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ABSTRACT

Cross Sectional Evaluation of the Relationship 

Between Nitrates and Cancer Diagnoses

Bonsun Koo

College of Pharmacy

The Graduate School 

Seoul National University

Background: To date, a number of pre-clinical and clinical 

studies have been conducted to examine the potential therapeutic 

effect of nitrates or nitric oxide in cancer prevention and 

treatment. However, the literature review showed contradictive 

findings. Since there is a lack of epidemiological studies 

examining the relations between nitrates and cancers, we 

conducted a study with an objective to explore the association 

between nitrates and cancer by using big-data. This study 

evaluated the association in the top five cancers in Korea, such 

as thyroid, stomach, colorectal, lung, and breast cancer using 

Korean national health claims sample data obtained from the 

Health Insurance Review and Assessment Service (HIRA) from 

2010 to 2014.
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Methods: A cross-sectional analysis of the nitrates use and 

cancer diagnoses was performed using the HIRA-NPS data from 

2010 to 2014. Patients aged 19 years and older with at least 

one prescription claim for systemic nitrate product were 

included. Logistic regression analysis was used to evaluate 

multivariate associations between nitrates use and cancer 

diagnoses while adjusting confounding variables like gender, age, 

insurance type, obesity, smoking, and angina.  

Results: From HIRA-NPS 2010-2014, 184,075,489(weighted) 

patients aged 19 years and older were identified. Patients with 

at least one prescription claim for systemic nitrate product were 

0.79% (n=1,445,227, RSE, 0.476) of the total study population, 

and the total patient number with at least one neoplasm 

diagnosis of the top 5 cancers was 8,736,862 (4.7% of the total 

study population). Overall, nitrates users were more likely to be 

recorded with have neoplasm diagnoses. However, ISMN and 

ISDN users were about 50% (Adjusted OR, 0.532; 95% CI, 

0.319- 0.886) and 20% (Adjusted OR, 0.792; 95% CI, 0.634- 

0.990), respectively, reduced likelihood to be diagnosed with 

benign neoplasm of thyroid gland. 

Conclusions: The results of our study showed that the nitrate 

users were more likely to have cancer diagnoses, except benign 

neoplasm of thyroid gland. However, due to several limitations of 

this study, findings should be confirmed in further research 

examining the links between nitrates and the cancers.

Keywords: nitrates, cancer, cross sectional study, drug 

repurposing, HIRA 

Student Number: 2014-21965
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1. INTRODUCTION

Cancer is a major cause of escalating mortality and morbidity 

worldwide. The incidence of cancer-related deaths was 8.2 

million in 2012 with the expected rise in cancer cases by 70% 

over the next two decades [1]. Of all cancer deaths, the 

majority were caused by lung cancer in men and breast cancer 

in women, accounting for 30% and 12.9%, respectively [2]. 

In Korea, the five most common cancers were thyroid, 

stomach, colorectal (colon and rectum), lung, and breast cancer 

in 2012 (listed in order of highest incidence). Nearly two-third 

of all cancer incidences were from these cancer sites [3]. The 

highest mortality rate in men and women was caused by lung 

cancer in 2013, accounting for 22.8% of all cancer deaths [4].

Cancer causes not only health-related problems but also 

it has economic impacts by imposing a significant financial 

burden on cancer patients, their families, and to the society. The 

treatment of cancer is lengthy and exceedingly costly. One of 

the underlying causes of the high medical cost comes from 

anti-cancer drugs. As a strategy to overcome this issue, drug 

repurposing (or drug repositioning), the re-investigation of 

existing drugs for a new indication [5], has been studied. Drugs 

used in repurposing are mostly well-known and well- 

characterized pharmaceutical agents, and thus, a wealth of data 

on safety and toxicity profiles are available. Therefore, 

bypassing some of the early stages in De novo development 
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pathway, drug repurposing enables drug development time and 

cost saving [6].

