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ABSTRACT

Detection and treatment of latent tuberculosis infection (LTBI) is an essential measure for tuberculosis
(TB) control in low-incidence countries. However, such strategy is limited by the low predictive ability of
the diagnostic tests for the development of active TB among infected people and the long-term and toxic
treatment regimens. The in vitro interferon-gamma release assays are more specific and sensitive than
the tuberculin skin test (TST), and enable a better selection of cases requiring treatment. Nonetheless,
their capacity to predict development of TB is still poor. In addition, treatment regimens for LTBI are long,
and compliance rates are low. This review discusses the use of the available diagnostic tests and the new

approaches to the diagnosis of LTBI, as well as its management in different clinical scenarios.
© 2017 Elsevier Espaiia, S.L.U. and Sociedad Espafiola de Enfermedades Infecciosas y Microbiologia
Clinica. All rights reserved.
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RESUMEN

La deteccién y tratamiento de la infeccion tuberculosa latente (ITBL) constituye una medida esencial para
el control de la tuberculosis (TB) en paises de baja incidencia. Esta estrategia esta limitada, sin embargo,
por la falta de capacidad predictiva de las pruebas diagnésticas para el desarrollo de TB activa entre las
personas infectadas y la larga duracién y toxicidad de las pautas de tratamiento. Las técnicas in vitro
de liberacién de interferén-gamma son mas especificas y sensibles que la prueba de la tuberculina, y
permiten seleccionar mejor los casos que requieren tratamiento. Aun asi, su capacidad para predecir el
desarrollo de TB sigue siendo pobre. Ademas, las pautas de tratamiento de ITBL son largas, y las tasas
de cumplimiento, bajas. Esta revision discute el uso de las técnicas diagnésticas disponibles y las nuevas
aproximaciones al diagnéstico de la ITBL y su abordaje terapéutico en diferentes escenarios clinicos.

© 2017 Elsevier Espafia, S.L.U.
y Sociedad Espafiola de Enfermedades Infecciosas y Microbiologia Clinica. Todos los derechos reservados.

Introduction (LTBI) has become an essential means of controlling TB in low-
incidence countries, where the endogenous reactivation of a past
In addition to early treatment of patients with active tuberculo- infection is the principal source of new cases. Following primary

sis (TB), the detection and treatment of latent tuberculosis infection infection, the immune system is capable of maintaining control in

the majority of cases, giving rise to the persistence of viable bacilli
that have the capacity to proliferate and develop into active TB in
the future. Currently, this binary model of latency vs active disease
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is considered a simplification of a broader spectrum, stretching
from elimination of the infection to clinical disease and passing
through latent and clinically silent states. In practice, however, a
pragmatic definition of LTBI as infection by Mycobacterium tubercu-
losis complex, based on reactivity to the tuberculin skin test (TST)
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or to an interferon-gamma release assay (IGRA), without evidence
of active disease, is accepted.! The risk of progression to active TB
is estimated at 10% of infected individuals. Recent infection, age <5
years, cellular immune deficiency of any nature and never-treated
pulmonary TB with residual lesions significantly increase the risk
of progression.! Between 1950 and 1960, the usefulness of isoni-
azid (INH) to prevent the development of TB in people exposed
to patients with pulmonary TB was demonstrated. Since then, the
same benefit has been demonstrated, with INH or alternative regi-
mens, in other at-risk groups. This article discusses the diagnosis of
and therapeutic approach to LTBI on the basis of current evidence.

Diagnosis of latent tuberculosis infection

LTBI is diagnosed using techniques that test the sensitivity of
the individual to various M. tuberculosis antigens. Traditionally, the
technique used has been the TST. This technique involves the intra-
dermal inoculation of a purified protein derivative (PPD) containing
a mix of more than 200 antigens present in M. tuberculosis, in the
Bacillus Calmette-Guérin (BCG) vaccine strain and environmental
mycobacteria.

Available techniques for the diagnosis of tuberculosis infection

The TST has been in use for more than 100 years and represents a
useful tool in the management of tuberculosis infection. However,
it does have significant limitations. The main deficiency is due to
its low specificity in individuals vaccinated with BCG and infected
with environmental mycobacteria. Therefore, in vaccinated indi-
viduals or those sensitised with environmental mycobacterium, it
is virtually impossible to distinguish a positive response due to a
true reaction to M. tuberculosis from a reaction due to another cause.
Moreover, the TST has reduced sensitivity in immunocompromised
individuals and small children with immature immune systems, as
they cannot mount an adequate response to antigen stimulation.
In these cases, it is also difficult to discern between anergy and a
true negative result.

Over a decade ago, the use of in vitro immunodiagnostic tech-
niques was introduced in clinical practice, allowing tuberculosis
infection to be diagnosed by means of laboratory tests. In short,
these techniques involve in vitro stimulation of T-cells circulating
in the blood, using antigens specific to the M. tuberculosis complex.
If the individual is infected, their T-cells will respond by releasing a
wide variety of cytokines that can be detected using immunologi-
cal techniques. The cytokine detected in the commercially available
techniques is interferon-gamma (IFN-v). The main advantage of
IGRAs stems from the antigens used to stimulate the T-cells: the
proteins 6-kD M. tuberculosis early-secreted antigenic target (ESAT-
6) and 10-kD culture filtrate protein (CFP-10) codified in region
of difference 1 (RD1).2 These antigens are specific to M. tubercu-
losis and are not present in either the BCG vaccine strain or the
majority of environmental mycobacteria. The two commercially
available techniques are QuantiFERON®—TB Gold (QFT-G) (Qia-
gen, Diisseldorf, Germany) and T-SPOT"-TB (Oxford Immunotec,
Oxford, UK). Both techniques have been approved by the U.S.
Food and Drug Administration (FDA) and the European Commis-
sion (for use in Europe). Until recently, the version of QFT-G used
was QuantiFERON-TB Gold In-Tube (QFT-GIT), which also included
a third Ag (TB7.7) and detected the response of CD4+T cells. A
new version is now in use, QuantiFERON® -TB Gold Plus (QFT-Plus),
which is capable of identifying responses by CD4+T and CD8+T cells.
Its other difference is that the TB7.7 Ag has been removed. The main
difference between IGRAs is that whereas QFT-G stimulates whole
blood and measures the quantity of IFN-y released using ELISA,
T-SPOT.TB measures the number of T-cells that produce IFN-y in

response to stimulation using ELISPOT. IGRAs offer a further poten-
tial advantage in the inclusion of negative and positive controls to
identify possible non-specific reactions and false negative results.?
IGRAs can also be affected by immune deficiency and difficulty
responding to M. tuberculosis antigens, although the studies carried
out appear to suggest that the impact is less than with the TST.*

The primary objective of screening for tuberculosis infection is
to be able to identify and threat those individuals who are infected
and will progress to active disease. However, both the TST and
IGRAs, to a greater or lesser extent, only detect sensitivity to anti-
gens. The individuals identified may be those with recent infection
and most risk of progression, those with distant infection and very
low risk or even those whose risk of progression is null, but who
still maintain an immune response to the mycobacterium. In other
words, the capacity of the TST and IGRAs to predict the development
of TB is very poor, as a large number of individuals with a positive
result in the TST or IGRAs will not progress to clinical disease.”
Nonetheless, even with this limitation, IGRAs have significantly
improved the diagnosis of tuberculosis infection. In spite of their
similar predictive values, their increased specificity has allowed
the number of unnecessary preventive treatments to be reduced
without increasing the risk of developing active tuberculosis down
the line, as has been demonstrated in a recent observational study®
and clinical trial.” In addition, IGRAs have improved the detection
of tuberculosis infection in immunocompromised patients.

The potential capacity of QFT-Plus, the new version of QFT-
GIT, to detect the specific response of CD4+T and CD8+T cells may
increase our ability to identify infected individuals, especially those
who are immunocompromised, since many immune deficiencies
are associated with general lymphopenia or specific depletion of
CDA4+T cells. Moreover, CD8+T cells, which respond to short-chain
peptides on RD1 antigens, are detected more frequently in patients
with active TB than in those infected without active disease, and
this response can therefore be associated with recent exposure to
M. tuberculosis and a higher bacterial load.? To date, it has been con-
firmed that QFT-Plus presents similar sensitivity and specificity to
QFT-GIT, and it has been suggested that it might allow us to better
identify those infected individuals at greater risk of progression to
active disease.”!? Even so, these data must be confirmed and evi-
dence obtained of its use in managing the diagnosis of tuberculosis
infection in the immunocompromised population. Table 1 shows
the general differences between the TST and IGRAs.

