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a b s t r a c t 

Background: Tuberculosis (TB) prevalence is high among socially marginalized citizens in Denmark, and 

management of latent TB infection (LTBI) may be part of preventing new cases. Patients with LTBI are 

offered either preventive treatment (TPT) or follow-up chest x-rays, but knowledge about the long-term 

outcome in terms of active TB is sparse. 

Methods: We performed a retrospective cohort study investigating the long-term outcomes for socially 

marginalized citizens who were diagnosed with LTBI or who had a positive interferon-gamma release as- 

say (IGRA) but were lost to follow-up. Information on TB examinations, diagnostics, and treatment along 

with data on death were gathered from medical records from the date of positive IGRA to February 1, 

2021. 

Results: We identified 119 patients with LTBI, 18 of which (15.1%) were diagnosed with TB during the 

follow-up period (mean, 4.5 years). TPT was completed by 36.1% and the TB incidence rate ratio of those 

completing TPT to those who did not was 0.78 (confidence interval, 0.25-2.17; P = .6). Of the patients 

with TB, 16 of 18 achieved treatment success. 

Conclusion: High rates of TB development are found among socially marginalized citizens with LTBI. Over- 

all incidence of TB was not significantly reduced by administration of TPT, although TB did not develop 

in the first 2 years following TPT. 

© 2022 The Authors. Published by Elsevier Ltd on behalf of International Society for Infectious Diseases. 

This is an open access article under the CC BY-NC-ND license 

( http://creativecommons.org/licenses/by-nc-nd/4.0/ ) 
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In countries with a low tuberculosis (TB) incidence, the disease 

s most often seen in certain high-risk groups, one of which is so- 

ially marginalized citizens ( European center for Disease Preven- 

ion and Control 2016 ; Kruse et al. 2018 ; Lillebaek et al. 2012 ;).
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he prevalence of TB among socially marginalized citizens in Den- 

ark was previously found to be more than 20 0 0 per 100 000 in 2

ndependent studies ( Jensen et al. 2015 ; Staerke et al. 2021 ). High

revalence of latent tuberculosis infection (LTBI) has also been de- 

cribed among socially marginalized citizens ( Staerke et al. 2021 ; 

taerke et al. 2016 ; von Streit et al. 2019 ) compared with the gen-

ral population ( Cohen et al. 2019 ). 

Overall, individuals with LTBI are thought to have a lifetime risk 

or developing TB of 5% to 10% ( Comstock, Livesay, and Woolpert 
ty for Infectious Diseases. This is an open access article under the CC BY-NC-ND 

ospital from ClinicalKey.com by Elsevier on January 06, 
n. Copyright ©2023. Elsevier Inc. All rights reserved.
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974 ), whereof most cases develop during the first few years after 

xposure ( Moran-Mendoza et al. 2010 ). Preventive treatment (TPT) 

ith anti-tuberculous drugs significantly reduces the risk of devel- 

ping TB ( International Union Against Tuberculosis Committee on 

rophylaxis 1982 ; Sterling et al. 2011 ; Comstock, Baum, and Snider 

979 ; Molhave and Wejse 2020 ), and therefore Danish guidelines 

ecommend TPT to individuals with LTBI who are likely to have 

een recently exposed ( Kruse et al. 2018 ). The World Health Orga- 

ization (WHO) recommends systematic LTBI screening and TPT in 

omeless people and drug users under the condition that local TB 

pidemiology and health economic factors are taken into account 

 World Health Organization 2020 ). 

Interferon-gamma release assay (IGRA) is to some degree used 

s a screening tool for TB and LTBI among socially marginalized 

itizens in Danish cities and is also used when performing contact 

nvestigations of active TB cases. A positive IGRA implies further 

linical investigation to exclude active TB, typically a chest x-ray 

nd an evaluation by a physician. If there are no signs of active 

B, the patient is offered either chemoprophylaxis or chest x-ray 

ollow-up. 