Nitrates (such as nitroglycerin (NTG), isosorbide 

mononitrate (ISMN), and isosorbide dinitrate (ISDN)) are nitric 

oxide (NO) donor drugs that are originally discovered as a 

vasodilator [7, 8]. In recent studies, nitrates were shown to 

have anti-cancer properties through multiple mechanisms of 

action: pro-apoptotic effects, immunomodulation, anti-hypoxic 

activity, and vasodilation that lead the enhanced permeability and 

retention (EPR) effect of anticancer drugs. With respect to the 

anti-cancer effect, NO demonstrates biphasic properties. At 

lower concentrations (< 100nM), NO elicits pro-tumor effects of 

pro-angiogenesis, pro-proliferation, and anti-apoptosis. Whereas 

at higher NO concentrations (> 500 nM), NO elicits anti-tumor 

effects of cytotoxicity and pro-apoptosis [8, 9]. Due to possible 

antitumor effects of nitrates, NTG, one of the nitrates, is 

suggested as a candidate drug for repurposing by the 

Repurposing Drugs in Oncology (ReDO) project that is supported 

by researchers and clinicians from the Harvard University and 

non-profit organizations [8, 10].

To date, a number of pre-clinical and clinical trials 

examining the influence of nitrates or NO on cancer have been 

conducted, but the results are contradictive. A randomized phase 

II trial conducted in Japan against non-small-cell lung cancer 

(NSCLC) patients showed that the concurrent use of NTG and 

chemotherapy increased the overall response rate, time to 

progression, and overall survival compared to the group without 
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NTG [11]. In the subsequent replicated-phase II trial conducted 

in Germany, although the results were not statistically significant, 

the chemotherapy with NTG group showed higher overall 

response rate and the disease control rate than the 

chemotherapy-only group [12]. These positive outcomes were 

not limited to the lung cancer patients. The combination therapy 

with NTG showed positive clinical outcomes in patients with 

prostate cancer by doubling PSA time and those with liver 

cancer by reducing tumor diameter [13, 14]. These results from 

previous studies support a clinical role, although pleiotropic, of 

nitrates or NO in the treatment of cancer. However, other 

clinical studies conducted in Netherlands, Australia, and Korea 

showed that the addition of nitrates to chemotherapy did not 

improved the outcomes such as response rate or survival 

[15-17].

Although several studies have been conducted to examine 

the potential therapeutic effect of nitrates or NO in cancer 

treatment and prevention, the findings are still contradictive. 

Since there is a lack of epidemiological studies examining the 

relations between nitrates and cancers, we conducted a study 

with an objective to explore the association between nitrates and 

cancer by using big-data. Our study was designed to evaluate 

cross-sectional association between nitrates prescriptions and 

diagnoses with the top five cancers in Korea, such as thyroid, 

stomach, colorectal, lung, and breast cancer using Korean 

national health claims sample data obtained from the Health 

Insurance Review and Assessment Service (HIRA) from 2010 to 
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2014.
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2. MATERIALS & METHODS

2.1 Data Source: HIRA-NPS data. 

This cross-sectional, population-based study used the sample 

datasets provided by HIRA called the National Patients Samples 

of the Health Insurance Review and Assessment Service 

(HIRA-NPS) [18]. 

In Korea, about 97.0% of the total population is enrolled 

in the Korean National Health Insurance (NHI) Program, and the 

claims from NHI program are reviewed by HIRA. Although the 

remaining 3% is not insured by the Korean NHI program, clinics 

and hospitals have to submit claims to HIRA for each service 

provided to get reimbursement, regardless of the patients’ 

enrollment status in the NHI program. Thus, technically almost 

all medical claims with patient information and medical records in 

Korea are available from the HIRA database [19].

The HIRA-NPS is a dataset of the stratified sample data 

from the HIRA database reflecting the health insurance data of 

the entire national population of approximately 50 million 

beneficiaries [20, 21]. Each HIRA-NPS data provides 

approximately 1.4 million patients’ one-year-medical record 

(with a sampling rate of 3%). These sample data contain 

de-identified patient information and medical records: age, 

gender, diagnosis, date of hospital visits, drug prescriptions 

received during inpatient and outpatient visits, hospital admission, 

medical procedures, and drug related information [21].

In this study, the datasets of HIRA-NPS 2010 (Serial 
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number: HIRA-NPS-2010-0084), HIRA-NPS 2011 (Serial 

number: HIRA-NPS-2011-0110), HIRA-NPS 2012 (Serial 

number: HIRA-NPS-2012-0069), HIRA-NPS 2013 (Serial 

number: HIRA-NPS-2013-0078), and HIRA-NPS 2014 (Serial 

number: HIRA-NPS-2014-0054) were used.

2.2 Study Population 

The nitrates user group was defined as those who (1) aged 19 

years and older, (2) with at least one prescription claim for 

systemic nitrate product. A patient record with one or more 

cancer diagnoses were defined as the patient with the specific 

cancer in the HIRA-NPS datasets between January 2010 and 

December 2014. 

