research funds of the Queen's University of Belfast and the Northern Ireland Hos-
pitals Authority.
Risk of bias
Bias Authors' judgement Support for judgement
Random sequence genera-  Low risk Random number with pre selection for some characteristics
tion (selection bias)
Allocation concealment Unclear risk Not described
(selection bias)
Blinding (performance Low risk Both patients and observers
bias and detection bias)
All outcomes
Incomplete outcome data  High risk 30 patients were randomized to ampicillin and 38 to placebo. In the placebo
(attrition bias) group, one patient was withdrawn due to the progression of the disease, three
All outcomes failed to complete the treatment, and four did not complete the follow-up. In
the ampicillin group, one did not complete the treatment, and five did not at-
tend the follow-up assessment.
Selective reporting (re- High risk Neither failure nor relapse were assessed
porting bias)
Other bias Unclear risk Insufficient information

Montejo 1993a

Methods

Randomized controlled trial

Duration: 1980-83

Participants

Number: about 200 patients enrolled

Inclusion criteria: = 14 years of age, a clinical picture consistent with a diagnosis of brucellosis, isolation
of germs from clinical specimens, and/ or titers of the standard tube agglutination test (STAT) of 1/160.

Exclusion criteria: antecedents of brucellosis in the previous year, the presence of serious associated ill-
ness, pregnancy, a reported allergy to one or more of the antimicrobial agents used in this study, and a
diagnosis of endocarditis, spondylitis, or CNS affected by Brucella.

Interventions

1-1200 mg of rifampicin once a day for 7 days and then 600 mg/d for 21 days together with 200 mg of
doxycycline/d for 28 days

2-160 mg of trimethoprim plus 800 mg of sulfa-methoxazole every 8 hours for 10 days, then the same
dose every 12 hours until the end of the 4-week period, and finally 80 mg of trimethoprim and 400 mg
of sulphamethoxazole every 12 hours until the end of the 6-month treatment period
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Montejo 1993a (Continued)

3-200 mg of doxycycline/d for 6 weeks

Outcomes 1-relapse
2-therapeutic failure

3-drug regimen change due to non-compliance

Notes Location: Hospital de Cruces, Baracaldo, Vizcaya, Spain
Setting: not described

Source of funding: not mentioned

Risk of bias
Bias Authors' judgement  Support for judgement
Random sequence genera-  Low risk Use of a table of random numbers

tion (selection bias)

Allocation concealment Low risk The results of this random distribution were placed in sealed, numbered en-
(selection bias) velopes, which were opened once it was established that the patient fulfilled
the criteria for inclusion in the study.

Blinding (performance High risk Open study
bias and detection bias)
All outcomes

Incomplete outcome data  High risk In total, 5 patients were excluded due to the allergy to medications, 5 because
(attrition bias) of receiving treatment in the previous year, 4 due to brucellosis complica-
All outcomes tions, and 13 due to loss to follow-up. At one-year follow-up, 65 patients were

analysed to the regimen 1, 64 to the regimen 2, and 71 to the regimen 3. The
proportion of missing outcomes compared with observed event was consider-

able.
Selective reporting (re- Low risk Important outcomes are reported
porting bias)
Other bias Low risk
Montejo 1993b
Methods Randomized controlled trial
Duration: 1984-87
Participants Number: about 130 patients enrolled

Inclusion criteria: = 14 years of age, a clinical picture consistent with a diagnosis of brucellosis, isolation
of germs from clinical specimens, and/ or titers of the standard tube agglutination test (STAT) of 1/160.

Exclusion criteria: antecedents of brucellosis in the previous year, the presence of serious associated ill-
ness, pregnancy, a reported allergy to one or more of the antimicrobial agents used in this study, and a
diagnosis of endocarditis, spondylitis, or affection of the CNS by Brucella.

Interventions 1- 1 g of streptomycin/d (intramuscularly) for 3 weeks together with 200 mg of doxycycline/d (orally) for
6 weeks
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Montejo 1993b (continued)

2-900 mg of rifampicin/d plus 200 mg of doxycycline/d (orally) for 6 weeks

3-1 g of streptomycin/d (intramuscularly) for 2 weeks plus 200 mg of doxycycline/d (orally) for 6 weeks.

Outcomes 1-relapse
2-therapeutic failure
3-drug regimen change due to non-compliance
Notes Location: Hospital de Cruces, Baracaldo, Vizcaya, Spain
Setting: not described
Source of funding: not mentioned

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-  Low risk Use of a table of random numbers

tion (selection bias)

Allocation concealment Low risk The results of this random distribution were placed in sealed, numbered en-

(selection bias) velopes, which were opened once it was established that the patient fulfilled
the criteria for inclusion in the study.

Blinding (performance High risk Open study

bias and detection bias)

All outcomes

Incomplete outcome data  High risk In total, 5 patients were excluded due to the allergy to medications, 5 because

(attrition bias) of receiving treatment in the previous year, 4 due to brucellosis complica-

All outcomes tions, and 13 due to loss to follow-up. At one-year follow-up, 44 patients were
analysed to the regimen 1, 46 to the regimen 2, and 40 to the regimen 3. The
proportion of missing outcomes compared with observed event was consider-
able.

Selective reporting (re- Low risk Important outcomes are reported

porting bias)

Other bias Low risk

Ranjbar 2007
Methods Randomized controlled trial

Duration: 1999-2001

Participants

Number: 228 patients enrolled

Inclusion criteria: (1) brucellosis clinical features including fever, sweats, arthralgia, hepatomegaly,
splenomegaly, and/or signs of focal disease with a =1/160 standard tube agglutination titer of antibod-
ies to Brucella; or (2) a tissue sample or blood culture positive for Brucella bacteria; or (3) a four-fold in-
crease in Wright titer in a two-week interval with compatible clinical findings

Exclusion criteria: Pregnant women, children under eight years of age, and patients with endocarditis
and neurobrucellosis
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Ranjbar 2007 (Continued)

Interventions

1- doxycycline 100 mg twice a day plus rifampicin 10 mg/kg body weight/day every morning, both tak-
en orally for eight weeks

2-doxycycline 100 mg twice a day and rifampicin 10 mg/kg body weight/day every morning, both taken
orally for eight weeks, plus 7.5 mg/kg amikacin intramuscularly twice a day for seven days.

Outcomes 1-relapse
2-therapeutic failure
3-symptom relief
4-negative 2ME titer
5-adverse drug reactions
Notes Location: Sina Hospital, Hamedan, Iran
Setting: hospitalised and ambulatory patients
Source of funding: not mentioned
Risk of bias
Bias Authors' judgement  Support for judgement
Random sequence genera-  Low risk Using a table of random numbers
tion (selection bias)
Allocation concealment Unclear risk Not described
(selection bias)
Blinding (performance High risk Open study
bias and detection bias)
All outcomes
Incomplete outcome data  High risk 114 patients were randomized to each group. In DR group, 3 did not take the
(attrition bias) drugs correctly, and 1 lost to follow up. In DRA group, 2 did not complete the
All outcomes treatment, and 2 lost to follow up. The proportion of missing outcomes com-
pared with observed event was considerable.
Selective reporting (re- Low risk Important outcomes were reported
porting bias)
Other bias Low risk

Rodriguez Zapata 1987

Methods

Randomized controlled trial

Duration: not stated

Participants

Number: 72 patients enrolled.
[two patients were excluded from this review due to spondylitis]

Inclusion criteria:1)presence of a clinical picture compatible with acute brucellosis.2) Rose Bengal test-
positive and/or positive blood culture for Brucella.