In a previous study, we found that TPT was initiated in 44% 

f socially marginalized citizens diagnosed with LTBI during TB 

creening, whereas 12.2% of those with a positive IGRA at screen- 

ng were lost to follow-up before the initial examination for TB 

 Staerke et al. 2021 ). 

However, little is known about the long-term outcome for so- 

ially marginalized citizens with LTBI. This study aims to inves- 

igate the long-term preventive effect of TPT in a cohort of so- 

ially marginalized citizens with LTBI by determining the incidence 

f active TB and the time to TB diagnosis, stratified by TPT com- 

letion. Furthermore, we aim to characterize TB cases in terms of 

resence of TB risk factors, as compared with non-TB cases in the 

ohort. 

ethods 

This study was performed as a retrospective cohort study inves- 

igating the long-term outcomes for socially marginalized citizens 

iagnosed with LTBI. 

We included socially marginalized citizens who had been diag- 

osed with LTBI when participating in TB screening in high-risk 

nvironments in 3 major Danish cities (Aarhus, Aalborg, and Esb- 

erg) during the years 2010 to 2020. Study subjects were identified 

hrough local registries of screening results. The diagnosis of LTBI 

as made based on IGRA using either QuantiFERON®-TB Gold Plus 

QIAGEN GmbH, QIAGEN Strasse 1, 40724 Hilden, Germany) or T- 

POT®.TB (Oxford Immunotec Global PLC, 143 Park Drive, Milton 

ark, Abingdon, Oxfordshire, United Kingdom). 

ata collection 

Patient electronic medical records were examined from the day 

f LTBI diagnosis until February 1, 2021. Data were collected on 

ge in years at LTBI diagnosis, sex, and country of birth. Alcohol 

r drug abuse described in the study period and smoking his- 

ory (defined as current, previous, or never) were recorded. Body 

ass index (BMI; weight in kilograms divided by the square of 

eight in meters) was calculated and defined as low ( < 18.5 kg/m ²), 
ormal (18.5-24.9 kg/m ²), overweight (25-29.9 kg/m ²), or obese 

 ≥30 kg/m ²). Living situation was registered and defined under the 

ategories: permanent home throughout study period; temporary 

ousing at any time during the study period; or homelessness at 

ny time during the study period. Chronic diseases of interest (di- 

betes mellitus, pulmonary diseases, mental illness, immunodefi- 

iencies, heart diseases, and cancer) were recorded if present at 
S57 
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iagnosis of LTBI or if diagnosed during the study period. Data re- 

arding the diagnostic work-up and management following posi- 

ive IGRA were collected. TPT regimen was registered (12 weeks ri- 

apentine and isoniazid, 6-9 months isoniazid, 3 months rifampicin 

nd isoniazid, or other) along with the adherence rate described by 

he treating doctor or nurse. When adherence was above 80%, TPT 

as considered completed. For individuals who died during the 

tudy period, we recorded date and cause of death, and whether it 

as related to TB. Data were recorded and managed using REDCap 

Vanderbilt University), hosted at Aarhus University ( Harris et al. 

009 ). 

ctive TB 

For individuals who were diagnosed with active TB during the 

tudy period, we recorded information about the diagnosis and 

reatment, including treatment outcome, using WHO definitions 

 Eurosurveillance Editorial Team 2013 ): cured (smear- or culture- 

egative in the last month of treatment and on at least 1 previous 

ccasion), treatment completion (completing treatment without 

vidence of failure, but no cultures performed), treatment failure 

sputum smear or culture-positive at month 5 or later during treat- 

ent), and treatment success (the sum of cured and treatment 

ompleted). Furthermore, we collected information on the geno- 

ypes of the bacterial strains found in the cohort. Genotyping of 

ycobacterial strains is performed at the International Reference 

aboratory of Mycobacteriology at the Statens Serum Institut (Ar- 

illerivej 5, Copenhagen, Denmark) on all culture positive strains 

f Mycobacterium tuberculosis in Denmark. Genotyping is done us- 

ng the mycobacterial interspersed repetitive unit-variable number 

f tandem repeat method, applying BioNumerics software (Applied 

aths) ( Pedersen et al. 2018 ). 

tatistics 

Results are reported as absolute numbers and percentages 

or dichotomous variables, whereas continuous variables are re- 

orted as means and range and compared using the chi-square 

est or Student t test, as appropriate. Difference between TB and 

on-TB cases was estimated by the Cox proportional hazards 

odel and reported as hazard ratio with 95% confidence interval 

CI) and P value. Incidence rates were calculated as number of TB 

ases divided by person time in time intervals, and overall, and is 

resented as incidence per 100 000 person-years with CI. 