The patient population was classified into five age groups: 

19-34 years, 35-49 years, 50-64 years, 65-79 years and 80 

years and older groups. Other patient demographic 

characteristics such as gender and insurance type were also 

collected. 

2.2.1 Definition of Nitrates User 

The Korea Pharmaceutical Information Center (KPIC) 

classified NTG, ISMN, ISDN, eritrityl tetranitrate, propatylnitrate, 

tenitramine, and trolnitrate as nitrates. Of the seven nitrate 

drugs, only the generic medications that were available in Korea 

were included in this study: NTG, ISMN, and ISDN. 

The NTG ointments for hemorrhoids were excluded, 

because they were not included in the formulary of the NHI; 
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they were out-of-pocket medications.

The nitrate drug codes that were used in this study were 

listed in Table 1.

Drug codes were extracted from a variable “GNL_NM_CD” or 

“GNL_NM_CD_8” of Table 30 of HIRA data which contains 

specific information on health care services provided [22]. 
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2.2.2 Definition of Cancer Diagnoses

The incidence of cancer diagnosis was identified using the 

Korean Standard Classification of Diseases 6threvision (KCD-6) 

code which was developed on the basis of the International 

Classification of Diseases 10threvision (ICD-10) by the World 

Health Organization (WHO) [20]. 

Of the KCD-6 codes for neoplasms (C00-D48), codes 

for thyroid, stomach, colon and rectum, lung, and breast were 

sorted out. Then, each cancer type was categorized into 

malignant neoplasm, carcinoma in situ, benign neoplasm, and 

neoplasm of uncertain or unknown behavior. 

The KCD-6 codes for the lung were malignant neoplasm 

(C34, C34.X, C34.XX), carcinoma in situ (D02.2, D02.2X), benign 

neoplasm (D14.3, D14.3X), and neoplasm of uncertain or 

unknown behavior (D38.1). For the neoplasm of stomach, the 

codes of malignant neoplasm (C16, C16.X, C16.XX), carcinoma in 

situ (D00, D00.2), benign neoplasm (D13.1), and neoplasm of 

uncertain or unknown behavior (D37.1) were used. For the 

neoplasm of breast, the codes of malignant neoplasm (C50, 

C50.X, C50.XX), carcinoma in situ (D05, D05.X, D05.XX), benign 

neoplasm (D24, D24.0, D24.0X), and neoplasm of uncertain or 

unknown behavior (D48.6, D48.6X) were used. For the neoplasm 

of thyroid gland, the codes of malignant neoplasm (C73), 

carcinoma in situ (D09.3), benign neoplasm (D34), and neoplasm 

of uncertain or unknown behavior (D44.0) were used. The 

colorectal cancer was defined according to the International 

Classification of Disease 10th revision (ICD-10) codes from 

C18-C21[23] and disease classification by the Korean National 
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Cancer Center[24]; and, the codes of malignant neoplasm (C18, 

C18.X, C19, C20), carcinoma in situ (D01.0, D01.1, D01.2), 

benign neoplasm (D12, D12.0, D12.1, D12.2, D12.3, D12.4, 

D12.5, D12.6, D12.7, D12.8), and neoplasm of uncertain or 

unknown behavior (D37.4, D37.5) were used (Table 2).

Disease codes were extracted from a variable 

“MSICK_CD”(major diagnosis) or “SSICK_CD” (secondary 

diagnosis) of Table 20 of HIRA data which contains general 

characteristics of the patient [22]. Only single code for each 

“MSICK_CD” or “SSICK_CD” was available per claim. Since 

HIRA data contain records for one year, patients could have 

multiple claims, and thus, some patients had multiple codes for 

“MSICK_CD” or “SSICK_CD”. 

 A table for diagnostic information (Table 40) [22] of 

HIRA data which can provide more than two diagnosis codes per 

claim was not used due to missing information when connecting 

Table 20, a main table, with Table 40 by table joint key.
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2.2.3 Definition of Confounding Variables: Smoking, Obesity, and 

Angina

Smoking and obesity are confounding variables of cancers. 

However, as drugs for smoking cessation or weight reduction 

were not included in the formulary of the NHI, they could not be 

used as proxy indicators of the smoking and obesity status. 

Instead, disease codes of obesity (E66, E66.X) and mental and 

behavioral disorders due to the use of tobacco (F17, F17.X) or 

the toxic effect of tobacco and nicotine (T65.2) were used 

(Table3).