Antibiotics for treating human brucellosis (Review) 52
Copyright © 2019 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.



: Cochrane Trusted evidence.
= L- b Informed decisions.
1 iprary Better health. Cochrane Database of Systematic Reviews

Rodriguez Zapata 1987 (Continued)
Exclusion criteria: patients with severe concomitant diseases, patients requiring treatments with corti-
costeroids, barbiturates or other antibiotics, pregnant women, patients younger than 13 or older than
70 years, patients for whom any of the four antibiotics to be used were contraindicated.

Interventions 1- doxycycline 200 mg once daily, plus rifampicin 900 mg orally once daily plus for 45 days

2- doxycycline 200 mg orally once daily plus streptomycin 1 g intramuscularly, daily for 21 days

Outcomes 1-relapse
2-therapeutic failure

3-adverse drug reactions

Notes Location: Spain
Setting: hospitalised patients (?)

Source of funding: not mentioned

Risk of bias
Bias Authors' judgement  Support for judgement
Random sequence genera-  Unclear risk Not described

tion (selection bias)

Allocation concealment Unclear risk Not described
(selection bias)

Blinding (performance High risk
bias and detection bias)
All outcomes

Incomplete outcome data  Unclear risk 36 patients were randomized to each group. In DR group, 2 patients did not
(attrition bias) complete the treatment, and 2 were lost to follow-up.
All outcomes

Selective reporting (re- Unclear risk Time to defervescence was measured, but not reported.
porting bias)

Other bias Low risk

Sarmadian 2009

Methods Randomized controlled trial

Duration: 2006-2008

Participants Number: 80 patients enrolled
Inclusion criteria:Patient over 13yrs age, with brucellosis

Exclusion criteria: not described

Interventions 1- Doxycycline 100 mg BID, plus Rifampicin 10 mg/kg/day for 8 weeks

2- Doxycycline 100 mg BID, plus Ciprofloxacin 500 mg BID for 8 weeks
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Sarmadian 2009 (continued)

Outcomes 1-relapse
2-symptom relief

3-adverse drug reactions

Notes Location: Arak, Iran
Setting: outpatient

Source of funding: not mentioned

Risk of bias
Bias Authors' judgement  Support for judgement
Random sequence genera-  Unclear risk Not described

tion (selection bias)

Allocation concealment Unclear risk Not described
(selection bias)

Blinding (performance High risk
bias and detection bias)
All outcomes

Incomplete outcome data  Unclear risk No information provided regarding missing values
(attrition bias)
All outcomes

Selective reporting (re- Low risk
porting bias)

Other bias Unclear risk Only abstract was available

Solera 2004

Methods Randomized controlled trial

Duration: July 1995 and January 1999

Participants Number: 167 patients randomized

Inclusion criteria: "Eligible patients were >=18 years of age with brucellosis diagnosed on the basis of
at least 1 of the following criteria: isolation of Brucella species from samples of blood or other fluids or
tissues; detection of antibodies to Brucella species at a titer of >=1:160 by use of a standard tube agglu-
tination method; or a >= 4-fold increase in the Brucella antibody titer to >= 1:80, revealed by standard
tube agglutination, between serum specimens obtained >=2 weeks apart and studied in the same lab-
oratory. Additionally, at least 2 of the following compatible clinical findings must have been present:
fever, arthralgias, weight loss, hepatosplenomegaly, or signs of focal disease."

Exclusion criteria: "known or suspected hypersensitivity (or another contraindication) to tetracyclines
or aminoglycosides,severe concomitant disease, body weight of <50 kg, or receipt of effective antimi-
crobial therapy for brucellosis <= 30 days before entering the study. We also excluded patients with en-
docarditis, spondylitis, or neurobrucellosis."

Interventions 1-Doxycycline 100 mg twice daily for 30 days, plus placebo for an additional 15 days, plus gentamicin
240 mg daily during the first 7 days
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Solera 2004 (continued)

2- Doxycycline 100 mg twice daily for 45 days, plus gentamicin 240 mg daily during the first 7 days

Outcomes 1-relapse

2-adverse drug reactions

Notes Location: 5 general hospitals in central Spain
Setting: hospitalised patients

Source of funding: Fondo de Investigacion Sanitaria, Spanish Ministry of Health (grant FIS 96/0293).
Laboratorios Wasserman donated study drug and matching placebo.

Risk of bias
Bias Authors' judgement  Support for judgement
Random sequence genera-  Low risk Computer-generated random treatment assignments

tion (selection bias)

Allocation concealment Low risk The master list of random assignments was stored at the Pharmacy Depart-
(selection bias) ment at the General Hospital in Albacete, Spain
Blinding (performance Low risk Patients and care providers

bias and detection bias)
All outcomes

Incomplete outcome data  High risk 167 patients were randomized (84 in group 1 and 83 in group 2). Seven pa-
(attrition bias) tientsin group 1 and 5 in group 2 were excluded due to the diagnosis of
All outcomes spondylitis or no brucellosis. Four patients in group 1 and 5 in group 2 were

lost to follow up. The analysis was carried out on 73 patients in each group.
The proportion of missing outcomes compared with observed event risk were
enough to induce clinically relevant bias in intervention effect estimate

Selective reporting (re- Low risk
porting bias)

Other bias Low risk

Characteristics of excluded studies [ordered by study ID]

Study Reason for exclusion
Abramson 1997 Non-randomized
Alfaro 2007 Non-randomized
Alp 2006 Non-randomized
Ariza 1985a Included some patients with spondylitis in both groups who received an additional treatment
Ariza 1985b Non-randomized. Allocation was based on odd and even number of age.
Bayindir 2003 Brucellosis spondylitis
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Study

Reason for exclusion

Bertrand 1979

Non-randomized

Colmenero 1986

Non-randomized

De Mello Vieira 1984

Non-randomized

De Rosa 1970

Non-randomized

Doganay 1992

Non-randomized

El Miedany 2003

Non-randomized

Feiz 1973

Quazi-randomized. Patients were assigned to groups, according to the order of appearance in the
clinic. The sequence generation was not randomized.

Fiaccadori 1972

Non-randomized

Hassanjani Roushan 2007

Non-randomized

Irmak 2003

The study is about the effects of Levamizole, which is not considered an antibiotic.