Recommendations for the use of interferon-gamma release assays

An evidence-based consensus document created by a panel
of experts from the Mycobacteria Study Group (GEIM-Grupo de
Estudio de Micobacterias) of the Spanish Society for Infectious
Diseases and Clinical Microbiology (SEIMC-Socieded Espafiola de
Enfermedades Infecciosas y Microbiologia Clinica) and the Spanish
Society for Pulmonology and Thoracic Surgery (SEPAR - Socieded
Espaiiola de Neumologia y Cirugia Tordcica) for the use of diagnos-
tic techniques for tuberculosis infection was published in 2016."!
The recommendations are based on distinct population groups and
their risk of progressing to active disease if infected (Table 2). When
this document was being produced, the existing evidence for QFT-
G corresponded only to the QFT-GIT version, as QFT-Plus had not
yet been released. However, in view of the available data, the rec-
ommendations given below can also be applied to QFT-Plus. The
principal recommendations for use are:

Study of contacts in adults

Given that the TST continues to be much more widely avail-
able than IGRAs in healthcare centres, and that the percentage of
patients with a negative result who do not develop TB is very high,
it recommends that the study of contacts be initiated with the TST,
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Table 1
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Comparison between the available tests for latent tuberculosis infection.

Tuberculin skin test

QuantiFERON® -TB Gold Plus

T-SPOT®.TB

Antigens

Test type

Response evaluation
(positive result)
BCG vaccine
interference

Booster effect
Distinction between
active TB and LTBI
Sensitivity
Specificity

Prediction of active TB
development

Purified protein derivate (PPD)
(mix of cell wall antigens for M.
tuberculosis complex and various
environmental mycobacteria)

Mantoux intradermal reaction
Two visits (administration and
reading)

Induration (positive > 5 mm)
Yes

Yes
No

71-82%

Without BCG: 95-99%

With BCG: low and very variable
2-3%

ESAT6, CFP10

(antigens specific to M. tuberculosis
complex and not present in either the
BCG vaccine strain or the majority of
environmental mycobacteria)

In vitro test using whole blood
Detection of free [FN-y

ELISA

One visit

IFN-v production: >0.35IU/ml

80-95%
97.2-100%

No data
(2.8-14.3% for QFT-GIT)

ESAT6, CFP10

(antigens specific to M. tuberculosis
complex and not present in either the
BCG vaccine strain or the majority of
environmental mycobacteria)

In vitro test using peripheral blood
mononuclear cells

Detection of [FN-y-producing cells
(spots)

ELISPOT

One visit

IFN-y production: >6 spots

No

No
No

86-93%
86-100%

3.3-10%

BCG: Bacillus Calmette-Guérin; CFP10: culture filtrate protein 10; ESAT6: early-secreted antigenic target 6; IFN-y: interferon-gamma; LTBI: latent tuberculosis infection;

QFT-GIT: QuantiFERON®-TB gold in-tube; TB: tuberculosis; TST: tuberculin skin test.

Table 2
Recommendations for use of the tuberculin skin test and IGRAs in clinical practice'!
Risk group Recommendation
Contacts study
Adults Start study with TST

Confirmation of positive results with an IGRA
in those vaccinated with BCG*

Start study with TST

Confirmation of positive results with an IGRA
in those vaccinated with BCG

TST plus IGRA, independently of BCG

TST in initial screening

Children > 5 years

Children<5 years
Screening in healthcare

personnel Confirmation of positive results with an IGRA.
In the event that the IGRA is negative, continue
periodic testing with IGRA only if there is no
suspicion of active TB or immune deficiency
HIV
CD4 =200 TST plus IGRA
CD4<200 IGRA
Chronic inflammatory TST plus IGRA
diseases
Transplant patients TST plus IGRA

BCG: Bacillus Calmette-Guérin; IGRA: interferon gamma release assay; TB: tuber-
culosis; TST: tuberculin skin test.

2 The benefit of confirming a positive TST with QFT-G, even in contacts who have
not received the BCG vaccine, has recently been demonstrated.”

although positive results will need to be confirmed with an IGRA
in individuals vaccinated with BCG.

Screening in healthcare personnel

The TST is recommended for initial screening, as well as periodic
testing for tuberculosis infection in healthcare personnel. However,
it suggests that positive results be reconfirmed with an IGRA. In the
event that the TST is positive but the IGRA is negative, it suggests
continuing periodic testing with IGRAs only if there is no suspicion
of active TB or immune deficiency.

Study of contacts in children

As in adults, it recommends initiating the study of contacts with
the TST, but, in the case of children vaccinated with BCG, positive
results must be confirmed with an IGRA. Due to the recognised
low sensitivity of the techniques in children under 5 years of age,

it suggests performing both the TST and IGRAs, regardless of BCG
vaccination, with the aim of maximising the chances of detecting
those infected children at greatest risk of progressing to clinical
disease.

Patients with human immunodeficiency virus (HIV) infection

It recommends using the TST and IGRAs in individuals infected
with HIV. In addition, in individuals with HIV infection and a CD4
count below 200/ml, the panel suggests using only IGRAs, as the
TST rarely detects infection in patients with advanced immune
deficiency.

Patients with chronic inflammatory diseases

The recommendation is aimed at screening for tuberculosis
infection before patients begin biological therapies. These patients
already receive otherimmunomodulator therapies that may reduce
the sensitivity of screening techniques. It therefore recommends
that both the TST and IGRAs be used to maximise the chances of
detecting tuberculosis infection.

Transplant patients
The recommendation in this at-risk population is also to perform
screening prior to transplant using the TST and an IGRA.

Further considerations on the use of interferon-gamma release
assays

The use of IGRAs requires a certain infrastructure in order to per-
form them, which includes the relatively rapid transport of samples
to laboratories (particularly important for the T-SPOT.TB) and the
need to perform venipuncture, which makes studies of contacts in
very large groups logistically more difficult to carry out.

The choice of one IGRA technique over another depends on
diverse factors, beyond the inherent strengths of each, which, on
the basis of the published evidence, can be considered comparable,
and remains the user’s decision. Some of the considerations that
must be taken into account when choosing a technique are detailed
below. On the one hand, T-SPOT.TB has the disadvantage of requir-
ing more technical handling in the laboratory than QFT. But on
the other, there is the perception that T-SPOT.TB offers greater
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sensitivity in the immunocompromised population and young
children, although this perception is not solidly documented. An
interesting fact is that the results of IGRAs can be affected by
tobacco use.'? It has recently been demonstrated that there is a
significant relationship between the number of cigarettes smoked
by the patient and the possibility of a negative or undetermined
IGRA result.!?

There are also other logistical considerations, such as the fact
that, in not requiring a second visit by the patient in order to obtain
the results, as is the case with the TST, IGRAs may be preferable in
those patients who are not expected to return for further visits.

Future approaches in the diagnosis of tuberculosis infection

With the aim of overcoming the principal limitations of the
available techniques—for example improving positive predictive
value, capacity to distinguish between infection and disease, and
between recent and remote infection - work is ongoing in the
development of new approaches that will allow for global improve-
ments in the diagnosis of tuberculosis infection.

Techniques that maintain the interferon-gamma release assay
format

On the one hand, new techniques that keep to the IGRA format,
but aim to detect other cytokines, such as IP-10, have demonstrated
that they may be a good alternative to the use of IFN-y.!4 IP-10
has demonstrated comparable results in various study groups,'>~17
as well as being found to be very stable when dried on filter
paper, which would facilitate the transport of samples to refer-
ence laboratories.!” On the other hand, other antigens to stimulate
T-cells are being explored, such as dosR-regulon encoded pro-
teins and IVE-TB antigens, which are expressed when the bacteria
is latent. Despite the existence of results that could be consid-
ered promising, these have still not been completely finalised.'8
A further proposal is a test similar to the TST involving intrader-
mal inoculation of the specific antigens ESAT-6 and CFP-10 (C-Tb,
Statens Serum Institut). This in vivo technique presents no cross-
reactivity in individuals vaccinated with BCG and could be a real
alternative to the conventional TST.!9

The significance of the quantitative value of the IFN-y response
in the QFT-GIT, as a tool for predicting progression to disease, has
been a controversial subject since IGRAs were first used. Recently,
a study has found evidence that QFT-GIT conversions with elevated
IFN-vy values have a strong prognostic value for the development
of TB in children, which may help to improve decision-making in
the prescription of preventive treatment.2%2! For this reason, more
in-depth knowledge of the variability of these in vitro techniques,
as well as conversions/reversions, may help to identify those per-
sons at greatest risk of developing active TB.22 Lastly, transcriptome
study could be a very useful tool to detect host RNA profiles that
may be associated with the development of TB.%>

Antibody glycosylation pattern detection

Although researchers have been trying for years to develop
diagnostic techniques based on the detection of antibodies, until
now these methods have been of little use in the diagnosis of TB.
Recently, a study published by Lu et al. in the journal Cell** has
demonstrated that patients with active TB present IgG antibodies
with patterns of glycosylation that differ from those of infected
individuals. Concrete differences have been observed in the pres-
ence of galactose and sialic acid in IgG antibodies, such that infected
individuals present much higher levels than those with active dis-
ease. It is known that the presence of certain galactose or sialic acid
structures is associated with increased anti-inflammatory activity.