Angina was considered as a confounding variable, because 

it is a main approved indication for the nitrates and it was 

neither inclusion nor exclusion criterion of the study population 

of previous studies. The KCD-6 codes of unstable angina, 

prinzmetal angina, other forms of angina pectoris, and unspecified 

angina pectoris (I20, I20.X, I20.XX) were used (Table 3).

Disease codes were extracted from a variable 

“MSICK_CD”or“SSICK_CD” of Table 20 of HIRA data [22]. 
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2.3 Statistical Analysis

All analyses in the study aimed to yield national level estimates 

reflecting all Korean insurance coverage using weighting 

procedures. Each visit record is assigned a weight variable called 

the “sampling weight” provided by HIRA which is a statistical 

weight for inflating the sample data to reflect the national level 

estimates.  Unweighted analyses were also performed. 

Descriptive statistics were used to evaluate the demographic 

characteristics of the study population. The categorical variables 

(gender, age group, public insurance scheme) were reported as 

number (with 95% confidence interval [CI]) and proportions 

(percentages and relative standard error [RSE]). Continuous 

variables were summarized in means and standard deviations. 

Multivariate associations between nitrates use and cancer 

diagnoses were evaluated performing logistic regression analysis 

while adjusting confounding variables like gender, age, insurance 

type, obesity, smoking, and angina. The results from logistic 

regression analyses were reported as odds ratio (OR) with 95% 

CI. 

Prescribed drug records or diagnosed disease records 

were not mutually exclusive, meaning a patient may be 

prescribed more than one type of nitrate product or have one or 

more cancer diagnoses in one year. Thus, the number of patients 

with all nitrates prescription or top 5 cancer diagnoses may 

exceed the sum of each nitrate prescription or cancer diagnoses. 

All statistical analyses were performed using SAS version 

9.3 (SAS Institute Inc., Cary, North Carolina).
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2.4 Ethics Statement

This study was approved by the Seoul National University 

Institutional Review Board (IRB) (Approval Number: IRB No. 

E1511/002-001). 
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3. RESULTS

3.1 Demographic Characteristics of all adult patients

From HIRA-NPS 2010-2014, 184,075,489(weighted) patients 

aged 19 years and older were identified. Of those, males and 

females comprised 47.45% (RSE, 0.000) and 52.55% (RSE, 

0.000), respectively, of the total study population. The mean age 

of the 184,075,489 patients was 46.6 years (SD, 17.73). 

Patients aged 35-49 years group (31.11%; RSE, 0.020) 

comprised the largest portion, followed by 19-34 years group 

(27.26%; RSE, 0.015) and 50-64 years group (25.60%; RSE, 

0.023). In addition, most patients were NHI (96.62%; RSE, 

0.008) insured, and about 3% of the total patients were under 

Medicaid (3.28%; RSE, 0.229) or veterans’ healthcare (0.10%; 

RSE, 1.329). Patients with at least one obesity, smoking, and 

angina diagnosis were 0.07% (RSE, 1.556), 0.01% (RSE, 4.360), 

and 2.42% (RSE, 0.266), respectively (Table 4). 
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3.2 Top 5 Neoplasm Diagnoses of all adult patients

The total patient number with at least one neoplasm diagnosis of 

the top 5 cancers was 8,736,862 (4.7% of the total study 

population). Of those, the prevalence of the benign neoplasm of 

colon and rectum diagnosis (0.85%; RSE, 0.457) was the highest 

followed by neoplasm of uncertain or unknown behavior of breast 

(0.73%; RSE, 0.493), malignant neoplasm of thyroid gland 

(0.69%; RSE, 0.510), benign neoplasm of thyroid gland (0.64%; 

RSE, 0.529), and malignant neoplasm of stomach (0.42%; RSE, 

0.655). 

3.3 Prevalence of the nitrates use

Patients with at least one prescription claim for systemic nitrate 

product were 0.79% (n=1,445,227, RSE, 0.476) of the total 

studied population. More than half of the nitrate prescriptions 

were NTG (0.63%; RSE, 0.532).

3.3.1 Demographic Characteristics of the Nitrates Users 

Of all nitrates users, the number of male patients with the 

nitrate prescription was higher than the female patients (n= 

820,949 vs. 624,279). The mean age of the 1,445,227 patients 

was 63.7 years (SD, 14.85). The prevalence of the patients 

aged 65-79 years group comprised the largest portion and the 

most nitrates users were NHI insured. There were 534 patients 

(95% CI, 184-736) with obesity diagnosis and 568 patients 

(95% CI, 368-920) with smoking diagnosis. The number of 

patients with angina diagnosis was 821,773 which constituted 

0.45% (RSE, 1.556) of the total population, and 57.0% of all 
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nitrates users (Table 5). 