Keramat 2009

Totally, 38% of cases had the signs of spondylitis, and the results were not reported separately for
that subgroup. In addition, there was a loss to follow up of 57%

Kurmanova 1995

Non-randomized

Llorens-Terol 1980

Non-randomized

Lubani 1989 No effective randomization of treatment regimens. Patients were randomized into three groups ac-
cording to the duration of treatment. In each group, several treatment regimens were administered
in a non-random fashion.

Lulu 1988 Non-randomized

Magill 1953 Non-randomized

Mukovozova 1987

Non-randomized

Rizzo-Naudi 1967

Non-randomized

Saltoglu 2002

Non-randomized

Solera 1991 Non-randomized

Solera 1993 Out of 204 randomized patients, the outcomes were only reported in 115 non-complicated sub-
group, out of whom 8 had spondylitis.

Solera 1995 No effective randomization. Sequence generated by odd or even age

Solera 1997 Non-randomized

Sanchez 1991

Non-randomized

Sanchez 1994

Non-randomized
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Study Reason for exclusion

Vargas 1980 Non-randomized

Characteristics of studies awaiting assessment [ordered by study ID]

Feng 1994

Methods Randomized controlled trial
Generation of allocation sequence: not known
Allocation concealment: not known
Blinding: not known
Inclusion of all randomized participants in the final analysis: not known
Duration: not known

Participants Number: not known
Inclusion criteria: not known
Exclusion criteria: not known

Interventions Not known

Outcomes Not known

Notes Location: not known

Setting: not known

Source of funding: not known

DATA AND ANALYSES

Comparison 1. Doxycycline plus rifampicin (DR) versus doxycycline plus streptomycin (DS)

Outcome or subgroup title No. of studies No. of partici- Statistical method Effect size
pants

1 Total treatment failure 8 Risk Ratio (M-H, Fixed, 95% CI)  Subtotals only

1.1 Follow up duration less than 6 6 490 Risk Ratio (M-H, Fixed, 95% CI)  1.30[0.78,2.17]

months

1.2 Follow up duration more than 7 567 Risk Ratio (M-H, Fixed,95% CI)  1.91[1.07, 3.42]

6 months

2 Relapse 8

Risk Ratio (M-H, Fixed, 95% CI)

Subtotals only
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Outcome or subgroup title No. of studies No. of partici- Statistical method Effect size
pants

2.1 Follow up duration less than 6 5 413 Risk Ratio (M-H, Fixed,95% CI)  2.53[0.99, 6.48]

months

2.2 Follow up duration more than 7 567 Risk Ratio (M-H, Fixed,95% CI)  2.39[1.17,4.86]

6 months

3 Persistence of symptoms 8 696 Risk Ratio (M-H, Fixed,95% CI)  1.69[0.79, 3.59]

4 Adverse drug reactions 6 Risk Ratio (M-H, Fixed, 95% CI)  Subtotals only

4.1 Severe (drug regimen changed) 2 193 Risk Ratio (M-H, Fixed,95% CI)  1.15[0.19, 7.07]

4.2 Minor (drug regimen did not 5 473 Risk Ratio (M-H, Fixed,95% CI)  1.38[0.99, 1.92]

change)

4.3 All adverse reactions 6 589 Risk Ratio (M-H, Fixed, 95% CI)  1.38[0.99, 1.91]

Analysis 1.1. Comparison 1 Doxycycline plus rifampicin (DR) versus
doxycycline plus streptomycin (DS), Outcome 1 Total treatment failure.

Study or subgroup DR DS Risk Ratio Weight Risk Ratio

n/N n/N M-H, Fixed, 95% CI M-H, Fixed, 95% CI
1.1.1 Follow up duration less than 6 months
Acocella 1989 2/63 2/53 — 10.39% 0.84[0.12,5.77]
Ariza 1992 1/41 2/49 _— 8.72% 0.6[0.06,6.36]
Colmenero 1994 1/9 0/8 2.52% 2.7[0.13,58.24]
Ersoy 2005 1/45 1/32 + 5.59% 0.71[0.05,10.95]
Hashemi 2012 18/59 15/65 —-— 68.29% 1.32[0.73,2.38]
Rodriguez Zapata 1987 3/31 1/35 —’—‘7 4.49% 3.39[0.37,30.9]
Subtotal (95% Cl) 248 242 b 100% 1.3[0.78,2.17]
Total events: 26 (DR), 21 (DS)
Heterogeneity: Tau?=0; Chi*=1.74, df=5(P=0.88); 1>=0%
Test for overall effect: Z=1.02(P=0.31)
1.1.2 Follow up duration more than 6 months
Acocella 1989 3/63 2/53 R — 13.71% 1.26[0.22,7.27]
Ariza 1992 2/41 2/49 _ 11.5% 1.2[0.18,8.12]
Colmenero 1989 7/52 5/59 ——— 29.57% 1.59[0.54,4.7]
Colmenero 1994 1/9 0/8 3.32% 2.7[0.13,58.24]
Ersoy 2005 9/45 4/32 i 29.51% 1.6[0.54,4.75]
Montejo 1993b 6/46 1/44 I 6.45% 5.74[0.72,45.77]
Rodriguez Zapata 1987 3/31 1/35 — 5.93% 3.39[0.37,30.9]
Subtotal (95% Cl) 287 280 . 4 100% 1.91[1.07,3.42]
Total events: 31 (DR), 15 (DS)
Heterogeneity: Tau?=0; Chi*=2.05, df=6(P=0.92); 1>=0%
Test for overall effect: Z=2.18(P=0.03) ‘ ‘ ‘ ‘

FavoursDR  0.01 0.1 10 100 Favours DS
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Analysis 1.2. Comparison 1 Doxycycline plus rifampicin (DR)
versus doxycycline plus streptomycin (DS), Outcome 2 Relapse.

Study or subgroup DR DS Risk Ratio Weight Risk Ratio
n/N n/N M-H, Fixed, 95% CI M-H, Fixed, 95% CI

1.2.1 Follow up duration less than 6 months
Acocella 1989 2/63 0/53 * 9.53% 4.22[0.21,85.99]
Ariza 1992 1/41 2/49 — 32.02% 0.6[0.06,6.36]
Colmenero 1994 0/9 0/8 Not estimable
Hashemi 2012 9/59 3/65 —i— 50.17% 3.31[0.94,11.63]
Rodriguez Zapata 1987 1/31 0/35 + 8.27% 3.38[0.14,79.95]
Subtotal (95% Cl) 203 210 g 100% 2.53[0.99,6.48]
Total events: 13 (DR), 5 (DS)
Heterogeneity: Tau?=0; Chi*=1.75, df=3(P=0.63); 1>=0%
Test for overall effect: Z=1.93(P=0.05)
1.2.2 Follow up duration more than 6 months
Acocella 1989 3/63 0/53 } 5.33% 5.91[0.31,111.83]
Ariza 1992 2/41 2/49 R 17.91% 1.2[0.18,8.12]
Colmenero 1989 7/52 3/59 e 27.63% 2.65[0.72,9.72]
Colmenero 1994 0/9 0/8 Not estimable
Ersoy 2005 6/45 3/32 — T 34.46% 1.42[0.38,5.27]
Montejo 1993b 5/46 1/44 I e e— 10.05% 4.78[0.58,39.33]
Rodriguez Zapata 1987 1/31 0/35 4.63% 3.38[0.14,79.95]
Subtotal (95% CI) 287 280 S _d 100% 2.39[1.17,4.86]
Total events: 24 (DR), 9 (DS)
Heterogeneity: Tau?=0; Chi*=1.95, df=5(P=0.86); 1>=0%
Test for overall effect: Z=2.4(P=0.02) ‘ ‘ ‘