These results therefore suggest that distinct glycosylation profiles
may induce different types of effector response.2>

Cell markers

Finally, the search for new cell markers through cytometry is
also a promising approach. It has been observed that the reduction
in the expression of the cell marker CD27 on CD4+T cells specific
to M. tuberculosis might represent a marker of active TB, as during
infection with M. tuberculosis a series of CD4+T cells with low CD27
expression is produced in the blood as well as an increase of this
cell type at the site of the infection.2627 This process is known as
homing, in reference to the migratory action of the cells that express
specifichoming receptors such that they are directed to the infected
tissue.

Treatment of latent tuberculosis infection

The grounds for antibiotic treatment for the prevention of active
TB are the elimination of the latent bacterial population, made up of
bacilli with low metabolic activity, with the aim of avoiding a later
reactivation. This population encompasses both the intracellular
(macrophages) and extracellular in the caseum, as described by
Mitchinson?® (Fig. 1). Paradoxically, while INH is very active against
a constantly multiplying bacillus population, its activity against
bacilli with low metabolic activity is marginal. The widespread use
of INH with this objective is motivated by the excellent bactericidal
activity demonstrated in the treatment of active TB prior to this
knowledge. Specifically, the sterilising activity of rifampicin (RMP)
and pyrazinamide (PZA), through its activity against this latent pop-
ulation, has prompted studies in animal models and clinical trials
for the treatment of LTBI.

Isoniazid

The efficacy of INH was established in clinical trials started in the
1950s and completed in the 1960s by the U.S. Public Health Service
with more than 100,000 subjects, including children, TB contacts,
institutionalised patients and those with positive TSTs.293? They
compared INH against a placebo in these subjects for 12 months.
The efficacy of INH varied between 25% and 92% (90% in sub-
jects who adhered to treatment). Efficacy was correlated with
treatment duration, gradually increasing up to 9-10 months and
stabilising from that point. This observation prompted the major-
ity recommendation of a duration of 9 months. Nonetheless, in a
later meta-analysis including 73,375 subjects, INH for 6-12 months
reduced the risk of TB by 60%, with no significant differences
between a 6-month (relative risk: 0.44; 95% CI: 0.27-0.73) and
12-month (relative risk: 0.44; 95% CI: 0.27-0.73) duration.?! On
the other hand, a study in 28,000 people with fibrotic pulmonary
lesions compatible with previous TB demonstrated greater effec-
tiveness of INH for 12 months (75%) compared to 6 months (65%),
which increased when only those subjects who adhered to the
treatment were taken into account (69% for 6 months and 93% for
12 months). Overall, the protective effect of preventive treatment
with INH in these studies persisted for a number of decades.> Isoni-
azid was also effective for the treatment of LTBI in patients infected
with HIV.3? Its protective effect appears to the prolonged, as was
demonstrated in a recent study in Brazil,?? but gradually decreases
with time in high-incidence countries.

Hepatic toxicity is potentially the most serious adverse effect
of INH. In its early days, when this effect was not well-known,
there were serious cases of hepatitis, and even deaths.2?:30 Rates of
clinical hepatitis varied between 0.0% and 2.9% in a meta-analysis
of 38,257 subjects. These cases arose primarily in the first three
months of treatment, and age was a significant risk factor, vary-
ing between 0% in the under 20s and 2.3% in adults between 50
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Streptomycin)
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Sporadic metabolism
(neutral medium)

Rifampicin

Fig. 1. Schematic representation of hypothetical bacterial populations in active tuberculosis and the activity of anti-tuberculosis drugs.?® Populations B and C (shaded)
represent metabolically less active types, which are essentially susceptible to pyrazinamide and rifampicin, respectively.

and 64 years of age. Contemporary studies, however, have given
much lower rates of symptomatic hepatitis, varying between 1
and 3 per 1000.3* This is likely due to closer follow-up of patients
and early suspension of treatment, thereby avoiding progression to
more serious forms of hepatitis.

Alternatives to isoniazid

Despite its demonstrated efficacy, INH's 6-9 month treat-
ment regimens are still long and compliance is suboptimal. As
alternatives to INH, attention has focussed on RMP and PZA, drugs
that have allowed treatment for active TB to be shortened to 6
months. A recent meta-analysis concluded that regimens which
include RMP for 3 or more months were equally as effective as, if
not more than, INH for 6-9 months.>>

Rifampicin in combination with pyrazinamide

A regimen consisting of RMP and PZA for 2 months was effec-
tive for the prevention of TB in patients with HIV infection, and
was recommended by the ATS/CDC in 2000. However, after its use
was extended, cases of severe hepatotoxicity, including death, were
reported in people without HIV infection, due to which its use is not
recommended.??30.34

Rifampicin in combination with isoniazid (RH)

The combination of RMP with INH is a valid alternative to INH,
and is in widespread use. Its efficacy has been proven, in particu-
lar in patients with HIV infection in Africa.?® It was evaluated in
immunocompromised subjects in a clinical trial in patients with
silicosis, which included INH for 6 months, RMP for 3 months and
the combination of RMP and INH for 3 months vs placebo.?¢ All
three regimens reduced the risk of TB with respect to placebo, but
there were no significant differences between them. Considering
only subjects who adhered to treatment, efficacy was estimated at
48% for INH and 41% for RMP in combination with INH.

Rifampicin monotherapy

Monotherapeutic treatment of LTBI with RMP was studied in the
clinical trial cited above, in which its effectiveness was estimated
at 63% vs 48% for INH.?6 RMP monotherapy has been associated
with fewer serious adverse effects and better compliance rates than
INH. The treatment duration usually recommended for RMP is 3-4
months.

Rifapentine in combination with isoniazid

Rifapentine (RPT) a medium- to long-acting rifamycin, has
demonstrated good activity against LTBI in murine models when
administered in combinations with INH, and its clinical efficacy
was demonstrated in a clinical trial comparing RPT 600 mg and INH
900 mg, administered weekly for 3 months under directly observed
therapy, with 9 months of self-administered INH 600 mg/day.>” The
regimen of RPT with INH was as effective as INH alone (0.19% and
0.43% of cases for RPT/INH and INH, respectively), had a higher
rate of compliance (82.1% vs 69%) and caused less hepatotoxi-
city (0.4% vs 2.7%), although treatment was suspended due to
adverse effects in more cases (4.9% vs 3.7%). Similar results were
obtained in children and patients with HIV infection.33*° Owing
to these results, this regimen was approved by the FDA for the
treatment of LTBI under directly observed therapy in persons > 2
years of age and, in 2014, the Centers for Disease Control and
Prevention and the World Health Organisation included it as an
alternative to INH. Rifapentine does not, however, have approval in
Europe.

Treatment of latent tuberculosis infection in different clinical
scenarios

Today, the need to improve control of LTBI in order to meet the
overall goal of control and elimination of TB is widely accepted. A
significant reduction in the pool of LTBI carriers would have a real
impact on controlling its spread at a population level. Nonetheless,
this strategy is limited by two factors: firstly, the lack of diagnostic
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tests with the ability to adequately predict the development of
active TB or biomarkers of LTBI reactivation, meaning that many
unnecessary treatments must be administered in order to prevent
a small number of cases of TB, and, secondly, the long duration
of the treatment regimens and low rates of compliance. We are
therefore faced with the dilemma of needing to treat more LTBI
cases in order to have a real impact on TB control, while also
needing to focus our efforts on the groups at most risk, in whom
this strategy has been found to be cost-effective. The strategies and
other programmatic aspects of TB control fall outside the scope
of this article and can be consulted in other sources. Below we
discuss relevant aspects of treatment in clinical scenarios in which
it is routine practice in accordance with the recommendations in
clinical practice guidelines.

Recent tuberculosis infection

The basis for treatment due to recent TB infection is the
increased risk of progression to active disease in the first years
after the primary infection. Any person with a recent change in
TST or IGRA results, or contact with a patient suffering from pul-
monary and/or laryngeal TBand a TST > 5 mm or positive IGRA, once
active disease has been ruled out, should be offered treatment for
tuberculosis infection (Table 3).

In the absence of treatment, the natural history of MDR-TB is
essentially the same as that of susceptible M. tuberculosis infection,
and the risk of infection and disease after exposure to MDR-TB is
well documented. From this, we can infer that the diagnosis and
treatment of infection in contacts of MDR-TB is an important factor
to avoid transmission of the infection. The only data available to
date come from observational studies.*° These include a study on
104 contacts who received levofloxacin (in subjects < 12 years) or
moxifloxacin (in subjects > 12 years) for 12 months, in combination
with ethambutol or ethionamide.*! None of the contacts treated
developed active TB, while 3 of the 15 who refused treatment fell
ill. Another attractive combination is levofloxacin (or ofloxacin)
with PZA. However, these combinations have been poorly toler-
ated, leading to discontinuation of treatment in a high proportion
of cases.*0

Due to a lack of clinical trials, the World Health Organisation
recommends periodic follow-up of MDR-TB contacts for the first
two years, without antimicrobial treatment. Nonetheless, a con-
sensus of experts recommends administering fluoroquinolone in
high-risk contacts.*2 There are currently two ongoing clinical trials
comparing levofloxacin with placebo (VQUIN and TB CHAMP) and
another comparing delamanid with INH (PHOENIx), the results of
which are expected in 2020.

