Outcome of treatment of latent tuberculosis infection in Norway; a
prospective cohort study
Latent tuberculosis and preventive treatment
Treatment of latent tuberculosis infection (LTBI) in groups at high risk for tuberculosis (TB) disease is a
cornerstone in the global strategy towards TB elimination.1 The strategy has been further enhanced in
the recently published WHO guidelines for the management of LTBI in low- and middle incidence
countries.2 Successful implementation of the LTBI treatment strategy is challenged by difficulties in
identifying individuals at highest risk of reactivation, imperfect diagnostic tests, poor treatment
adherence, risk of serious fatal drug adverse effects and high costs. Currently available treatment
regimens have shown efficacy ranging from 60% - 90%.2, 3 The potential benefit of treatment needs to be
carefully balanced against the risk of drug-related adverse events.2
Norway has a mandatory screening program for TB, including newly arrived immigrants from high TB
incidence countries, occupational screening and outbreak management.4 The use of LTBI treatment has
rapidly increased in Norway in recent years and has stabilized around 750 cases per year.5 Most cases
are treated with a combination of rifampicin and isoniazid for three months.
Cases prescribed LTBI treatment are notified to the Norwegian Surveillance System for Communicable
Diseases (MSIS).6 Treatment outcome is not routinely reported. A study from 2009 found overall high
LTBI completion rates and no adverse events requiring hospital admission.7 Since then, Norwegian
guidelines have increasingly targeted groups at high risk for reactivation. Groups receiving LTBI
treatment today may therefore have higher age and higher rate of comorbidities. Rifapentine for weekly
administration is expected to become available soon, adding on to the need for strengthened
surveillance. Current Norwegian Guidelines for LTBI management only includes routine follow-up visit by
the clinician after 6 weeks if there is a specific concern. The study may also add information to whether
consultations at end of treatment should be recommended.
The risk of severe side effects from preventive treatment is mainly related to isoniazid induced
hepatotoxicity with higher rates in those aged >35 years 8, and hepatotoxicity, peripheral neuropathy
and hypersensitivity from rifamycins.9 We have limited information on drug side effects and to what
extent this causes treatment interruption or termination in the current Norwegian setting, and whether
this differs among risk groups. Biological disease modifying anti-rheumatic drugs (bDMARDs) increases
the risk of tuberculosis in people with LTBI. The increasing use of bDMARDs, also in older age groups,
may pose new challenges to the LTBI treatment strategy. This population group has not been included in
many of the randomized studies10-12. Also, we question whether tolerance to side effects may be context
specific with lower tolerance in a country where TB is rare.

Follow-up of screening and treatment completion in newly arrived immigrants is a specific challenge, due
to their high mobility and the lack of unique person-identifiable information.13, 14 In Sweden younger
patients, patients with Somali origin and asylum seekers were more likely to be non-completers.15

Rationale for Research:
Information about treatment completion is an important indicator to estimate potential impact of
overall LTBI activities and also to measure its safety and cost-effectiveness. It reflects the TB control
programs capacity to support adherence to treatment. Further, information about determinants of noncompletion may provide knowledge for targeted interventions to risk-groups. This study is one of several
ongoing projects initiated to provide input to a broader assessment of our national LTBI screening
program. If significant scale-up of LTBI is to be recommended the information about side-effects and
adherence is highly relevant.
Objective:
We aim to measure LTBI treatment completion and determinants of treatment non-completion in all
cases notified to the Norwegian Surveillance System for Communicable Diseases (MSIS) over a twelve
months period. Information from hospital pharmacies on prescription of LTBI treatment will be used to
ascertain high notification coverage of LTBI treatment to MSIS. We will also measure drug adverse
effects and its consequences for the LTBI strategy.
Specific objectives:







Measure the proportion of individuals who complete LTBI treatment (i) among those notified to
MSIS with LTBI treatment, and (ii) among those who initiated treatment (at least one dose) by
risk-group, age and treatment regimen
Explore reasons for not completing LTBI treatment among those who initiated treatment (at
least one dose), by risk-group, age and treatment regimen
Assess the risk of severe adverse effects and adverse effects leading to interruption or
termination of LTBI treatment among those who initiated treatment (at least one dose), by riskgroup, age and treatment regimen
Explore the feasibility for routine surveillance of LTBI treatment outcome in Norway

Study period: Jan 1, 2016 to Dec 31, 2017
Population and Methods:





Design: Nationwide prospective cohort
Period of enrollment: Jan 1, 2016 to Dec 31, 2016
Population: all cases with LTBI treatment notified to MSIS in the study period
Sample size: this is determined by the number of cases reported to MSIS with LTBI treatment in
the study period. In 2013 and 2014 the number of reported cases was approximately 750 cases a
year. This may be lower for the study period as guidelines has focused more on risk groups.

Data: WHO LTBI Taskforce has provided standard indicators for monitoring of LTBI services and this
protocol complies with the WHO framework.
We will use demographic and clinical information routinely available through MSIS. Additional data will
be collected through a standardized form that will be sent to prescribing clinicians and TB coordinators
at the time the case is notified to MSIS
Data will include:










Demographic information; age, sex, country of origin, time of residence in Norway, occupation,
reason for LTBI screening, known exposure to TB (available through MSIS)
Clinical information; previous TB history, comorbidities (hiv-infection, patients with organtransplants, end-stage renal disease, cancer, silicosis, diabetes, poor nutrition status or drug
abuse), immunosuppressive treatment (steroids, bDMARDs), result of TST, IGRA and Chest X-ray
(mostly available through MSIS)
LTBI treatment: treatment regimen, date of start and end of treatment, whether the treatment
was self-administered, given under direct observation (DOT) or a mix, DOT-provider if relevant
and whether there was a treatment plan meeting prior to treatment start (some information
available through MSIS)
Treatment completion; treatment completed as defined by relevant clinician
Reasons for not starting or not completing treatment; patient decision, provider decision,
negative IGRA after 8 weeks (in children and susceptible contacts who start LTBI treatment
before the final result of TB examination is ready), pregnancy, developed active TB, loss to
follow-up, death, moved out of the country, comorbidities or side effects (data not available, will
be collected for study purpose)
Side effects; drug adverse effects leading to interruption or termination of treatment, by risk
group and treatment regimen (data not available, will be collected for study purpose)

Numerator: at the end of a full LTBI treatment course, treated individuals are counted among those who
completed treatment if adherent to the prescribed regimen as assessed by the prescribing provider, took
of at least 80% of the full dose within a period of 150% of the selected duration of therapy, or if number
of doses is not available information about treatment outcome classified as completed by the
prescribing provider
Denominator: individuals are counted after (i) being notified to MSIS with LTBI treatment, and (ii) taking
the first dose of a full treatment course for LTBI.
Adverse effects will be recorded consistent with WHO toxicity grading scale for determining the severity
of adverse events and Common Terminology Criteria for Adverse Events, (CTCAE), version 4
(http://evs.nci.nih.gov/ftp1/CTCAE/CTCAE_4.03_2010-06-14_QuickReference_5x7.pdf)
We will send one reminder, before eventually calling the prescribing clinician or responsible TB
coordinator.

Analysis: The study is descriptive by nature. Continuous variables will be presented as means and
standard deviations for symmetrical data, and as medians and ranges for skewed data. Categorical
variables will be presented as frequencies and percentages (%). Associations between pairs of categorical
variables will be assessed by Pearson’s chi squared or Fisher´s exact tests, as appropriate. The
independent samples t-test will be used to explore relationships among continuous variables.
We will stratify analysis by risk groups, age and treatment regimen. We will use logistic regression
analyses to explore associations between treatment completions (yes/no) and the following covariates:
risk group, age, treatment regimen, origin and comorbidities.
Study partners and institutions: The study is a collaboration between NIPH and collaborating Regional
Health Trusts
Funding: Own funding
Ethical considerations: We will seek ethical approval from the Regional Ethical Committee
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