3.3.2 Top 5 Cancer Diagnoses of the Nitrates Users

Of all nitrates users, 149,705 (10.4% of all nitrates users) 

patients had at least one neoplasm diagnosis of the top 5 

cancers. Of those, benign neoplasm of colon and rectum was the 

most common diagnoses followed by malignant neoplasm of colon 

and rectum, malignant neoplasm of stomach, malignant neoplasm 

of lung, and malignant neoplasm of stomach (Table 5). 
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3.4 Associations between nitrates use and cancer diagnoses

The adjusted and unadjusted ORs were listed in Table 6. 

Overall, nitrates users were more likely to be recorded with 

neoplasm diagnoses. Especially, nitrates users were about 3 

times more likely to have malignant neoplasm of lung diagnosis 

than non-users (Adjusted OR, 3.019; 95% CI, 2.724-3.346). 

The carcinoma in situ of stomach diagnosis was about 2.6 times 

higher in the nitrates users (Adjusted OR, 2.626; 95% CI, 

1.405-4.910). Other neoplasms such as benign neoplasm of lung, 

neoplasm of uncertain or unknown behavior of colon and rectum, 

and malignant neoplasm of colon and rectum were about 2 times 

more likely to be diagnosed in the nitrates users (Table 6). 

Interestingly, ISMN and ISDN users were about 50% (Adjusted 

OR, 0.532; 95% CI, 0.319-0.886) and 20% (Adjusted OR, 0.792; 

95% CI, 0.634-0.990), respectively, reduced likelihood to be 

diagnosed with benign neoplasm of thyroid gland (Table 7).
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4. DISCUSSION

Due to the uncertain role of the nitrates in the cancer patients, a 

cross-sectional study evaluating the association between nitrates 

prescriptions and diagnoses with the top five cancers in Korea 

was conducted. In this study of 184,075,489 patients aged 19 

years and older, 1,445,227 patients (0.79%) were identified as 

nitrates users. Of those, male patients were more likely to have 

nitrate prescriptions than female patients, and the highest 

proportion of the total nitrate prescriptions was accounted by the 

patients aged 65-79 years group. The most significant finding of 

our study is that the nitrates users were more likely to be 

recorded with neoplasm diagnoses, except benign neoplasm of 

thyroid gland, than non-users after the adjustment by age, 

gender, insurance, obesity, smoking and angina.  

Although biologic plausibility is unclear, findings from our 

study indicate a positive correlation between nitrates use and the 

neoplasm diagnoses. This is quite consistent with in vitro studies 

demonstrating pro-tumorigenic effects of NO. The effect of NO 

on cellular proliferation or tumor growth was shown in the 

human NSCLC cells and breast cancer cells study. 

 In a study of NO and human NSCLC cells performed by 

Yongsanguanchai et al. reported that the exposure of NO 

gradually altered the cell morphology and promoted cancer stem 

cell-like phenotypes in human lung cancer cells. The effect was 
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caused by caveolin-1 upregulation which is responsible for the 

aggressive behavior of the cells [25]. Moreover, in the NO and 

human breast cancer cell study, Pervin et al. reported that a 

exposure of human breast cancer cell lines to NO 

(DETA-NONOate at 30–60 μmol/L) increased total protein 

synthesis and proliferation [26]. 

Other pro-tumorigenic effects such as angiogenesis and 

metastasis were also shown in the in vitro studies. In the 

prostate cancer cell study conducted by Polytarchou et al., 

exogenously added or endogenously produced NO led the 

expression of pleiotrophin, a growth factor involved in 

angiogenesis and tumor growth, and cell migration [27].

However, there are several in vitro studies that proposed 

anti-tumorigenic effects of NO such as apoptosis and tumor 

growth inhibition. Due to these inconsistent results, more explicit 

studies to examine NO effect on cancer by varying nitrates 

dosage or host factors are needed.