For all statistical analyses, a significance level of 5% was ap- 

lied. All statistical analyses were performed using Stata 16 (Stat- 

Corp. 2019. Stata Statistical Software: Release 16. College Station, 

X: StataCorp LLC). 

esults 

We identified 119 socially marginalized citizens diagnosed with 

TBI through TB screening programs from 2010 to 2020 in the Dan- 

sh cities Aarhus, Aalborg, and Esbjerg. They had a mean age of 

7.9 years, 65.5% (78/119) were male, and the mean follow-up time 

as 4.5 years. There were 18 cases of TB diagnosed during the 

ollow-up period and 14 individuals died ( Table 1 ). 

TBI interventions 

Two types of intervention were prescribed to the patients 

ith LTBI diagnosis: TPT (N = 58) or chest x-ray follow-up 

N = 61). Reasons recorded in the medical records for not 

hoosing TPT are listed in Table 2 a. Completion rates were 

4% (43/58) in the TPT group and 41% (25/61) in the x- 

ay group ( P < .001). Loss to follow-up during TPT or x-ray 
ospital from ClinicalKey.com by Elsevier on January 06, 
n. Copyright ©2023. Elsevier Inc. All rights reserved.
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Table 1 

Characteristics of LTBI population overall and by completion of TPT. The group that did not complete TPT consists of those prescribed x-ray 

follow-up and those initiating but not completing TPT. 

Characteristics Overall (N = 119) TPT not completed (N = 76) TPT completed (N = 43) P value 

Age, mean (range) 47.9 (20-71) 48.5 (20-71) 46.9 (20-68) .47 

Sex, male (%) 78 (65.5) 51 (62.8) 27 (67.1) .63 

Follow-up time, years, mean (range) 4.5 (0.5-9.9) 3.7 (0.5-8.8) 5.7 (2.1-9.9) < .001 

Active TB in study period (%) 18 (15.1) 11 (14.5) 7 (16.3) .79 

Time to TB diagnosis, mean years (range) 3.19 (0.5-7) 2.2 (0.5-5.7) 4.7 (2.1-7) .01 

Death in study period (%) 14 (11.8) 8 (10.5) 6 (13.9) .58 

Region of origin (%) 

Denmark 22 (18.5) 17 (22.3) 5 (11.6) .15 

Greenland 81 (68.1) 46 (60.5) 35 (81.4) .02 

Africa 7 (5.9) 5 (6.6) 2 (4.6) .67 

Europe (other than DK) 4 (3.4) 4 (5.3) 0 .13 

Middle East or Asia 5 (4.2) 4 (5.3) 1 (2.3) .44 

TB-burden a (%) 

Low 24 (20.2) 19 (25) 5 (11.6) .08 

Intermediate 87 (73.1) 51 (67.1) 36 (83.7) .05 

High 8 (6.7) 6 (7.9) 2 (4.7) .5 

Substance abuse (%) 

Alcohol 81 (68.1) 52 (68.4) 29 (67.4) .9 

Cannabis 50 (42.0) 32 (42.1) 18 (41.9) .98 

Other 12 (10.1) 9 (11.8) 3 (7.0) .4 

Any 93 (78.2) 62 (81.6) 31 (72.1) .23 

Smoking (%) 

Current 100 (84.0) 63 (82.9) 37 (86.0) .65 

Previous 4 (3.4) 3 (3.9) 1 (2.3) .64 

Never 7 (5.9) 5 (6.6) 2 (4.7) .67 

Unknown 8 (6.7) 5 (6.6) 3 (7.0) .93 

BMI, kg/m ² (%) 