Patients with human immunodeficiency virus infection

HIV infection increases the risk of active TB in people with LTBI,
and this risk rises further as the immune deficiency progresses. The
effectiveness of LTBI treatment in HIV sufferers has been widely
demonstrated.?? All patients with HIV infection with demonstrated
LTBI should be offered treatment for the LTBI once active TB has
been ruled out (Table 3). Shorter regimens with rifamycins have
the disadvantage of frequent interactions with many antiretroviral
drugs, which represents an important drawback for their use in
these patients.

Transplant patients

The incidence of TB in patients who have received organ trans-
plants is higher than in the general population.*? The risk depends
on the type of transplant (prevalence of 1.3-6.5% in lung transplants
vs 0.05-0.26% in autologous haematopoietic stem cell transplants)
and the endemic situation in the region (prevalence between
0.48% in low-incidence countries and 15.2% in high-incidence
countries).*3 Although the evidence of the benefit of LTBI treat-

ment in transplant patients is limited, screening for infection and
treatment is routine practice and forms part of clinical practice
guidelines. The treatment of any transplant patient with a pos-
itive TST or IGRA is recommended. Experience is limited almost
exclusively to INH in kidney and liver transplants, thus INH for 6
to 9 months is commonly the recommended treatment*? (Table 3).
Treatment is particularly difficult in patients with advanced liver
disease due to the potential hepatotoxicity of the drugs. For this
reason, some groups advocate treating after transplant, a strat-
egy which improves rates of treatment completion. Rifamycins
appear to be better tolerated, although they have the drawback
of interactions with immunosuppressants. A clinical trial assessed
the efficacy and safety of levofloxacin, comparing it with INH in
liver transplant candidates.** The trial had to be halted prematurely
due to an unexpectedly high incidence of severe tenosynovitis
associated with levofloxacin (18%). Even so, 55% of the subjects
treated with levofloxacin completed 9 months of treatment, vs
44% of those treated with INH, and there were no cases of TB
after a mean follow-up period of 9 months. A later retrospective
study had more favourable results with regard to the toxicity of
levofloxacin.*>

Patients with chronic inflammatory diseases on biological
therapies

In parallel with the improved quality of life and prognosis
offered to patients with immune-mediated inflammatory dis-
eases by biological therapies, a risk of TB has become apparent
in these patients, particularly in relation to anti-tumour necrosis
factor-alpha (anti-TNF-a) agents. The effectiveness of systematic
screening and treatment of LTBI was also quickly demonstrated
in this population.*64’ The reported results are predominantly
with INH for 6-9 months, although shorter regimens with RMP
with/without INH appear to be equally effective*3 (Table 3).

Paediatric population

Children exposed to bacilliferous pulmonary TB, when consid-
ered to be indicated, or if there is evidence of LTBI, are treated
with INH for 6-9 months, RH for 3 months or, in children>12
years, RPT and INH for 12 weeks under directly observed therapy
(Table 3). RMP for 4 months would be indicated in patients with
toxicity or contraindications to INH or in the event of exposure
to cases with strains resistant to INH. Regarding exposure to and
(presumed) infection with MDR-TB, just as in adults, there is no
consensus, but a regimen of 6-9 months of fluoroquinolone (moxi-
floxacin only if >12 years) in combination with EMB or ethionamide,
depending on the susceptibility tests, is the most recommended
regimen.

The most widely accepted regimen is FQ 6-9 months (mox-
ifloxacin only if >12 years) in combination with another drug
(EMB or ETO), considering the association of INH at high doses.
For a more detailed knowledge of the approach to TB exposure
in children, indications of diagnostic tests for TB infections and
treatment indications and monitoring, we refer the reader to an
update on the treatment of TB in children by the Spanish Society
of Paediatric Infectious Disease (Socieded Espafiola de Infectologia
Pedidtrica).*®

Other high-risk situations

Other situations exist in clinical practice in which immune defi-
ciency induced by drugs and other debilitating chronic conditions -
advanced kidney and liver disease, diabetes mellitus, cancer, mal-
nutrition, alcoholism and drug addiction - lead to an increased risk
of TB. In view of the lack of evidence regarding the cost-benefit ratio
in these situations, there are not generally any explicit regulations
in this regard. However, the possibility should be contemplated,
weighing up the pros and cons in each case. In particular, but not
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Table 3
Treatment regimens recommended for the treatment of latent tuberculosis infection.
Regimen Dose, mg/kg (maximum dose) Interval (duration) Monitoring
Rifampicin Adults: RMP: 10 mg (600 mg) Daily Toxicity:
(RMP) +isoniazid INH: 5mg (300 mg) (3 months) Monthly clinical monitoring
(INH) Children: RMP: 10-20 mg (600 mg) Liver enzymes pre-treatment and at 4 weeks
INH: 7-15mg (300 mg) (earlier if altered at baseline) and whenever

symptoms arise
In children, determination is not necessary at
baseline and only during follow-up if
symptoms arise.
Adherence:
Urine colour (RMP) & INH metabolites in urine
(Eidus-Hamilton test) at each visit

Rifampicin (RMP) Adults: 10 mg (600 mg) Daily Toxicity:

Children: 10-20 mg (600 mg) (4 months) Monthly clinical monitoring

Liver enzymes pre-treatment and at 4 weeks
(earlier if altered at baseline) and whenever
symptoms arise
In children, determination is not necessary at
baseline and only during follow-up if
symptoms arise.

Adherence:
Urine colour at each visit
Isoniazid (INH) Adults: 5mg (300 mg) Daily Toxicity:
Children: 7-15 mg (300 mg) (6 months; 9 in patients with HIV infection) Monthly clinical monitoring
3 days/week Liver enzymes pre-treatment and at 4 weeks
(6 months)? (earlier if altered at baseline) and whenever

symptoms arise

If risk factors for toxicity are present, repeat
monthly

In children, determination is not necessary at
baseline and only during follow-up if
symptoms arise.

Adherence:

INH metabolites in urine (Eidus-Hamilton test)
at each visit

Rifapentine Adults (total dose/day): Weekly Toxicity:

(RPT)" +isoniazid INH: 15 mg (900 mg) (12 weeks)? Monthly clinical monitoring

(INH) RPT: <50kg 750 mg Liver enzymes pre-treatment in the event of:
>50kg 900 mg HIV infection, liver disease, alcoholism,
Children (only >2 years): concomitant hepatotoxic medication
INH: 2-11 years 25 mg (900 mg) If the baseline determination is normal, repeat
>12 years 15 mg (900 mg) if symptoms arise. If the baseline
RPT: 10-14 kg: 300 mg (900 mg) determination is altered, repeat regularly
14.1-25 kg: 450 mg (900 mg) Adherence:
25.1-32 kg: 600 mg (900 mg) INH metabolites in urine (Eidus-Hamilton test)
32.1-49.9kg: 750 mg (900 mg) at each visit

Fluoroquinolone,® Adults (total dose/day): Adults: Toxicity:

moxifloxacin (Mfx) Mfx: 400 mg Daily (6 months) Monthly clinical monitoring

or levofloxacin (Lfx)? Lfx: 500 mg Children: Liver enzymes pre-treatment and at 4 weeks
Children: Daily (6-9 months) (earlier if altered at baseline) and whenever
Mfx (only >12 years): 7.5-10 mg/kg/d symptoms arise
Lfx: 7.5-10 mg/kg/12 h (<5 years) ECG in the event of concomitant treatment
10-15mg/kg/24 h (>5 years) with drugs that can prolong the QT interval

Periodic eye test if EMB added
Adherence:

Clinical evaluation

ECG: electrocardiogram; EMB: ethambutol; HIV: human immunodeficiency virus.

3 Administer under DOT.

b Rifapentine not approved in Europe.

¢ Indicated for treatment of latent tuberculosis infection in cases of exposure to multi-drug-resistant tuberculosis or where RMP and INH cannot be given.
Fluoroquinolone has been combined with ethambutol or ethionamide depending on the susceptibility of the strain in the index case.



J. Dominguez et al. / Enferm Infecc Microbiol Clin. 2018;36(5):302-311 309

Table 4

Anti-tuberculosis drugs used to treat latent tuberculosis infection and their adverse reactions.