Favours DR 0.1 1 10 100 Favours DS

Analysis 1.3. Comparison 1 Doxycycline plus rifampicin (DR) versus
doxycycline plus streptomycin (DS), Outcome 3 Persistence of symptoms.
Study or subgroup DR DS Risk Ratio Weight Risk Ratio
n/N n/N M-H, Fixed, 95% CI M-H, Fixed, 95% CI

Acocella 1989 0/63 1/53 + 16.15% 0.28[0.01,6.76]
Ariza 1992 0/41 0/49 Not estimable
Colmenero 1989 0/52 2/59 * 23.27% 0.23[0.01,4.61]
Colmenero 1994 1/9 0/8 5.22% 2.7[0.13,58.24]
Ersoy 2005 1/45 1/32 11.6% 0.71[0.05,10.95]
Hashemi 2012 10/62 3/65 [ — 29.06% 3.49[1.01,12.11]
Montejo 1993b 1/46 0/44 5.07% 2.87[0.12,68.68]
Rodriguez Zapata 1987 2/33 1/35 —_—T 9.63% 2.12[0.2,22.31]
Total (95% Cl) 351 345 R 100% 1.69[0.79,3.59]
Total events: 15 (DR), 8 (DS)
Heterogeneity: Tau?=0; Chi*=4.86, df=6(P=0.56); 1>=0%
Test for overall effect: Z=1.36(P=0.18)

Favours DR 0.1 1 10 100 Favours DS
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Analysis 1.4. Comparison 1 Doxycycline plus rifampicin (DR) versus
doxycycline plus streptomycin (DS), Outcome 4 Adverse drug reactions.
Study or subgroup DR DS Risk Ratio Weight Risk Ratio
n/N n/N M-H, Fixed, 95% CI M-H, Fixed, 95% CI
1.4.1 Severe (drug regimen changed)
Acocella 1989 0/63 1/53 . 73.65% 0.28[0.01,6.76]
Ersoy 2005 2/45 0/32 = 26.35% 3.59[0.18,72.28]
Subtotal (95% CI) 108 85 —~ 100% 1.15[0.19,7.07]
Total events: 2 (DR), 1 (DS)
Heterogeneity: Tau?=0; Chi*=1.3, df=1(P=0.25); 1>=23.35%
Test for overall effect: Z=0.15(P=0.88)
1.4.2 Minor (drug regimen did not change)
Ariza 1992 25/41 15/49 —— 31.61% 1.99[1.22,3.24]
Colmenero 1989 6/52 7/59 . 15.17% 0.97[0.35,2.71]
Ersoy 2005 19/45 8/32 T 21.63% 1.69[0.85,3.37]
Hashemi 2012 8/62 12/65 — 27.1% 0.7[0.31,1.59]
Rodriguez Zapata 1987 2/33 2/35 — 4.49% 1.06[0.16,7.1]
Subtotal (95% Cl) 233 240 & 100% 1.38[0.99,1.92]
Total events: 60 (DR), 44 (DS)
Heterogeneity: Tau?=0; Chi*=5.65, df=4(P=0.23); 1?=29.15%
Test for overall effect: Z=1.91(P=0.06)
1.4.3 All adverse reactions
Acocella 1989 0/63 1/53 3.63% 0.28[0.01,6.76]
Ariza 1992 25/41 15/49 —— 30.46% 1.99[1.22,3.24]
Colmenero 1989 6/52 7/59 . 14.62% 0.97[0.35,2.71]
Ersoy 2005 21/45 8/32 e 20.84% 1.87[0.95,3.67]
Hashemi 2012 8/62 12/65 — 26.12% 0.7[0.31,1.59]
Rodriguez Zapata 1987 2/33 2/35 — 4.33% 1.06[0.16,7.1]
Subtotal (95% Cl) 296 293 L 100% 1.38[0.99,1.91]
Total events: 62 (DR), 45 (DS)
Heterogeneity: Tau?=0; Chi*=7.05, df=5(P=0.22); 1?=29.13%
Test for overall effect: Z=1.92(P=0.05) ‘ ‘ ‘ ‘
FavoursDR  0.01 0.1 1 10 100 Favours DS

Comparison 2. Doxycycline plus rifampicin (DR) versus quinolones plus rifampicin (QR)

Outcome or subgroup title

No. of studies

No. of partici-
pants

Statistical method

Effect size

1 Total treatment failure 5 Risk Ratio (M-H, Fixed, 95% CI) Subtotals only
1.1 Follow up duration less than 5 333 Risk Ratio (M-H, Fixed, 95% CI) 1.41[0.87,2.28]
6 months

1.2 Follow up duration more 3 181 Risk Ratio (M-H, Fixed, 95% Cl) 0.94[0.45, 1.98]
than 6 months

2 Relapse 5 Risk Ratio (M-H, Fixed, 95% Cl) Subtotals only
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Outcome or subgroup title

No. of studies

No. of partici-
pants

Statistical method

Effect size

2.1 Follow up duration less than 4 247 Risk Ratio (M-H, Fixed, 95% CI) 1.24[0.59, 2.61]

6 months

2.2 Follow up duration more 3 181 Risk Ratio (M-H, Fixed, 95% CI) 0.95[0.40, 2.27]

than 6 months

3 Persistence of symptoms 3 267 Risk Ratio (M-H, Fixed, 95% Cl) 1.80[0.72,4.53]

4 Adverse drug reactions 4 Risk Ratio (M-H, Random, 95% Subtotals only
cl

4.1 Severe (drug regimen 1 86 Risk Ratio (M-H, Random, 95% 1.82[0.17,19.35]

changed) Cl)

4.2 Minor (drug regimen did not 4 296 Risk Ratio (M-H, Random, 95% 1.80[0.78, 4.18]

change) Cl)

4.3 All adverse reactions 4 296 Risk Ratio (M-H, Random, 95% 1.79[0.79, 4.07]
Cl)

5 Time to defervescence (days) 2 69 Mean Difference (IV, Fixed, 95% 1.20[0.55, 1.85]

cl)

Analysis 2.1. Comparison 2 Doxycycline plus rifampicin (DR) versus
quinolones plus rifampicin (QR), Outcome 1 Total treatment failure.