Low ( < 18,5) 7 (5.9) 3 (3.9) 4 (9.3) .23 

Normal (18,5-24,9) 60 (50.4) 38 (50) 22 (51.2) .9 

Overweight or obese ( ≥25) 30 (25.2) 21 (27.6) 9 (20.9) .42 

Unknown 22 (18.5) 14 (18.4) 8 (18.6) .98 

Living situation (%) 

Homeless 34 (28.6) 9 (20.9) 25 (32.9) .17 

Temporary housing 13 (10.9) 12 (15.8) 1 (2.3) .02 

Permanent home 66 (55.5) 38 (50) 28 (65.1) .11 

Unknown 6 (5.0) 1 (1.3) 5 (1.3) .01 

Chronic disease (%) 

Diabetes 6 (5.0) 6 (7.9) 0 .06 

Mental illness 22 (18.5) 14 (18.4) 8 (18.6) .98 

Cardiopulmonary disease 21 (17.6) 13 (17.1) 8 (18.6) .84 

Cancer and immunodeficiencies 7 (5.9) 3 (3.9) 4 (9.3) .23 

Any 48 (40.3) 28 (36.8) 20 (46.5) .3 

a High burden > 120 cases/100 000/year, intermediate burden = 10-120 cases/10 0 0 0 0/year, low burden < 10 cases/100 

0 0 0/year.Abbreviations: BMI: body mass index; DK: Denmark; LTBI: latent tuberculosis infection; TB: tuberculosis; TPT: tuberculosis pre- 

ventive treatment. 

Table 2 

a. Reasons for noninitiation of TPT as recorded in medical records. b. TPT regimens prescribed. 

a: Reasons for noninitiation of TPT (N = 61) N (%) b: TPT regimens prescribed (N = 58) Completed/total 

Patient choice 8 (13) 12 weeks rifapentine and isoniazid as DOT 21/30 

LTFU before TPT could be initiated 17 (28) 6-9 months isoniazid 17/22 

Risk of nonadherence 15 (25) 3 months rifampicin and isoniazid 3/3 

Risk of interaction with concomitant medication 2 (3) Unknown a 2/3 

No recent TB exposure 11 (18) 

Frequent TB exposure/risk of reinfection 1 (2) 

Unknown 7 (12) 

a Specific regimen not described in medical records.Abbreviations: DOT: direct observed therapy; LTFU: lost to follow-up; TB: tu- 

berculosis; TPT: preventive treatment. 

f

g

0

r

0

m

A

c

c

i

ollow-up was prevalent in both groups, with 22% in the TPT 

roup and 59% in the x-ray group (relative risk [RR], 0.38; CI, 0.23- 

.64; P < .001). Being prescribed a direct observed therapy (DOT) 

egimen did not result in higher completion rates (RR, 0.89; CI, 

.66-1.21; P = .46) or lower TB rates compared with non-DOT regi- 

ens. Drug regimens prescribed are shown in Table 2 b. 
S58 
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ctive TB 

During the total follow-up time of 530.5 years, 18 incident TB 

ases were found, yielding an overall TB incidence rate of 0.034 

ases per person-year (95% CI, 0.021-0.054). Time to diagnosis var- 

ed from 6 months to 7 years. In those followed with x-rays, none 
ospital from ClinicalKey.com by Elsevier on January 06, 
n. Copyright ©2023. Elsevier Inc. All rights reserved.



N.B. Stærke, J.T. Martinsen, T.T. Jensen et al. International Journal of Infectious Diseases 124 (2022) S56–S62 

Table 3 

Characteristics of TB patients and non-TB patients compared using Cox regression. 