Drug Adverse reactions

Safety in the use of the drugs

Isoniazid Elevated liver enzymes

Hepatitis

Hypersensitivity (skin reaction, itching, fever)
Peripheral neuropathy

CNS alterations (encephalopathy, convulsions)
Joint pain

Lupus-like

Haemolytic anaemia

Elevated cholestasis liver enzymes

Hepatitis (rare if not associated with INH)
Hypersensitivity (skin reaction, itching, fever)
Gastrointestinal intolerance
Thrombocytopenia

Haemolytic anaemia

Flu-like syndrome

Interstitial nephritis

Orange-coloured fluids (sweat, urine, tears)
Elevated liver enzymes

Hepatitis

Gastrointestinal intolerance

Light sensitivity

Insomnia, anxiety

Altered liver test results, hepatitis

Tendinitis and tendon rupture

Long QT

Rifampicin

Rifapentine

Moxifloxacin

Gastrointestinal intolerance
Insomnia, anxiety

Light sensitivity

Musculoskeletal pain

Tendinitis and tendon rupture
Altered liver test results, hepatitis
Long QT

Levofloxacin

Ethambutol Gastrointestinal intolerance
Hypersensitivity (skin reaction, itching, fever)

Optic neuritis

Hepatotoxicity risk factors: alcoholism, concomitant hepatotoxic
drugs and liver disease

Concomitant administration of vitamin Bs recommended (some
preparations already include this in the formulation)

Safe to use during pregnancy and breastfeeding

Liver metabolism No adjustment required based on kidney function

Common drug interactions. Before prescribing, interactions with the
drugs the patient is taking must be checked

Safe to use during pregnancy and breastfeeding

Liver metabolism No adjustment required based on kidney function

Common drug interactions. Before prescribing, interactions with the
drugs the patient is taking must be checked

Risk factors for tendinitis and tendon rupture: advanced age and
concomitant treatment with corticosteroids

Moxifloxacin must be used with caution in patients on concomitant
medication that could cause a prolonged QT interval, hypokalaemia or
hypomagnesaemia

Moxifloxacin is contraindicated during pregnancy and breastfeeding
Liver metabolism No adjustment required based on kidney function
Must be used with caution in patients with risk factors for prolonged
QT interval: congenital long QT syndrome, concomitant use of
medications that might prolong the QT interval, hypokalaemia and
hypomagnesaemia

Elimination through the kidneys Requires adjustment in patients with
altered kidney function

Contraindicated in pregnancy In children < 12 years, the benefit of its
use in multi-drug-resistant tuberculosis outweighs the risk. Its use is
recommended for this indication.

Monitor visual acuity and colour vision in extended treatments

Safe to use during pregnancy and breastfeeding

Elimination through the kidneys Requires adjustment in patients with
altered kidney function

CNS: central nervous system; QT: QRS complex width.

exclusively, this should take into account the type and duration of
the immune deficiency (for example dose and duration of a steroid
therapy), risk of toxicity of the treatment (age, comorbidities,
concomitant medication) and the pre-existence of factors for poor
treatment adherence. In the absence of better evidence, when
the risk-benefit ratio is considered to be favourable, screening for
TB infection should be carried out and treatment indicated if it
is found.

Adherence control measures and adverse effects monitoring

Adherence control is an essential measure if LTBI treatment is
to be successful. There is no consensus on the method to use. Poor
adherence is associated with factors such as poor housing condi-
tions, lack of family support, immigration and, in general, lack of
perception of LTBI as a health problem and risk of illness. In these
circumstances, health education becomes especially important, as
well as supporting treatment for its duration. In the experience
of the TB Unit of the Hospital Universitari de Bellvitge, measures
such as initial health education by specialist nursing personnel
(explaining the concept of tuberculosis infection/disease, reasons
for treatment and side effects), easy access to the therapeutic team
(direct telephone number), repeated contact in the event of fail-
ure to attend visits, and monitoring INH metabolites in urine or
urine colour for treatment with RMP at each visit have allowed us
to complete LTBI treatment in >80% of cases.”°

Tolerance of the treatment must be monitored for its duration.
Aside from detecting potentially serious problems, clinical assess-
ment of mild symptoms attributed to the treatment by the patient
serves as support to continue the treatment. Although it is not well
defined how and how often this should be done, a good practice
would consist of determining liver enzymes pre-treatment and at
least one month from the start. An exception to this might be chil-
dren, in whom liver toxicity is very rare, and it would be acceptable
to start treatment without this analysis and to perform it only if
symptoms arise. Conversely, in patients with an underlying dis-
ease such as transplant patients, closer monitoring may be required
(Tables 3 and 4).

Funding

Funded projects related to the content of this article: Spanish
Society for Pulmonology and Thoracic Surgery (SEPAR - Socieded
Espaiiola de Neumologia y Cirugia Tordcica), Catalan Pulmonology
Foundation (FUCAP - Fundacié Catalana per la Pneumologia), Insti-
tuto de Salud Carlos I (ISCIII - the main Public Biomedical Research
Body in Spain) (PI13/1546, PI16/1912) included in the Spanish
National R&D&I Plan (Plan Nacional de I + D + I) and co-financed
by the ISCIII's General Sub-directorate for Evaluation and the
European Regional Development Fund (ERDF); the Spanish Min-
istry of Health, Social Policy and Equality (assistance to promote
the transfer to therapeutic application of medicinal products for



310

J. Dominguez et al. / Enferm Infecc Microbiol Clin. 2018;36(5):302-311

human use, orphan drugs and advanced therapies, SAS/2481/2009),
and the Catalan Regional Government’s CERCA Programme. José
Dominguez is an investigator in the Instituto de Salud Carlos III's
Miguel Servet programme.

Conflicts of interest

Miguel Santin is the principal investigator in a clinical trial on

QuantiFERON® -TB Gold In-tube (QFT-GIT) in the study of contacts,

for

which Cellestis, Inc. (Carnegie, Australia) provided the QFT-GIT

tubes.

References

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

. Campion EW, Getahun H, Matteelli A, Chaisson RE, Raviglione M. Latent

Mycobacterium tuberculosis infection. N Engl ] Med. 2015;372:2127-35.

. Andersen P, Munk ME, Pollock JM, Doherty TM. Specific immune-based diagno-

sis of tuberculosis. Lancet. 2017;356:1099-104.

. Dominguez J, Ruiz-Manzano ], de Souza-Galvao M, Latorre I, Mila C, Blanco

S, et al. Comparison of two commercially available gamma interferon blood
tests for immunodiagnosis of tuberculosis. Clin Vaccine Immunol. 2008;15:
168-71.

. Sester M, van Leth F, Bruchfeld J, Bumbacea D, Cirillo DM, Dilektasli AG, et al. Risk

assessment of tuberculosis in immunocompromised patients. A TBNET Study.
Am ] Respir Crit Care Med. 2014;190:1168-76.

. Diel R, Loddenkemper R, Niemann S, Meywald-Walter K, Nienhaus A. Nega-

tive and positive predictive value of a whole-blood interferon-gamma release
assay for developing active tuberculosis: an update. Am ] Respir Crit Care Med.
2011;183:88-95.

. Mufioz L, Gonzalez L, Soldevila L, Dorca J, Alcaide F, Santin M. QuantiFERON" -

TB Gold In-Tube for contact screening in BCG-vaccinated adults: a longitudinal
cohort study. PLOS ONE. 2017;12, e0183258.

. Muifloz L, Santin M, Alcaide F, Ruiz-Serrano M], Gijon P, Bermudez E, et al.

QuantiFERON-TB gold in-tube as a confirmatory test for tuberculin skin test in
tuberculosis contact tracing: a non-inferiority clinical trial. Clin Infect Dis. 2017,
http://dx.doi.org/10.1093/cid/cix745.

. Petruccioli E, Chiacchio T, Pepponi I, Vanini V, Urso R, Cuzzi G, et al. First charac-

terization of the CD4 and CD8 T-cell responses to QuantiFERON-TB Plus. ] Infect.
2016;73:588-97.

. Hoffmann H, Avsar K, Gores R, Mavi SC, Hoffmann-Thiel S. Equal sensitivity of

the new generation QuantiFERON-TB Gold plus in direct comparison with the
previous test version QuantiFERON-TB Gold IT. Clin Microbiol Infect. 2016;22:
701-3.

Yi L, Sasaki Y, Nagai H, Ishikawa S, Takamori M, Sakashita K, et al. Evaluation of
QuantiFERON-TB Gold Plus for detection of Mycobacterium tuberculosis infection
in Japan. Sci Rep. 2016;6:30617.

Santin M, Garcia-Garcia JM, Dominguez ]. Panel of experts from the Mycobacte-
ria Study Group (GEIM) of the Spanish Society of Infectious Diseases and Clinical
Microbiology (SEIMC) and the Spanish Society of Respiratory Diseases and Tho-
racic Surgery (SEPAR), Guidelines for the use of interferon-gamma release assays
in the diagnosis of tuberculosis infection. Enferm Infecc Microbiol Clin. 2016;34,
303.e1-13.

Aabye MG, Hermansen TS, Ruhwald M, Praygod G, Faurholt-Jepsen D, Jeremiah
K, et al. Negative effect of smoking on the performance of the QuantiFERON TB
gold in tube test. BMC Infect Dis. 2012;12:3791.

