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Between 2010 and 2021, the annual prevalence of 
nontuberculous mycobacterial (NTM) diseases in South Korea 
increased from 11.4 to 56.7 cases per 100 000 population. 
Prevalence in the population aged ≥65 years quadrupled from 
41.9 to 163.1 cases per 100 000 population. Accordingly, the 
overall cost associated with NTM diseases increased.

Keywords. epidemiology; expenditure;  Mycobacterium 
abscessus; Mycobacterium avium; prevalence.

Received 27 September 2022; editorial decision 22 November 2022; accepted 29 November 
2022; published online 1 December 2022

Correspondence: Jae-Joon Yim, MD, Division of Pulmonary and Critical Care Medicine, 
Department of Internal Medicine, Seoul National University Hospital, Seoul National 
University College of Medicine, 101, Daehak-ro, Jongno-gu, Seoul, 03080, Republic of Korea 
(yimjj@snu.ac.kr).

Open Forum Infectious Diseases® 

© The Author(s) 2022. Published by Oxford University Press on behalf of Infectious Diseases 
Society of America. This is an Open Access article distributed under the terms of the 
Creative Commons Attribution-NonCommercial-NoDerivs licence (https://creativecommons. 
org/licenses/by-nc-nd/4.0/), which permits non-commercial reproduction and distribution of 
the work, in any medium, provided the original work is not altered or transformed in any 
way, and that the work is properly cited. For commercial re-use, please contact journals.permis-
sions@oup.com
https://doi.org/10.1093/ofid/ofac649

Nontuberculous mycobacteria (NTM) are ubiquitous, opportunis-
tic pathogens that commonly manifest as chronic pulmonary dis-
ease (PD), which accounts for 90% of all NTM-related diseases [1]. 
The incidence and prevalence of NTM diseases are increasing 
worldwide, partly due to a growing susceptible population as a re-
sult of the use of immunosuppressive agents, solid organ transplan-
tation, aging, alterations in the environment favoring pathogen 
growth and increased interaction with human hosts, and dimin-
ished antimycobacterial immunity following the fall in tuberculosis 
(TB) cases [2–4]. The increasing number of patients and low rate of 
successful treatment mean that the socioeconomic burden of NTM 
diseases is expected to rise. Here, we examined existing national 
health insurance data to determine the prevalence and related costs 
of NTM diseases in South Korea between 2010 and 2021.

METHODS

Approximately 97.1% of the population in South Korea (51.4 
million persons) is covered by the National Health Insurance 

Service (NHIS), a universal, government-run, single-payer 
health care system [5]. To be reimbursed for the medical servic-
es provided, health care providers submit claims data to the 
Health Insurance Review and Assessment Service (HIRA). 
We searched the HIRA’s nationwide claims database [6] using 
International Statistical Classification of Diseases and Related 
Health Problems, 10th Revision (ICD-10), diagnostic codes re-
lated to NTM diseases, including NTM-PD (A31) [7] and both 
pulmonary and extrapulmonary TB (A15, A17, A18, A19) [8], 
to gather information on the volume of patients, health care 
utilization, and associated direct medical expenditure.

We calculated the annual crude prevalence of NTM and TB 
diseases after obtaining data on the total population for each 
year from the Statistics Korea database [9]. Overall, the study 
period prevalence of NTM diseases by age group was estimated 
and presented by sex. We calculated the direct medical expen-
diture associated with NTM and presented it by age group after 
evaluating claims data for medical practices, both inpatient and 
outpatient, with NTM as the primary diagnostic code. We also 
determined the annual crude prevalence and direct medical ex-
penditure incurred by patients aged 65 years or older.

More specifically, direct medical expenditure was defined as 
any cost claimed by health care providers and pharmacies that 
was directly related to the use of health care intervention and 
drugs due to illness. Direct medical expenditure is presented 
in Korean Republic Won (KRW) and United States dollars 
(USD) based on the 2021 exchange rate (1 KRW ≈ 0.00084 
USD).

Patient Consent

As we used deidentified data collected from a publicly accessi-
ble database, neither patient consent nor institutional review 
board approval was necessary.