Characteristics No TB in study 

period (N = 101) 

TB in study period 

(N = 18) 

Univariable Cox regression Multivariable Cox regression 

HR (95% CI) P HR (95% CI) P 

Age ≥50 years 50 (49.5) 7 (38.9) 0.69 (0.27-1.79) .45 

Age < 50 years 51 (50.5) 11 (61.1) - - 

Sex, male (%) 65 (64.4) 13 (72.2) 1.59 (0.56-4.48) .37 

Region of origin 

Denmark 20 (19.8) 2 (11.1) 0.76 (0.17-3.32) .71 

Greenland 65 (64.4) 16 (88.9) 3.19 (0.73-13.9) .12 2.73 (0.61-12.2) .188 

Other 16 (15.8) 0 - - 

TB-burden a 

Intermediate or high 79 (78.2) 16 (88.9) 1.59 (0.36-6.96) .51 

Low 22 (21.7) 2 (11.1) - - 

Substance abuse (%) 

Alcohol 63 (62.4) 18 (100) - - 

Cannabis 38 (37.6) 12 (66.7) 3.11 (1.16-8.34) .02 

Alcohol and cannabis 30 (29.7) 12 (66.7) 3.78 (1.42-10.1) .01 2.98 (1.08-8.2) .034 

Other b 15 (14.9) 1 (5.6) 0.68 (0.09-5.1) .39 

Smoking (%) 

Ever 88 (87.1) 16 (88.9) 1.21 (0.27-5.28) .79 

Never or unknown 13 (12.9) 2 (11.1) - - 

BMI (%) 

< 18.5 kg/m2 6 (5.9) 1 (5.6) 0.91 (0.12-6.81) .92 

> 18.5 kg/m2 76 (75.2) 14 (77.8) 0.84 (0.27-2.58) .77 

Unknown 19 (18.8) 3 (16.7) 1.31 (0.37-4.60) .67 

Living situation (%) 

Homeless 27 (26.7) 7 (38.9) 2.31 (0.86-6.24) .1 2.04 (0.72-5.78) .180 

Temporary housing 13 (12.9) 0 - - 

Permanent home or 

unknown 

61 (60.4) 11 (61.1) 0.69 (0.26-1.84) .47 

Chronic disease (%) 

Mental illness 21 (20.8) 1 (5.6) 0.23 (0.03-1.75) .16 

Cardiopulmonary disease 16 (15.8) 5 (27.8) 1.76 (0.63-4.95) .3 

Other 11 (10.9) 1 (5.6) 0.46 (0.06-3.46) .4 

TPT regimen initiated (%) 

None 51 (50.5) 10 (55.6) - - 

Any 50 (49.5) 8 (44.4) 0.58 (0.23-1.47) .25 

DOT regimen 27 (54) 3 (37.5) 1.06 (0.24-4.68) .94 

Non-DOT regimen 23 (46) 5 (62.5) - - 

TPT completed (%) 36 (35.6) 7 (38.9) 0.71 (0.27-1.87) .49 

Death (%) 11 (10.9) 3 (16.7) 1.67 (0.48-5.82) .42 

a High burden > 120 cases/100 000/year, intermediate burden = 10-120 cases/10 0 0 0 0/year, low burden < 10 cases/10 0 0 0 0/year 
b Benzodiazepine, heroin, cocaine, amphetamine, or other. Abbreviations: BMI: body mass index; DOT: Direct observed therapy; HR: hazard ratio; TB: 

tuberculosis; TPT: preventive treatment. 
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f the patients were diagnosed in relation to a scheduled follow-up 

hest x-ray, but instead presented with symptoms after the follow- 

p period. 

TPT initiation did not significantly reduce the risk of TB, nor 

id TPT completion ( Table 3 ). However, mean time to TB diagnosis 

rom time of positive IGRA was 4.7 years among those completing 

PT and 2.2 years in those who did not ( P = .01) ( Table 1 ), and

here were no TB cases in the TPT completion group during the 

rst 2 years of follow-up. TB incidence rates were 0.039 cases per 

erson-year (95% CI, 0.021-0.07) for those who did not complete 

PT and 0.028 cases per person-year (95% CI, 0.014-0.059) for those 

ho did, resulting in an incidence rate ratio of 0.73 (95% CI, 0.24- 

.07). Incidence rates in the 2 groups are depicted in Figure 1 . 