Altet N, Latorre I, Jimenez-Fuentes MA, Maldonado ], Molina I, Gonzalez-Diaz
Y, et al. Assessment of the influence of direct tobacco smoke on infection and
active TB management. PLOS ONE. 2017;12, e0182998.

Ruhwald M, Dominguez J, Latorre I, Losi M, Richeldi L, Bruna M, et al. A multi-
centre evaluation of the accuracy and performance of IP-10 for the diagnosis of
infection with M. tuberculosis. Tuberculosis. 2011;91:260-7.

Villar-Hernandez R, Latorre [, Minguez S, Diaz ], Garcia-Garcia E, Muriel-Moreno
B, et al. Use of IFN-g and IP-10 detection in the diagnosis of latent tuber-
culosis infection in patients with inflammatory rheumatic diseases. ] Infect.
2017;75:315-25.

Latorre I, Diaz ], Mialdea I, Serra-Vidal M, Altet N, Prat C, et al. IP-10 is an accu-
rate biomarker for the diagnosis of tuberculosis in children. J Infect. 2014;69:
590-9.

Aabye MG, Latorre I, Diaz ], Maldonado J, Mialdea I, Eugen-Olsen ], et al. Dried
plasma spots in the diagnosis of tuberculosis: IP-10 release assay on filter paper.
Eur Respir J. 2013;42:495-503.

Serra-Vidal MM, Latorre I, Franken KL, Diaz |, de Souza-Galvao ML, Casas I,
et al. Immunogenicity of 60 novel latency-related antigens of Mycobacterium
tuberculosis. Front Microbiol. 2014;5:1-13.

Ruhwald M, Aggerbeck H, Gallardo RV, Hoff ST, Villate ]I, Borregaard B, et al.
Safety and efficacy of the C-Tb skin test to diagnose Mycobacterium tuberculosis
infection, compared with an interferon gamma release assay and the tuberculin
skin test: a phase 3, double-blind, randomised, controlled trial. Lancet Respir
Med. 2017;5:259-68.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34,

35.

36.

37.

38.

39.

40.

41.

42.

43.

44,

45.

46.

Villar-Hernandez R, Latorre I, Altet N, Dominguez J. Could IFN-gamma levels
in serial QuantiFERON predict TB development in young children? J Lab Precis
Med. 2017, http://dx.doi.org/10.21037/jlpm.2017.10.06.

Andrews JR, Nemes E, Tameris M, Landry BS, Mahomed H, Mcclain ]B,
et al. Serial QuantiFERON testing and tuberculosis disease risk among
young children: an observational cohort study. Lancet Respir Med. 2017;5:
282-90.

Nemes E, Rozot V, Geldenhuys H, Bilek N, Mabwe S, Abrahams D, et al. Optimiza-
tion and interpretation of serial QuantiFERON testing to measure acquisition of
Mycobacterium tuberculosis infection. 2017;196:638-48.

Zak DE, Penn-Nicholson A, Scriba T, Thompson E, Suliman S, Amon LM,
et al. A prospective blood RNA signature for tuberculosis disease risk. Lancet.
2016;387:2312-22.

Lu LL, Chung AW, Rosebrock TR, Day C, Fortune SM, Alter G, et al. Article A.
Functional role for antibodies in tuberculosis. Cell. 2016;167:433-43, e14.
Casadevall A. Antibodies to Mycobacterium tuberculosis. N Engl ] Med.
2017;376:283-5.

Petruccioli E, Petrone L, Vanini V, Cuzzi G, Navarra A, Gualano G, et al. Assessment
of CD27 expression as a tool for active and latent tuberculosis diagnosis. ] Infect.
2017;71:526-33.

Portevin D, Moukambi F, Clowes P, Bauer A, Chachage M, Ntinginya NE, et al.
Assessment of the novel T-cell activation marker-tuberculosis assay for diag-
nosis of active tuberculosis in children: a prospective proof-of-concept study.
Lancet Infect Dis. 2017;14:931-8.

Mitchinson DA. Basic mechanisms of chemotherapy. Chest.
771-81.

Leung CC, Rieder HL, Lange C, Yew WW. Series «update on tuberculosis»: treat-
ment of latent infection with Mycobacterium tuberculosis: update 2010. Eur
Respir J. 2011;37:690-711.

The American Thoracic Society. Targeted tuberculin testing and treatment of
latent tuberculosis, infection. MMWR Recomm Rep. 2000;49:1-51.

Smieja M], Marchetti CA, Cook DJ, Smaill F. Isoniazid for preventing tuber-
culosis in non-HIV infected persons. Cochrane Database Syst Rev. 2000;2.
CD001363.

Akolo C, Adetifa I, Shepperd SVJ. Treatment of latent tuberculosis infection in
HIV-infected persons. Cochrane Database Syst Rev. 2010. CD000171(1).

Golub JE, Cohn S, Saraceni V, Cavalcante SC, Pacheco AG, Moulton LH, et al.
Long-term protection from isoniazid preventive therapy for tuberculosis in HIV-
infected patients in a medium-burden tuberculosis setting: the TB/HIV in Rio
(THRio) study. Clin Infect Dis. 2015;60:639-45.

Saukkonen JJ, Cohn DL, Jasmer RM, Schenker S, Jereb JA, Nolan CM, et al. An
official ATS statement: hepatotoxicity of antituberculosis therapy. Am ] Respir
Crit Care Med. 2006;174:935-52.

Stagg HR, Zenner D, Harris R], Mufioz L, Lipman MC, Abubakar I. Treatment
of latent tuberculosis infection a network meta-analysis. Ann Intern Med.
2014;161:419-28.

Hong Kong Chest Service, Tuberculosis Research Centre, Madras, and British
Medical Research Council. A double-blind placebo-controlled clinical trial of
three antituberculosis chemoprophylaxis regimens in patients with silicosis in
Hong Kong. Am Rev Respir Dis. 1992;145:36-41.

Sterling TR, Villarino ME, Borisov AS, Shang N, Gordin F, Bliven-Sizemore E, et al.
Three months of rifapentine and isoniazid for latent tuberculosis infection. N
Engl ] Med. 2011;365:2155-66.

Villarino ME, Scott NA, Weis SE, Weiner M, Conde MB, Jones B, et al. Treatment for
preventing tuberculosis in children and adolescents: a randomized clinical trial
of a 3-month, 12-dose regimen of a combination of rifapentine and isoniazid.
JAMA Pediatr. 2015;169:247-55.

Sterling TR, Scott NA, Miro JM, Calvet G, La A, Infante R, et al. Three months of
weekly rifapentine and isoniazid for treatment of Mycobacterium tuberculosis
infection in HIV-coinfected persons. AIDS. 2016;30:1607-15.

Fox GJ, Schaaf HS, Mandalakas A, Chiappini E, Zumla AMB. Preventing the spread
of multidrug-resistant tuberculosis and protecting contacts of infectious cases.
Clin Microbiol Infect. 2017;23:147-53.

Bamrah S, Brostrom R, Dorina F, Setik L, Song R, Kawamura LM, et al. Treat-
ment for LTBI in contacts of MDR-TB patients, Federated States of Micronesia,
2009-2012. Int ] Tuberc Lung Dis. 2014;18:912-8.

Seddon JA, Fred D, Amanullah F, Schaaf HS, Starke ]R, Keshavjee S<ET-
AL. Post-exposure management of multidrug-resistant tuberculosis contacts:
evidence-based recommendations. Policy Brief No 1. Dubai, United Arab
Emirates: Harvard Medical School Center for Global Health Delivery-Dubai;
2015.

Mufioz L, Santin M. Prevention and management of tuberculosis in
transplant recipients: from guidelines to clinical practice. Transplantation.
2016;100:1840-52.

Torre-Cisneros ], San Juan R, Rosso-Fernandez CM, Tiago Silva J, Mufioz-
Sanz A, Muifioz P, et al. Tuberculosis prophylaxis with levofloxacin in liver
transplant patients is associated with a high incidence of tenosynovitis:
safety analysis of a multicenter randomized trial. Clin Infect Dis. 2015;60:
1642-9.

Tien V, Robilotti E, Callister D, Subramanian A, Lutchman G, Ho DY. Tolera-
bility of fluoroquinolones in management of latent. Clin Infect Dis. 2015;61:
1631-2.

Carmona L, Go JJ, Rodr1 V, Mola EM, Carren L. Effectiveness of recommen-
dations to prevent reactivation of latent tuberculosis infection in patients
treated with tumor necrosis factor antagonists. Arthritis Rheum. 2005;52:
1766-72.