RESULTS

The annual crude prevalence of NTM diseases increased from 
11.4 cases/100 000 population in 2010 to 56.7 cases/100 000 
population in 2021. Except for 2020, the annual crude preva-
lence was higher than the preceding year. In fact, it surpassed 
the prevalence of TB in 2021, which fell from 131.1 cases/100 
000 population to 52.1 cases/100 000 population within the 
same time period (Figure 1A). Overall between 2010 and 
2021, the number of female NTM patients peaked in the age 
range of 55–59 years, whereas male NTM patients peaked in 
the age range of 70–74 years (Figure 1B). During the same pe-
riod, the annual crude prevalence of NTM diseases in the pop-
ulation aged 65 years or older quadrupled from 41.9 cases/100 
000 population to 163.1 cases/100 000 population. The 
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proportion of patients aged 65 years or older increased from 
39.6% in 2010 (men, 50.4%; women 32.7%) to 47.6% in 2021 
(men, 63.7%; women, 40.0%), and this was particularly signifi-
cant in the male population (Ptrend < .001) (Figure 1C).

The annual direct expenditure related to NTM diseases ex-
panded more than 5.8-fold, from 3.6 billion KRW (3 043 220 
USD) in 2010 to 20.9 billion KRW (17 599 890 USD) in 2021, 
reflecting the trend in annual crude prevalence. For both men 
and women, mean individual direct expenditure of NTM dis-
eases increased with age, peaking in the age range of 80 years 
or older (Figure 1D). Consequently, the proportion of annual 
direct medical expenditure incurred by patients aged 65 years 
or older increased from 47.1% in 2010 (men, 53.6%; women 
41.5%) to 59.6% in 2021 (men, 71.6%; women 51.3%).

DISCUSSION

We investigated the annual crude prevalence and direct medi-
cal expenditure of NTM diseases in South Korea between 2010 
and 2021 and compared them with those of TB. Overall, the 
prevalence of NTM diseases significantly increased with time, 

surpassing TB for the first time in 2021. The annual direct med-
ical expenditure for NTM diseases has also risen over time, ow-
ing primarily to an increase in the proportion of older adult 
patients.

Unlike TB, which is required by Korean law to be reported at 
the time of diagnosis [10], there is no obligation to report NTM; 
hence its prevalence may have been underestimated. Even so, 
the annual prevalence of NTM diseases is consistently rising 
compared with a previous study conducted in South Korea 
with similar methodology that reported an annual prevalence 
of 39.6 cases/100 000 population in 2016 [2]. During the obser-
vation period, this number declined only once, in 2020, when 
the COVID-19 pandemic occurred. This may be a result of few-
er patients seeking health care services due to the pandemic 
rather than a true decline in patients with NTM.

One of the most noticeable aspects of this study is a 20% in-
crease in the proportion of patients aged 65 years or older. 
Because South Korea is expected to become a super-aged soci-
ety by 2025, and 30% of the total population will be aged 
65 years or older by 2035 [9, 11], this figure is likely to grow. 
More research and investment in the development of effective 

Figure 1. The epidemiology and direct medical expenditure associated with NTM diseases in South Korea between 2010 and 2021.  (A) Prevalence of TB and NTM by year. 
(B) Prevalence of NTM by age groups (2010–2021). (C) Proportion (%) of patients ≥65 years. (D) Mean individual expenditure by age groups (2010–2021). Abbreviations: NTM, 
nontuberculous mycobacterial; TB, tuberculosis.
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treatments are needed to adequately address this growing 
concern.

The direct medical expenditure for NTM diseases has in-
creased 5.8 times within the past 12 years. This represents sig-
nificant growth even considering the consumer price inflation 
rate, which was 18.7% overall during the same period [12]. 
Unfortunately, throughout this time period, no notable innova-
tions or improvements in the management of NTM diseases 
occurred; hence, this increase can be attributed to the increase 
in prevalence.

Our study has several limitations. First, we were unable to 
distinguish NTM-PD from other forms of NTM diseases. 
Second, because we searched patients using diagnostic codes, 
the prevalence may have been overestimated. Third, we evalu-
ated direct medical expenditures claimed by individual hospi-
tals, clinics, and pharmacies to the HIRA and not the entire 
cost. Spending on unlisted drugs that are not reimbursed by 
the NHIS, as well as indirect costs, was outside the scope of 
this study.

In conclusion, between 2010 and 2021, the annual crude 
prevalence and direct medical expenditure of NTM diseases in-
creased by 5 times and 5.8 times, respectively. Notably, the 
prevalence of NTM diseases in the older population quadru-
pled during this period. Therefore, national and global efforts 
to tackle NTM diseases, particularly among older adults, are ur-
gently needed.
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