
Comorbidities and causes of death among Danish Tuberculosis patients 1998-2010 

Andreas Fløe1, Anders Løkke1, Rikke Ibsen2, Ole Hilberg1 

1: Department of Respiratory Diseases and Allergy, Aarhus University Hospital, Aarhus, Denmark 

2: i2minds, Klosterport, Aarhus Denmark 

 

Background: Tuberculosis (TB) continues to cause morbidity and mortality worldwide. Even in low-

incidence countries, the disease is a considerable problem among high-risk, socially marginalized 

citizens. Little is known about co-morbidities and their influence on mortality, as well as the actual 

causes of death in these groups.  

 

Material/methods: From the Danish National Patient Registry (NPR), we retrospectively identified all 

registered Danish TB-patients between 1998-2010. They were matched to controls (1:4) by age, 

gender, civil status and geography. Mortality data were obtained from Danish Civil Registration 

System. Morbidity data were extracted as primary and secondary diagnoses from NPR, and further 

classified into main disease groups, in accordance with the World Health Organization (WHO) ICD-10 

criteria. We used a conditional logit model, yielding outputs as odds ratios (ORs) with 95% confidence 

interval. Diagnostic codes were grouped manually. For comparison of mortality between co-morbidity 

groups, we calculated a Deyo-Charlson comorbidity index, and compared mortality between groups 

using a cox proportional hazards model, yielding hazard ratios (HR)   

 

Results: 6713 cases and 28217 controls were followed for max. 12 (span: 0-12) years. Overall, 

22.90% of cases and 9.12% of controls died during follow-up (HR 3.29, p<0.001). At baseline (TB-

diagnosis or inclusion as control), 13.66% of cases had at least one comorbid diagnosis, vs. 6.01% of 

controls (p<0.001). For subjects with Deyo-Charlson score up to 3, cases had significantly increased 

mortality; for higher Deyo-Charlson scores, an insignificant trend of higher mortality among controls 

was observed. The most common causes of death among TB cases were: Non-lung cancers (13.8%), 

COPD (13.48%), TB (11.7%) and Lung cancer (11.0 %). Among controls: Non-lung cancers (19.7%), 

Heart diseases (19.6%), Other causes (13.8%) and Stroke (8.11%). The term “Other causes” included 

a wide variety of causes of death, not belonging to 19 defined main groups.  

 

Conclusions: Even in a low-incidense setting, TB is associated with a substantially elevated mortality. 

This may be partially due to co-morbid diseases, some of them putting the patient at risk of TB 

infection or re-activation in the first case. Nevertheless, for 11.7% of the TB patients who died, TB was 

reported to be the cause of death. This is a considerable number for a fully treatable infectious 

disease, in a low-incidense country. These numbers highlight the importance of targeting the 

vulnerable and socially deprived high-TB risk groups in Denmark as well as in other European 

countries.    