Study or subgroup DR QR Risk Ratio Weight Risk Ratio
n/N n/N M-H, Fixed, 95% CI M-H, Fixed, 95% CI
2.1.1 Follow up duration less than 6 months
Agalar 1999 2/20 3/20 — T 12.85% 0.67[0.12,3.57]
Akova 1993 0/27 228 4 10.52% 0.21[0.01,4.13]
Ersoy 2005 9/45 7/41 — 31.38% 1.17[0.48,2.86]
Hashemi 2012 19/59 9/64 —— 36.98% 2.29[1.13,4.66]
Karabay 2004 2/14 2/15 e — 8.27% 1.07[0.17,6.61]
Subtotal (95% CI) 165 168 2 100% 1.41[0.87,2.28]
Total events: 32 (DR), 23 (QR)
Heterogeneity: Tau?=0; Chi*=4.39, df=4(P=0.36); 1>=8.88%
Test for overall effect: Z=1.4(P=0.16)
2.1.2 Follow up duration more than 6 months
Agalar 1999 2/20 3/20 i 24.41% 0.67[0.12,3.57]
Akova 1993 1/27 2/28 + 15.98% 0.52[0.05,5.39]
Ersoy 2005 9/45 7/41 —— 59.61% 1.17[0.48,2.86]
Subtotal (95% CI) 92 89 DR 100% 0.94[0.45,1.98]
Total events: 12 (DR), 12 (QR)
Heterogeneity: Tau?=0; Chi*=0.64, df=2(P=0.73); I*>=0%
Test for overall effect: Z=0.15(P=0.88)
Favours DR 005 02 1 5 20 Favours QR
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Analysis 2.2. Comparison 2 Doxycycline plus rifampicin (DR)
versus quinolones plus rifampicin (QR), Outcome 2 Relapse.

Study or subgroup DR QR Risk Ratio Weight Risk Ratio

n/N n/N M-H, Fixed, 95% CI M-H, Fixed, 95% CI
2.2.1 Follow up duration less than 6 months
Agalar 1999 2/20 3/20 e m— 26.78% 0.67[0.12,3.57]
Akova 1993 0/27 1/28 + 13.16% 0.35[0.01,8.12]
Hashemi 2012 9/59 5/64 - 42.82% 1.95[0.69,5.49]
Karabay 2004 2/14 2/15 e —— 17.24% 1.07[0.17,6.61]
Subtotal (95% Cl) 120 127 - 100% 1.24[0.59,2.61]
Total events: 13 (DR), 11 (QR)
Heterogeneity: Tau?=0; Chi*=1.92, df=3(P=0.59); 1>=0%
Test for overall effect: Z=0.58(P=0.56)
2.2.2 Follow up duration more than 6 months
Agalar 1999 2/20 3/20 — 32.56% 0.67[0.12,3.57]
Akova 1993 1/27 1/28 10.66% 1.04[0.07,15.76]
Ersoy 2005 6/45 5/41 —-— 56.79% 1.09[0.36,3.31]
Subtotal (95% Cl) 92 89 ‘ 100% 0.95[0.4,2.27]
Total events: 9 (DR), 9 (QR)
Heterogeneity: Tau?=0; Chi*=0.24, df=2(P=0.89); 1>=0%
Test for overall effect: Z=0.12(P=0.91) ‘ ‘ ‘ ‘

FavoursDR  0.01 0.1 1 10 100 Favours QR

Analysis 2.3. Comparison 2 Doxycycline plus rifampicin (DR) versus
quinolones plus rifampicin (QR), Outcome 3 Persistence of symptoms.

Study or subgroup DR QR Risk Ratio Weight Risk Ratio

n/N n/N M-H, Fixed, 95% CI M-H, Fixed, 95% CI
Akova 1993 0/27 1/28 - 22.82% 0.35[0.01,8.12]
Ersoy 2005 1/45 1/41 16.21% 0.91[0.06,14.1]
Hashemi 2012 10/62 4/64 —— 60.97% 2.58[0.85,7.8]
Total (95% Cl) 134 133 e 100% 1.8[0.72,4.53]
Total events: 11 (DR), 6 (QR)
Heterogeneity: Tau?=0; Chi*=1.7, df=2(P=0.43); I>=0%
Test for overall effect: Z=1.25(P=0.21)

Favours DR  0.01 0.1 1 10 100 Favours QR

Analysis 2.4. Comparison 2 Doxycycline plus rifampicin (DR) versus
quinolones plus rifampicin (QR), Outcome 4 Adverse drug reactions.

Study or subgroup DR QR Risk Ratio Weight Risk Ratio
n/N n/N M-H, Random, 95% CI M-H, Random, 95% Cl
2.4.1 Severe (drug regimen changed) ‘
Ersoy 2005 2/45 1/41 + 100% 1.82[0.17,19.35]
Subtotal (95% CI) 45 41 ’ 100% 1.82[0.17,19.35]
Total events: 2 (DR), 1 (QR) ‘
Favours DR 0.005 0.1 1 10 200 Favours QR
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Study or subgroup DR QR Risk Ratio Weight Risk Ratio
n/N n/N M-H, Random, 95% CI M-H, Random, 95% CI
Heterogeneity: Not applicable
Test for overall effect: Z=0.5(P=0.62)
2.4.2 Minor (drug regimen did not change)
Akova 1993 14/27 3/28 — 22.69% 4.84[1.56,14.97]
Ersoy 2005 19/45 7/41 —— 29.31% 2.47[1.16,5.27]
Hashemi 2012 8/62 12/64 — 28.08% 0.69[0.3,1.57]
Karabay 2004 4/14 3/15 — 19.91% 1.43[0.39,5.28]
Subtotal (95% Cl) 148 148 o 100% 1.8[0.78,4.18]
Total events: 45 (DR), 25 (QR)
Heterogeneity: Tau?=0.48; Chi*=8.97, df=3(P=0.03); 1>=66.55%
Test for overall effect: Z=1.37(P=0.17)
2.4.3 All adverse reactions
Akova 1993 14/27 3/28 — 22.34% 4.84[1.56,14.97]
Ersoy 2005 21/45 8/41 — 30.28% 2.39[1.19,4.8]
Hashemi 2012 8/62 12/64 —— 27.85% 0.69[0.3,1.57]
Karabay 2004 4/14 3/15 — T 19.53% 1.43[0.39,5.28]
Subtotal (95% Cl) 148 148 o 100% 1.79[0.79,4.07]
Total events: 47 (DR), 26 (QR)
Heterogeneity: Tau?=0.45; Chi*=8.93, df=3(P=0.03); 1>=66.42%
Test for overall effect: Z=1.39(P=0.16) ‘ ‘ ‘
Favours DR 0.005 0.1 1 10 200 Favours QR

Analysis 2.5. Comparison 2 Doxycycline plus rifampicin (DR) versus
quinolones plus rifampicin (QR), Outcome 5 Time to defervescence (days).