In a univariate Cox proportional hazards model, the use of 

annabis and concurrent use of alcohol and cannabis were asso- 

iated with an increased risk of TB, whereas homelessness or be- 

ng Inuit showed a nonsignificant trend toward an association with 

B. In the multivariate analysis, the concurrent use of alcohol and 

annabis remained significantly associated with TB ( Table 3 ). 

B treatment outcome 

Among patients with TB, 14 of 18 (78%) had an adherence rate 

f > 80% to TB treatment, whereas 3 of 18 (17%) received prolonged 

reatment due to low adherence, and 1 of 18 (6%) died of TB be-

ore completing treatment. By WHO definitions for TB treatment 
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utcome, 2 of 18 (11%) were cured and 14 of 18 (78%) completed 

reatment, yielding a success rate of 89%. Only 2 of 18 (11%) failed 

reatment, whereof 1 (6%) subsequently completed treatment. 

ycobacterium tuberculosis genotypes 

Results of genotyping found that 5 of 18 TB cases were in- 

ected with the type 1112-15, which is part of the largest chain 

f transmission in Denmark, comprising 21% of cases in 2020 

 Statens Serum Institut, 2021 ). Additionally, 4 of 18 cases were in- 

ected with the type 1180-213, which belongs to a large cluster 

pread in Denmark and Greenland. Two cases had strains differing 

n only 1 locus from 1180-213 (17258-213 and 22364-213) likely 

erived from that strain. One case was infected with the unique 

ype 1112-73, which differs in 1 locus from 1112-15. One case was 

nfected with a strain found in Greenland and among Greenlanders 

n Denmark (1121-51), and finally 1 case had a strain belonging to 

 cluster seen in East Greenland (1144-17) ( Figure 2 ). The remain- 

ng 4 cases did not have a genotyping result. 

iscussion 

In this study we investigated the long-term outcome of LTBI in 

 cohort of socially marginalized citizens. We found markedly high 

ates of active TB in the follow-up period, and surprisingly no sig- 

ificant difference in the incidence of TB in the follow-up period, 
ospital from ClinicalKey.com by Elsevier on January 06, 
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Figure 1. TB case incidence per 100 000 person-years by completion of TPT in follow-up time intervals and overall with 95% CIs. 

Abbreviations: CI: confidence interval; TB: tuberculosis; TPT: preventive treatment. 
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Figure 2. Mycobacterium tuberculosis genotypes found among TB cases in the cohort of socially marginalized citizens with LTBI shown with city and year of diagnosis. 

Solid gray indicates types belonging to large clusters with transmission in Denmark and Greenland and among socially marginalized citizens. Gray stripes indicate types 

derived from those cluster-types. White indicates strains belonging to clusters primarily known from Greenland. 

Abbreviations: LTBI: latent tuberculosis infection; TB: tuberculosis. 
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hen comparing those who completed TPT with those who did 

ot. However, no TB cases developed during the first 2 years of 

ollow-up among those completing TPT, and the mean time to di- 

gnosis was significantly longer. Furthermore, we found that 12 of 

8 TB cases were infected with a strain either belonging to or de- 

ived from a cluster with transmission in Denmark and Greenland. 

The TB incidence rate was very high in our cohort compared 

ith studies investigating a broader spectrum of patients with LTBI 

 Moran-Mendoza et al. 2010 ; Erkens et al. 2016 ), underlining that 

he socially marginalized population with LTBI must be considered 

 high-risk group for TB reactivation or reinfection. 