1979;76:


http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0255
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0255
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0255
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0255
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0255
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0255
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0255
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0255
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0255
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0255
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0255
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0255
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0255
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0255
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0255
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0255
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0255
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0255
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0255
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0255
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0255
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0260
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0260
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0260
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0260
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0260
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0260
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0260
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0260
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0260
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0260
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0260
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0260
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0260
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0260
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0260
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0260
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0260
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0260
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0265
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0265
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0265
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0265
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0265
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0265
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0265
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0265
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0265
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0265
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0265
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0265
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0265
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0265
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0265
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0265
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0265
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0265
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0265
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0265
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0265
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0265
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0265
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0265
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0265
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0265
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0265
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0265
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0265
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0265
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0265
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0265
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0265
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0265
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0265
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0270
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0270
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0270
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0270
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0270
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0270
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0270
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0270
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0270
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0270
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0270
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0270
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0270
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0270
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0270
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0270
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0270
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0270
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0270
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0270
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0270
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0270
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0270
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0270
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0270
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0270
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0270
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0270
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0270
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0270
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0270
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0270
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0270
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0270
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0275
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0275
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0275
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0275
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0275
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0275
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0275
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0275
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0275
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0275
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0275
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0275
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0275
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0275
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0275
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0275
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0275
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0275
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0275
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0275
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0275
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0275
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0275
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0275
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0275
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0275
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0275
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0275
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0275
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0275
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0275
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0275
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0275
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0275
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0275
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0275
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0275
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0280
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0280
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0280
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0280
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0280
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0280
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0280
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0280
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0280
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0280
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0280
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0280
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0280
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0280
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0280
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0280
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0280
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0280
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0280
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0280
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0280
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0280
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0280
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0280
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0280
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0280
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0280
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0280
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0280
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0280
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0280
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0280
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0280
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0280
dx.doi.org/10.1093/cid/cix745
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0290
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0290
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0290
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0290
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0290
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0290
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0290
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0290
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0290
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0290
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0290
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0290
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0290
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0290
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0290
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0290
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0290
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0290
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0290
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0290
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0290
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0290
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0290
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0290
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0290
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0290
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0290
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0290
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0290
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0290
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0290
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0290
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0295
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0295
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0295
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0295
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0295
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0295
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0295
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0295
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0295
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0295
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0295
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0295
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0295
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0295
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0295
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0295
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0295
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0295
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0295
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0295
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0295
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0295
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0295
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0295
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0295
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0295
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0295
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0295
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0295
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0295
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0295
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0295
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0295
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0295
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0295
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0295
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0295
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0300
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0300
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0300
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0300
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0300
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0300
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0300
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0300
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0300
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0300
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0300
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0300
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0300
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0300
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0300
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0300
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0300
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0300
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0300
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0300
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0300
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0300
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0300
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0300
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0300
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0300
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0300
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0300
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0300
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0300
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0305
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0305
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0305
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0305
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0305
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0305
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0305
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0305
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0305
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0305
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0305
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0305
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0305
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0305
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0305
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0305
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0305
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0305
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0305
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0305
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0305
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0305
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0305
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0305
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0305
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0305
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0305
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0305
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0305
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0305
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0305
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0305
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0305
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0305
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0305
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0305
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0305
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0305
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0305
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0305
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0305
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0305
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0305
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0305
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0305
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0305
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0305
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0305
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0305
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0305
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0305
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0305
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0305
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0305
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0305
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0305
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0305
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0305
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0305
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0305
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0305
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0310
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0310
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0310
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0310
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0310
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0310
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0310
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0310
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0310
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0310
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0310
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0310
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0310
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0310
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0310
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0310
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0310
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0310
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0310
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0310
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0310
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0310
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0310
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0310
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0310
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0310
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0310
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0310
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0310
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0310
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0310
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0310
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0310
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0315
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0315
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0315
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0315
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0315
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0315
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0315
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0315
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0315
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0315
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0315
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0315
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0315
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0315
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0315
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0315
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0315
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0315
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0315
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0315
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0315
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0315
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0315
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0315
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0315
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0315
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0315
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0315
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0315
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0315
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0315
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0315
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0320
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0320
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0320
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0320
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0320
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0320
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0320
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0320
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0320
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0320
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0320
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0320
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0320
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0320
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0320
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0320
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0320
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0320
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0320
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0320
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0320
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0320
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0320
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0320
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0320
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0320
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0320
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0320
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0320
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0320
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0320
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0320
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0320
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0320
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0320
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0320
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0320
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0320
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0325
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0325
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0325
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0325
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0325
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0325
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0325
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0325
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0325
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0325
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0325
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0325
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0325
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0325
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0325
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0325
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0325
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0325
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0325
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0325
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0325
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0325
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0325
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0325
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0325
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0325
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0325
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0325
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0325
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0325
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0325
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0325
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0325
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0325
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0325
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0325
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0325
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0325
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0325
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0330
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0330
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0330
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0330
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0330
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0330
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0330
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0330
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0330
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0330
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0330
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0330
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0330
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0330
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0330
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0330
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0330
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0330
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0330
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0330
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0330
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0330
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0330
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0330
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0330
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0330
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0330
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0330
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0330
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0330
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0330
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0330
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0330
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0335
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0335
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0335
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0335
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0335
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0335
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0335
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0335
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0335
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0335
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0335
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0335
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0335
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0335
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0335
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0335
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0335
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0335
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0335
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0335
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0335
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0335
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0335
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0335
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0335
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0335
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0335
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0335
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0335
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0335
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0335
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0335
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0335
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0335
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0340
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0340
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0340
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0340
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0340
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0340
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0340
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0340
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0340
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0340
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0340
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0340
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0340
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0340
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0340
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0340
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0340
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0340
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0340
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0340
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0340
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0340
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0340
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0340
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0340
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0340
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0340
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0340
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0340
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0340
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0345
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0345
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0345
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0345
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0345
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0345
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0345
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0345
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0345
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0345
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0345
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0345
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0345
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0345
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0345
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0345
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0345
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0345
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0345
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0345
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0345
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0345
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0345
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0345
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0345
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0345
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0345
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0345
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0345
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0345
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0345
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0345
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0345
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0345
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0345
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0345
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0345
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0345
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0345
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0345
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0345
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0345
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0345
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0345
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0345
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0345
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0345
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0345
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0345
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0345
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0345
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0345
dx.doi.org/10.21037/jlpm.2017.10.06
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0355
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0355
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0355
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0355
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0355
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0355
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0355
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0355
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0355
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0355
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0355
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0355
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0355
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0355
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0355
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0355
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0355
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0355
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0355
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0355
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0355
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0355
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0355
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0355
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0355
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0355
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0355
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0355
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0355
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0355
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0355
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0355
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0355
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0355
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0355
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0360
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0360
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0360
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0360
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0360
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0360
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0360
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0360
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0360
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0360
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0360
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0360
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0360
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0360
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0360
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0360
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0360
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0360
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0360
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0360
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0360
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0360
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0360
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0360
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0360
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0360
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0360
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0360
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0360
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0360
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0360
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0360
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0365
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0365
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0365
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0365
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0365
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0365
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0365
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0365
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0365
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0365
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0365
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0365
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0365
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0365
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0365
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0365
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0365
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0365
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0365
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0365
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0365
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0365
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0365
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0365
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0365
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0365
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0365
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0370
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0370
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0370
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0370
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0370
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0370
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0370
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0370
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0370
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0370
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0370
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0370
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0370
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0370
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0370
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0370
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0370
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0370
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0370
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0370
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0370
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0370
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0370
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0370
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0370
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0370
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0370
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0375
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0375
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0375
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0375
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0375
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0375
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0375
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0375
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0375
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0375
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0375
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0375
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0375
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0375
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0380
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0380
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0380
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0380
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0380
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0380
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0380
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0380
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0380
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0380
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0380
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0380
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0380
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0380
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0380
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0380
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0380
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0380
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0380
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0380
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0380
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0380
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0380
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0380
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0380
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0380
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0380
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0380
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0380
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0380
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0380
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0380
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0385
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0385
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0385
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0385
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0385
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0385
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0385
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0385
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0385
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0385
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0385
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0385
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0385
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0385
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0385
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0385
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0385
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0385
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0385
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0385
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0385
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0385
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0385
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0385
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0385
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0385
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0385
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0385
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0385
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0385
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0385
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0385
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0385
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0385
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0385
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0385
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0385
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0385
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0385
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0385
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0390
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0390
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0390
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0390
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0390
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0390
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0390
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0390
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0390
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0390
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0390
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0395
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0395
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0395
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0395
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0395
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0395
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0395
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0395
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0395
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0395
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0395
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0395
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0395
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0395
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0395
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0395
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0395
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0395
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0395
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0395
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0395
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0395
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0395
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0395
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0395
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0395
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0395
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0395
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0395
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0395
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0395
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0400
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0400
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0400
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0400
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0400
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0400
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0400
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0400
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0400
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0400
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0400
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0400
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0400
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0400
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0400
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0400
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0400
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0400
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0400
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0405
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0405
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0405
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0405
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0405
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0405
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0405
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0405
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0405
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0405
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0405
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0405
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0405
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0405
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0405
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0405
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0405
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0405
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0405
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0405
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0405
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0405
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0405
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0410
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0410
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0410
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0410
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0410
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0410
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0410
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0410
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0410
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0410
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0410
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0410
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0410
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0410
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0410
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0410
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0410
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0410
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0410
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0410
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0415
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0415
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0415
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0415
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0415
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0415
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0415
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0415
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0415
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0415
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0415
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0415
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0415
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0415
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0415
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0415
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0415
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0415
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0415
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0415
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0415
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0415
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0415
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0415
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0415
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0415
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0415
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0415
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0415
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0415
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0415
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0415
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0415
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0415
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0415
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0415
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0415
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0415
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0415
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0415
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0415
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0415
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0415
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0420
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0420
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0420
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0420
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0420
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0420
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0420
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0420
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0420
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0420
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0420
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0420
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0420
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0420
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0420
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0420
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0420
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0420
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0420
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0420
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0420
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0420
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0420
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0420
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0420
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0420
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0420
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0420
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0420
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0420
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0420
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0425
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0425
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0425
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0425
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0425
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0425
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0425
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0425
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0425
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0425
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0425
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0425
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0425
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0425
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0425
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0425
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0425
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0425
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0425
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0425
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0425
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0425
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0425
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0425
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0425
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0425
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0425
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0425
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0430
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0430
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0430
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0430
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0430
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0430
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0430
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0430
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0430
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0430
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0430
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0430
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0430
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0430
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0430
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0430
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0430
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0430
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0430
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0430
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0430
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0430
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0430
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0430
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0430
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0430
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0430
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0430
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0430
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0430
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0430
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0430
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0430
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0430
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0430
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0430
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0430
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0435
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0435
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0435
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0435
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0435
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0435
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0435
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0435
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0435
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0435
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0435
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0435
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0435
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0435
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0435
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0435
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0435
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0435
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0435
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0435
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0435
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0435
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0435
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0435
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0435
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0435
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0435
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0435
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0435
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0435
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0435
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0440
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0440
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0440
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0440
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0440
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0440
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0440
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0440
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0440
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0440
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0440
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0440
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0440
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0440
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0440
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0440
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0440
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0440
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0440
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0440
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0440
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0440
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0440
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0440
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0440
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0440
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0440
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0440
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0440
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0440
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0440
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0440
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0440
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0440
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0440
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0440
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0440
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0440
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0440
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0440
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0440
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0440
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0440
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0445
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0445
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0445
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0445
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0445
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0445
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0445
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0445
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0445
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0445
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0445
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0445
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0445
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0445
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0445
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0445
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0445
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0445
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0445
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0445
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0445
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0445
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0445
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0445
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0445
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0445
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0445
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0445
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0445
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0445
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0445
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0445
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0445
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0445
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0450
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0450
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0450
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0450
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0450
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0450
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0450
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0450
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0450
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0450
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0450
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0450
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0450
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0450
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0450
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0450
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0450
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0450
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0450
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0450
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0450
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0450
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0450
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0450
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0450
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0450
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0450
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0450
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0455
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0455
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0455
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0455
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0455
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0455
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0455
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0455
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0455
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0455
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0455
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0455
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0455
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0455
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0455
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0455
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0455
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0455
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0455
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0455
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0455
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0455
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0455
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0455
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0455
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0455
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0455
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0455
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0455
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0455
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0455
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0455
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0455
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0455
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0455
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0455
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0455
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0455
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0460
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0460
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0460
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0460
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0460
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0460
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0460
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0460
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0460
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0460
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0460
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0460
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0460
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0460
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0460
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0460
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0460
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0460
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0460
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0460
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0460
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0460
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0460
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0460
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0460
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0460
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0460
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0460
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0460
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0460
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0460
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0460
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0460
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0460
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0460
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0460
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0460
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0460
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0465
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0465
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0465
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0465
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0465
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0465
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0465
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0465
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0465
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0465
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0465
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0465
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0465
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0465
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0465
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0465
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0465
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0465
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0465
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0465
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0465
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0465
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0465
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0470
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0470
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0470
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0470
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0470
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0470
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0470
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0470
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0470
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0470
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0470
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0470
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0470
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0470
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0470
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0470
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0470
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0470
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0470
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0470
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0470
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0470
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0470
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0470
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0470
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0470
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0470
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0470
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0470
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0470
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0470
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0470
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0470
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0470
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0470
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0470
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0470
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0470
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0470
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0470
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0470
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0470
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0470
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0470
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0470
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0470
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0470
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0470
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0470
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0470
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0470
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0475
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0475
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0475
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0475
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0475
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0475
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0475
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0475
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0475
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0475
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0475
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0475
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0475
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0475
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0475
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0475
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0475
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0475
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0475
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0475
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0475
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0475
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0475
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0475
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0475
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0475
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0475
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0480
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0480
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0480
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0480
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0480
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0480
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0480
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0480
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0480
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0480
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0480
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0480
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0480
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0480
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0480
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0480
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0480
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0480
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0480
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0480
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0480
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0480
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0480
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0480
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0480
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0480
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0480
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0480
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0480
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0480
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0480
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0480
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0480
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0480
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0480