Study or subgroup DR QR Mean Difference Weight Mean Difference

N Mean(SD) N Mean(SD) Fixed, 95% Cl Fixed, 95% Cl
Agalar 1999 20 3.9(2) 20 2.8(1) —— 44.43% 1.07[0.09,2.05]
Karabay 2004 14 4.4(1.1) 15 3.1(1.3) —- 55.57% 1.3[0.43,2.17]
Total *** 34 35 <o 100% 1.2[0.55,1.85]
Heterogeneity: Tau?=0; Chi*=0.12, df=1(P=0.73); 1>=0%
Test for overall effect: Z=3.6(P=0)

Favours DR 2.5 0 2.5 5 Favours QR

Comparison 3. Doxycycline plus streptomycin (DS) versus quinolones plus rifampicin (QR)

Outcome or subgroup title No. of studies No. of partici- Statistical method Effect size
pants

1 Total treatment failure 2 Risk Ratio (M-H, Fixed, 95% Cl) Subtotals only

1.1 Follow up duration lessthan6 2 202 Risk Ratio (M-H, Fixed, 95% Cl) 0.69[0.33, 1.44]

months
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Outcome or subgroup title No. of studies No. of partici- Statistical method Effect size
pants

1.2 Follow up duration morethan 1 73 Risk Ratio (M-H, Fixed, 95% Cl) 0.73[0.23,2.29]

6 months

2 Relapse 2 Risk Ratio (M-H, Fixed, 95% Cl) Subtotals only

2.1 Follow up duration lessthan6 1 129 Risk Ratio (M-H, Fixed, 95% Cl) 0.59[0.15, 2.37]

months

2.2 Follow up duration morethan 1 73 Risk Ratio (M-H, Fixed, 95% Cl) 0.77[0.20, 2.98]

6 months

3 Persistence of symptoms 2 202 Risk Ratio (M-H, Fixed, 95% Cl) 0.84[0.23, 3.00]

4 Adverse drug reactions 2 Risk Ratio (M-H, Fixed, 95% CI) Subtotals only

4.1 Severe (drug regimen 1 73 Risk Ratio (M-H, Fixed, 95% Cl) 0.42[0.02, 10.08]

changed)

4.2 Minor (drug regimen did not 2 202 Risk Ratio (M-H, Fixed, 95% Cl) 1.15[0.65, 2.01]

change)

4.3 All adverse reactions 2 202 Risk Ratio (M-H, Fixed, 95% Cl) 1.09[0.63, 1.90]

Analysis 3.1. Comparison 3 Doxycycline plus streptomycin (DS) versus
quinolones plus rifampicin (QR), Outcome 1 Total treatment failure.

Study or subgroup DS QR Risk Ratio Weight Risk Ratio

n/N n/N M-H, Fixed, 95% CI M-H, Fixed, 95% CI
3.1.1 Follow up duration less than 6 months
Ersoy 2005 4/32 7/41 —— 40.36% 0.73[0.23,2.29]
Hashemi 2012 6/65 9/64 —B— 59.64% 0.66[0.25,1.74]
Subtotal (95% CI) 97 105 P 100% 0.69[0.33,1.44]

Total events: 10 (DS), 16 (QR)
Heterogeneity: Tau?=0; Chi*=0.02, df=1(P=0.89); 1>=0%
Test for overall effect: Z=0.99(P=0.32)

3.1.2 Follow up duration more than 6 months
Ersoy 2005 4/32 7/41 —.— 100% 0.73[0.23,2.29]
Subtotal (95% CI) 32 41 i 100% 0.73[0.23,2.29]
Total events: 4 (DS), 7 (QR)
Heterogeneity: Not applicable

Test for overall effect: Z=0.54(P=0.59)

Favours DS 0.05 0.2 1 5 20 Favours QR
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Analysis 3.2. Comparison 3 Doxycycline plus streptomycin (DS)
versus quinolones plus rifampicin (QR), Outcome 2 Relapse.

Study or subgroup DS QR Risk Ratio Weight Risk Ratio

n/N n/N M-H, Fixed, 95% CI M-H, Fixed, 95% CI
3.2.1 Follow up duration less than 6 months
Hashemi 2012 3/65 5/64 B 100% 0.59[0.15,2.37]
Subtotal (95% Cl) 65 64 —~l— 100% 0.59[0.15,2.37]
Total events: 3 (DS), 5 (QR)
Heterogeneity: Not applicable
Test for overall effect: Z=0.74(P=0.46)
3.2.2 Follow up duration more than 6 months
Ersoy 2005 3/32 5/41 —— 100% 0.77[0.2,2.98]
Subtotal (95% Cl) 32 41 ‘ 100% 0.77[0.2,2.98]
Total events: 3 (DS), 5 (QR)
Heterogeneity: Not applicable
Test for overall effect: Z=0.38(P=0.7) ‘ ‘ ‘ ‘

FavoursDS  0.01 0.1 1 10 100 Favours QR

Analysis 3.3. Comparison 3 Doxycycline plus streptomycin (DS) versus
quinolones plus rifampicin (QR), Outcome 3 Persistence of symptoms.

Study or subgroup DS QR Risk Ratio Weight Risk Ratio
n/N n/N M-H, Fixed, 95% CI M-H, Fixed, 95% CI

Ersoy 2005 1/32 1/41 } » 17.86% 1.28[0.08,19.7]
Hashemi 2012 3/65 4/64 —.— 82.14% 0.74[0.17,3.17]
Total (95% Cl) 97 105 ¢ 100% 0.84[0.23,3]
Total events: 4 (DS), 5 (QR) ‘

Heterogeneity: Tau?=0; Chi?=0.12, df=1(P=0.73); 1>=0% ‘

Test for overall effect: Z=0.28(P=0.78) ‘

FavoursDS 001 0.1 1 10 100 Favours QR

Analysis 3.4. Comparison 3 Doxycycline plus streptomycin (DS) versus
quinolones plus rifampicin (QR), Outcome 4 Adverse drug reactions.

Copyright © 2019 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.

Study or subgroup DS QR Risk Ratio Weight Risk Ratio
n/N n/N M-H, Fixed, 95% CI M-H, Fixed, 95% CI
3.4.1 Severe (drug regimen changed)
Ersoy 2005 0/32 1/41 —.—— 100% 0.42[0.02,10.08]
Subtotal (95% CI) 32 41 e 100% 0.42[0.02,10.08]
Total events: 0 (DS), 1 (QR)
Heterogeneity: Not applicable
Test for overall effect: Z=0.53(P=0.6)
3.4.2 Minor (drug regimen did not change)
Ersoy 2005 8/32 7/41 —i— 33.66% 1.46[0.59,3.61]
Hashemi 2012 12/65 12/64 —'— 66.34% 0.98[0.48,2.03]
Favours DS 0.005 0.1 1 10 200 Favours QR
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Study or subgroup DS QR Risk Ratio Weight Risk Ratio
n/N n/N M-H, Fixed, 95% CI M-H, Fixed, 95% CI
Subtotal (95% Cl) 97 105 ‘ 100% 1.15[0.65,2.01]
Total events: 20 (DS), 19 (QR)
Heterogeneity: Tau?=0; Chi*=0.45, df=1(P=0.5); I>=0%
Test for overall effect: Z=0.48(P=0.63)
3.4.3 All adverse reactions
Ersoy 2005 8/32 8/41 —'.— 36.71% 1.28[0.54,3.04]
Hashemi 2012 12/65 12/64 ——— 63.29% 0.98[0.48,2.03]
Subtotal (95% Cl) 97 105 ‘ 100% 1.09[0.63,1.9]
Total events: 20 (DS), 20 (QR)
Heterogeneity: Tau?=0; Chi?=0.21, df=1(P=0.65); 1>=0%
Test for overall effect: Z=0.32(P=0.75) ‘ ‘ ‘
Favours DS 0.005 0.1 1 10 200 Favours QR