We did not see a statistically significant TB risk reduction 

esulting from TPT, although high efficacy of TPT has been 

hown in several randomized studies previously ( Comstock and 

oolpert 1972 ; International Union Against Tuberculosis Com- 

ittee on Prophylaxis 1982 ; Comstock, Baum, and Snider 1979 ; 
S60 
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terling et al. 2011 ). This finding may be explained by a combi- 

ation of several factors. For one, the risk of reinfection in this 

roup must be considered significant as it was previously shown 

hat the prevalence of TB among socially marginalized citizens in 

anish cities is more than 20 0 0 per 10 0 0 0 0 ( Jensen et al. 2015 ;

taerke et al. 2021 ). In a randomized study performed in a South 

frican gold mine, where the TB infective pressure was very high, 

t was shown that the preventive effect of TPT was only present 

uring active treatment ( Churchyard, Fielding, and Grant 2014 ). In 

ur study there were no TB cases during the first 2 years among 

hose completing TPT. Secondly, low adherence to TPT could also 

ffect the outcome. Adherence rates registered for the patients re- 

eiving a DOT regimen should be fully reliable, but about half of 

he patients were on a non-DOT regimen, and in these cases our 

nowledge on adherence relies on the treating physician’s best 

udgment and the truthfulness and recollection of the patients. 
ospital from ClinicalKey.com by Elsevier on January 06, 
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his could have resulted in overestimation of the completion rates. 

astly, our cohort is not large enough to detect a risk reduction 

maller than 75% in a Cox regression model with 80% power as- 

uming a 15% event rate. Risk reduction rates from TPT are likely 

ot as high in a clinical setting as found in randomized studies. 

his was described in a meta-analysis where the odds ratio for 

reventing tuberculosis was calculated to be 0.64 for 6 months of 

soniazid and 0.52 for 3 to 4 months of rifampicin and isoniazid 

ompared with placebo ( Stagg et al. 2014 ), and effects of this size

ould not be detectable in our sample size. 

The genotyping results showed that a majority of TB cases in 

he cohort had strains either belonging to, or derived from, 2 well- 

escribed clusters spread in Denmark and Greenland (1112-15 and 

180-213), which have been described as associated with being 

ocially marginalized ( Lillebaek et al. 2012 ; Lillebaek et al. 2013 ; 

auer et al. 1998 ). This is consistent with these types being dom- 

nant in our cohort and supports the notion that active transmis- 

ion is ongoing in the population of socially marginalized citizens. 

The WHO definition of cure of TB is seldom reached in Den- 

ark, as it is often not possible to obtain the final sputum sample 

o confirm microbiological negativity, hence the cure rate in this 

ohort is within the expected range for Denmark. However, we are 

leased to find that the treatment success rate, when also count- 

ng those who completed treatment, is close to reaching the WHO 

arget of ≥90% in this hard-to-reach population. 

This study has some limitations; firstly, since this was a retro- 

pective study, there was no randomization to the interventions, 

hich may have introduced selection bias. The x-ray and TPT 

roups were quite similar in terms of known TB risk factors, such 

s alcohol and drug use, low BMI, and homelessness. This was 

lso the case when considering those who initiated TPT (data not 

hown). It could be speculated that doctors would refrain from ini- 

iating TPT in individuals with drug abuse or experiencing home- 

essness, skewing the x-ray group toward a higher risk of TB, but 

his did not seem to be the case in this cohort. However, there 

ere significantly more Inuit individuals in the TPT group, and we 

aw a nonsignificant trend toward an association between being 

nuit and developing TB, thus the results could be skewed toward a 

maller effect of TPT. Secondly, we were limited to the information 

ecorded in the electronic medical records, which are not standard- 

zed across the 3 hospitals, meaning that the level of detail may 

iffer from patient to patient, but we did not recognize a specific 

attern in this aspect. Thirdly, even though we did find high rates 

f TB in the cohort, the sample size is still too small to clearly ac-

ount for all TB risk factors that may be present. 

In conclusion, we found a very high incidence rate of TB among 

ocially marginalized persons with LTBI in the follow-up period. No 

ignificant reduction in overall TB incidence by TPT was found, al- 

hough patients completing TPT did not develop TB in the 2 years 

ollowing treatment, and time to diagnosis was significantly longer. 

astly, developing active TB was associated with concurrent use of 

lcohol and cannabis. 
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