J. Dominguez et al. / Enferm Infecc Microbiol Clin. 2018;36(5):302-311 311

47. Muiloz L, Casas S, Juanola X, Bordas X, Martinez C, Santin M. Prevention of anti- 49. Mellado-Pefia MJ, Santiago-Garcia B, Baquero-Artigao F, Moreno-Perez D,
tumor necrosis factor-associated tuberculosis: a 10-year longitudinal cohort Pifieiro-Perez R, Echevarria AM. Actualizacién del tratamiento de la tuberculosis
study. Clin Infect Dis. 2015;60:349-56. en nifos. An Pediatr (Barc). 2017:18. S1695-4033(17)30225-4.

48. Mir I, Daudén E, Solano-lépez G, Javier F, Longo L, Taxonera C, et al. Documento 50. Anibarro L, Casas S, Gonzalez L, Pena A, Guerra MR, Sande D, et al. Treatment
de consenso sobre la prevencién y el tratamiento de la tuberculosis en pacientes completion in latent tuberculosis infection at specialist tuberculosis units in

candidatos a tratamiento biolégico. Arch Bronconeumol. 2016;52:36-45. Spain. Int ] Tuberc Lung Dis. 2010;14:701-7.


http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0485
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0485
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0485
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0485
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0485
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0485
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0485
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0485
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0485
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0485
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0485
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0485
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0485
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0485
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0485
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0485
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0485
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0485
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0485
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0485
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0485
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0485
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0485
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0485
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0485
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0485
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0485
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0485
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0485
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0485
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0485
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0485
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0490
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0490
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0490
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0490
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0490
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0490
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0490
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0490
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0490
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0490
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0490
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0490
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0490
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0490
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0490
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0490
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0490
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0490
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0490
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0490
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0490
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0490
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0490
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0490
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0490
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0490
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0490
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0490
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0490
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0490
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0490
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0490
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0490
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0490
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0490
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0490
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0490
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0495
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0495
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0495
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0495
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0495
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0495
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0495
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0495
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0495
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0495
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0495
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0495
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0495
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0495
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0495
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0495
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0495
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0495
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0495
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0495
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0495
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0495
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0495
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0495
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0495
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0495
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0495
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0495
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0495
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0495
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0495
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0500
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0500
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0500
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0500
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0500
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0500
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0500
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0500
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0500
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0500
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0500
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0500
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0500
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0500
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0500
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0500
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0500
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0500
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0500
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0500
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0500
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0500
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0500
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0500
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0500
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0500
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0500
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0500
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0500
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0500
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0500
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0500
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0500
http://refhub.elsevier.com/S2529-993X(18)30088-1/sbref0500

	Diagnosis and therapeutic approach of latent tuberculosis infection
	Introduction
	Diagnosis of latent tuberculosis infection
	Available techniques for the diagnosis of tuberculosis infection
	Recommendations for the use of interferon-gamma release assays
	Study of contacts in adults
	Screening in healthcare personnel
	Study of contacts in children
	Patients with human immunodeficiency virus (HIV) infection
	Patients with chronic inflammatory diseases
	Transplant patients

	Further considerations on the use of interferon-gamma release assays
	Future approaches in the diagnosis of tuberculosis infection
	Techniques that maintain the interferon-gamma release assay format
	Antibody glycosylation pattern detection
	Cell markers


	Treatment of latent tuberculosis infection
	Isoniazid
	Alternatives to isoniazid
	Rifampicin in combination with pyrazinamide
	Rifampicin in combination with isoniazid (RH)
	Rifampicin monotherapy
	Rifapentine in combination with isoniazid

	Treatment of latent tuberculosis infection in different clinical scenarios
	Recent tuberculosis infection
	Patients with human immunodeficiency virus infection
	Transplant patients
	Patients with chronic inflammatory diseases on biological therapies
	Paediatric population
	Other high-risk situations

	Adherence control measures and adverse effects monitoring

	Funding
	Conflicts of interest
	References