Comparison 4. Doxycycline plus rifampicin (DR) versus doxycycline plus quinolone (DQ)

Outcome or subgroup title No. of studies No. of partici- Statistical method Effect size
pants

1 Total treatment failure 1 Risk Ratio (M-H, Fixed, 95% CI)  Subtotals only

1.1 Follow up duration less than 6 1 80 Risk Ratio (M-H, Fixed, 95% CI)  0.78 [0.32, 1.88]

months

1.2 Follow up duration more than 6 0 0 Risk Ratio (M-H, Fixed, 95% CI)  0.0[0.0, 0.0]

months

2 Relapse 2 Risk Ratio (M-H, Fixed, 95% CI)  Subtotals only

2.1 Follow up duration less than 6 2 104 Risk Ratio (M-H, Fixed, 95% CI)  1.5[0.26, 8.55]

months

2.2 Follow up duration more than 6 0 0 Risk Ratio (M-H, Fixed, 95% CI)  0.0[0.0, 0.0]

months

3 Persistence of symptoms 1 80 Risk Ratio (M-H, Fixed, 95% CI)  0.63[0.22, 1.75]

Analysis 4.1. Comparison 4 Doxycycline plus rifampicin (DR) versus
doxycycline plus quinolone (DQ), Outcome 1 Total treatment failure.

Study or subgroup DR DQ Risk Ratio Weight Risk Ratio

n/N n/N M-H, Fixed, 95% CI M-H, Fixed, 95% CI
4.1.1 Follow up duration less than 6 months ‘
Sarmadian 2009 7/40 9/40 B 100% 0.78[0.32,1.88]
Subtotal (95% CI) 40 40 - 100% 0.78[0.32,1.88]
Total events: 7 (DR), 9 (DQ) ‘
Heterogeneity: Not applicable ‘
Test for overall effect: Z=0.56(P=0.58) ‘ ‘ ‘ ‘ ‘

Favours DR 005 02 1 5 20 Favours DQ
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Study or subgroup DR DQ Risk Ratio Weight Risk Ratio
n/N n/N M-H, Fixed, 95% CI M-H, Fixed, 95% CI
4.1.2 Follow up duration more than 6 months
Subtotal (95% Cl) 0 0 Not estimable
Total events: 0 (DR), 0 (DQ)
Heterogeneity: Not applicable
Test for overall effect: Not applicable
Favours DR 005 02 1 5 20 Favours DQ

Analysis 4.2. Comparison 4 Doxycycline plus rifampicin (DR)
versus doxycycline plus quinolone (DQ), Outcome 2 Relapse.

Study or subgroup DR DQ Risk Ratio Weight Risk Ratio

n/N n/N M-H, Fixed, 95% CI M-H, Fixed, 95% CI
4.2.1 Follow up duration less than 6 months ‘
Kalo 1996 1/12 1/12 i 50% 1[0.07,14.21]
Sarmadian 2009 2/40 1/40 —— 50% 2[0.19,21.18]
Subtotal (95% CI) 52 52 i 100% 1.5[0.26,8.55]
Total events: 3 (DR), 2 (DQ)
Heterogeneity: Tau?=0; Chi*=0.15, df=1(P=0.7); 1>=0%
Test for overall effect: Z=0.46(P=0.65)
4.2.2 Follow up duration more than 6 months
Subtotal (95% Cl) 0 0 Not estimable
Total events: 0 (DR), 0 (DQ)
Heterogeneity: Not applicable
Test for overall effect: Not applicable

FavoursDR  0.01 0.1 1 10 100 Favours DQ

Analysis 4.3. Comparison 4 Doxycycline plus rifampicin (DR) versus
doxycycline plus quinolone (DQ), Outcome 3 Persistence of symptoms.

Study or subgroup DR DQ Risk Ratio Weight Risk Ratio

n/N n/N M-H, Fixed, 95% CI M-H, Fixed, 95% CI
Sarmadian 2009 5/40 8/40 B 100% 0.63[0.22,1.75]
Total (95% Cl) 40 40 0.63[0.22,1.75]

Total events: 5 (DR), 8 (DQ)
Heterogeneity: Not applicable
Test for overall effect: Z=0.9(P=0.37)

- 100%
|
|
1

FavoursDR  0.01 0.1 10 100 Favours DQ
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Comparison 5. Doxycycline plus streptomycin (DS) versus doxycyline plus gentamycin (DG)

Outcome or subgroup title No. of studies No. of partici- Statistical method Effect size
pants

1 Total treatment failure 2 Risk Ratio (M-H, Fixed, 95% Cl) Subtotals only

1.1 Follow up duration lessthan6 2 345 Risk Ratio (M-H, Fixed, 95% Cl) 1.96[0.85, 4.49]

months

1.2 Follow up duration morethan 2 345 Risk Ratio (M-H, Fixed, 95% Cl) 1.85[0.84, 4.08]

6 months

2 Relapse 2 Risk Ratio (M-H, Fixed, 95% Cl) Subtotals only

2.1 Follow up duration lessthan6 2 345 Risk Ratio (M-H, Fixed, 95% Cl) 1.83[0.54,6.12]

months

2.2 Follow up duration morethan 2 345 Risk Ratio (M-H, Fixed, 95% Cl) 1.67[0.56, 5.00]

6 months

3 Persistence of symptoms 2 345 Risk Ratio (M-H, Fixed, 95% Cl) 2.09[0.64, 6.79]

4 Adverse drug reactions 2 Risk Ratio (M-H, Fixed, 95% Cl) Subtotals only

4.1 Severe (drug regimen 0 0 Risk Ratio (M-H, Fixed, 95% Cl) 0.0[0.0,0.0]

changed)

4.2 Minor (drug regimen did not 2 345 Risk Ratio (M-H, Fixed, 95% Cl) 0.85[0.60, 1.22]

change)

4.3 All adverse reactions 2 345 Risk Ratio (M-H, Fixed, 95% Cl) 0.85[0.60, 1.22]

Analysis 5.1. Comparison 5 Doxycycline plus streptomycin (DS) versus
doxycyline plus gentamycin (DG), Outcome 1 Total treatment failure.

Study or subgroup DS DG Risk Ratio Weight Risk Ratio

n/N n/N M-H, Fixed, 95% CI M-H, Fixed, 95% CI
5.1.1 Follow up duration less than 6 months
Hassanjani Roushan 2006 7/94 4/97 —— 50.26% 1.81[0.55,5.97]
Hassanjani Roushan 2010 8/75 4/79 ——— 49.74% 2.11[0.66,6.71]
Subtotal (95% CI) 169 176 e 100% 1.96[0.85,4.49]
Total events: 15 (DS), 8 (DG)
Heterogeneity: Tau?=0; Chi*=0.03, df=1(P=0.86); I*=0%
Test for overall effect: Z=1.58(P=0.11)
5.1.2 Follow up duration more than 6 months
Hassanjani Roushan 2006 7/94 5/97 —i— 55.81% 1.44[0.48,4.39]
Hassanjani Roushan 2010 9/75 4/79 —— 44.19% 2.37[0.76,7.37]
Subtotal (95% CI) 169 176 e 100% 1.85[0.84,4.08]
Total events: 16 (DS), 9 (DG)
Heterogeneity: Tau?=0; Chi*=0.37, df=1(P=0.54); I*=0%
Test for overall effect: Z=1.53(P=0.13)

Favours DS 005 02 1 5 20 Favours DG
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Analysis 5.2. Comparison 5 Doxycycline plus streptomycin (DS)
versus doxycyline plus gentamycin (DG), Outcome 2 Relapse.

Study or subgroup DS DG Risk Ratio Weight Risk Ratio

n/N n/N M-H, Fixed, 95% CI M-H, Fixed, 95% CI
5.2.1 Follow up duration less than 6 months
Hassanjani Roushan 2006 3/94 2/97 —— 50.26% 1.55[0.26,9.06]
Hassanjani Roushan 2010 4/75 2/79 — 49.74% 2.11[0.4,11.17]
Subtotal (95% Cl) 169 176 i 100% 1.83[0.54,6.12]

Total events: 7 (DS), 4 (DG)
Heterogeneity: Tau?=0; Chi*=0.06, df=1(P=0.8); 1>=0%
Test for overall effect: Z=0.98(P=0.33)

5.2.2 Follow up duration more than 6 months

Hassanjani Roushan 2006 3/94 3/97 —i— 60.25% 1.03[0.21,4.98]
Hassanjani Roushan 2010 5/75 2/79 — 39.75% 2.63[0.53,13.16]
Subtotal (95% ClI) 169 176 e 100% 1.67[0.56,5]

Total events: 8 (DS), 5 (DG)
Heterogeneity: Tau?=0; Chi*=0.67, df=1(P=0.41); 1>=0%
Test for overall effect: Z=0.91(P=0.36)

FavoursDS  0.01 0.1 1 10 100 Favours DG

Analysis 5.3. Comparison 5 Doxycycline plus streptomycin (DS) versus
doxycyline plus gentamycin (DG), Outcome 3 Persistence of symptoms.

Study or subgroup DS DG Risk Ratio Weight Risk Ratio

n/N n/N M-H, Fixed, 95% CI M-H, Fixed, 95% CI
Hassanjani Roushan 2006 4/94 2/97 — 50.26% 2.06[0.39,11]
Hassanjani Roushan 2010 4/75 2/79 —— 49.74% 2.11[0.4,11.17]
Total (95% Cl) 169 176 - 100% 2.09[0.64,6.79]

Total events: 8 (DS), 4 (DG)
Heterogeneity: Tau?=0; Chi?=0, df=1(P=0.99); 1>=0%
Test for overall effect: Z=1.22(P=0.22)

Favours DS  0.01 0.1 1 10 100 Favours DG

Analysis 5.4. Comparison 5 Doxycycline plus streptomycin (DS) versus
doxycyline plus gentamycin (DG), Outcome 4 Adverse drug reactions.

Study or subgroup DS DG Risk Ratio Weight Risk Ratio
n/N n/N M-H, Fixed, 95% CI M-H, Fixed, 95% CI

5.4.1 Severe (drug regimen changed)
Subtotal (95% ClI) 0 0 Not estimable
Total events: 0 (DS), 0 (DG)

Heterogeneity: Not applicable

Test for overall effect: Not applicable

FavoursDS  0.01 0.1 1 10 100 Favours DG
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Study or subgroup DG Risk Ratio Weight Risk Ratio
n/N M-H, Fixed, 95% CI M-H, Fixed, 95% CI
5.4.2 Minor (drug regimen did not change) ‘
Hassanjani Roushan 2006 23/94 27/97 -— 54.26% 0.88[0.54,1.42]
Hassanjani Roushan 2010 18/75 23/79 —q— 45.74% 0.82[0.49,1.4]
Subtotal (95% ClI) 169 176 # 100% 0.85[0.6,1.22]
Total events: 41 (DS), 50 (DG) ‘
Heterogeneity: Tau?=0; Chi*=0.03, df=1(P=0.86); 1>=0% ‘
Test for overall effect: Z=0.87(P=0.38) ‘
5.4.3 All adverse reactions ‘
Hassanjani Roushan 2006 23/94 27/97 -— 54.26% 0.88[0.54,1.42]
Hassanjani Roushan 2010 18/75 23/79 —q— 45.74% 0.82[0.49,1.4]
Subtotal (95% ClI) 169 176 # 100% 0.85[0.6,1.22]
Total events: 41 (DS), 50 (DG) ‘
Heterogeneity: Tau?=0; Chi*=0.03, df=1(P=0.86); 1>=0% ‘
Test for overall effect: Z=0.87(P=0.38) ‘
FavoursDS  0.01 0.1 1 10 100 Favours DG
ADDITIONAL TABLES
Table 1. Detailed search strategies
Search set CIDG SR” CENTRAL MEDLINEAA EMBASEAA LILACSAA
1 brucell* brucell* brucell* brucell$ brucellosis
2 Malta fever Malta fever Malta fever Malta fever Malta fever
3 undulant fever undulant fever undulant fever undulant undulant
fever fever

4 lor2or3 BRUCEL- BRUCELLOSIS/DRUG THERAPY/PREVEN- BRUCELLOSIS lor2or3

LOSIS/DRUG TION AND CONTROL THERAPY BRUCEL-

THERAPY/PRE- LOSIS/THERAPY

VENTION AND

CONTROL

THERAPY
5 - lor2or3or4 lor2or3or4 lor2or3or4 -
6 - - Limit 5 to Human Limit 5 to Hu- -

man

ACochrane In-
fectious Dis-
eases Group
Specialized
Register

ASearch terms used in combination with
the search strategy for retrieving trials
developed by The Cochrane Collabora-
tion (Higgins 2006); upper case: MeSH or
EMTREE heading; lower case: free text
term
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HISTORY

Protocol first published: Issue 2, 2008
Review first published: Issue 10, 2012

Date Event Description

2 November 2010 New search has been performed The contact reviewer changed. Two authors of the protocol ac-
knowledged.

22 February 2009 Amended Converted to new review format.
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