Another finding of our study was that ISMN and ISDN users 

were less likely to be diagnosed with benign neoplasm of thyroid 

gland. Based on current literature, clear explanations on 

delineating the association between the tumor and nitrate 

products are lacking except a study reporting a negative 

correlation between nitrates and the benign neoplasm of thyroid 

gland was shown whereas malignant neoplasm showed positive 

correlation. Sousa et al. suggested that, by working together, 
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arginase 2(ARG2) and endothelial NOS(eNOS) that synthesize 

NO, could promote thyroid cancer cell proliferation, cell viability, 

and angiogenesis. In benign tumors, ARG2 was found to be 

down-regulated while overexpression was found in nearly all 

follicular thyroid carcinoma. Since eNOS was consistently 

expressed, the absence of ARG2-overexpression in benign 

tumors might be responsible for contrasting results. However, 

further study is needed for the definite mechanism of action of 

NO in thyroid tumor [28].  

The major strength of the present study is a large sample 

size reflecting the entire national population. In addition, our 

study has a novelty due to a scarcity of information regarding 

nitrates and cancer research using big-data. Recently, this type 

of translational research which applies findings generated from 

pre-clinical studies to human studies [29] has been actively 

investigated. One representative example is the studies of 

statins, HMG-CoA reductase inhibitors used for the control of 

hypercholesterolemia [30], and cancers. In pre-clinical studies, 

statins were shown to have anticancer properties [30-32]. So, 

several observational studies such as cohort studies using 

big-data have been conducted to explore the association 

between statins and cancers [33-37]. Unlike a number of 

studies on statins, we believe that our study as an explorative 

study evaluating the effects of nitrates on cancer developments 

is innovative due to its originality and scarcity, especially using 

population level big-data.    
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Moreover, although a plausible pharmacological mechanism is 

unknown, there was a new finding that ISMN and ISDN users 

were less likely to be diagnosed with benign neoplasm of thyroid 

gland. Benign neoplasms are not cancerous, so they often not 

considered as seriously. However, enlarged benign tumor can be  

by pressing on vital organs [38]. As the fourth most common 

diagnosis in our study population, the association between benign 

neoplasm of thyroid gland and ISMN or ISDN is worthwhile to 

be investigated.

Several limitations should be considered in interpreting our 

study results. The main limitation is a low validity. Since this 

was a cross-sectional study, the study results were limited by 

the uncertainty in causal inference. This problem is primarily 

caused by the limitation of the study data, HIRA-NPS. Although 

HIRA database is highly efficient and can provide nationwide 

statistics, patient’s de-identified number in HIRA database is 

different every year. Thus, longitudinal study is difficult to 

perform with HIRA-NPS. 

Another limitation is the potential underestimation in the 

number of obese patients and smokers. Since obesity and 

smoking are the critical risk factors for most cancers, the 

patients’ number from the database should be close to the 

actual number. In HIRA-NPS, patients’ obesity and smoking 

status can be verified only if they were recoded with diagnostic 

codes for the treatments. However, there is a possibility of 

absence of the records as some patients with obesity and 
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smokers may have not received the treatments or truncation bias 

as only up to two diagnostic codes (major and secondary 

diagnosis) were available per claim. Therefore, possibility of 

misclassification should be considered when findings from the 

study are interpreted. 
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5. CONCLUSION 

In conclusion, the results of our study showed that the nitrate 

users were more likely to have cancer diagnoses, except benign 

neoplasm of thyroid gland. Although controversies still persist 

regarding the effect of NO, there are substantial evidences that 

support a positive association between NO and its 

pro-tumorigenic effects. However, further research that 

examines the links between nitrates and the cancers is still 

needed for the development of effective disease prevention and 

treatment strategies. For example, cohort studies using patient 

medical records or big-data that are similar to the preceding 

studies regarding statins and cancers can be conducted. 

Moreover, exploration of the questionable effect of the ISMN or 

ISDN in the benign neoplasm of thyroid gland needs to be 

conducted.
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국 문 초 록 

암은 전 세계적으로 높은 사망률과 유병률의 주원인으로 알려져 

있으며, 암질환 관련 의료비 및 사회적 부담 또한 매우 크므로, 효과

적인 암의 진단, 예방 및 치료방법 개발이 시급하다. 최근 신약개발 

절차가 까다로워지면서 시판 중인 약물 또는 산업화에 실패한 약물을 

대상으로 새로운 적응증을 규명하는 신약재창출(Drug Repositioning) 

연구가 수행되고 있는데, 기초 및 임상 연구를 통하여 항암 효과를 보

일 수 있다고 알려진 질산염제제(Nitrates)도 신약재창출을 통한 항

암제 후보약물로써 제안되고 있다. 하지만, 항암치료에 있어 질산염제

제의 효과에 대한 선행연구들이 상반된 결과를 제시함으로, 본 연구에

서는 질산염제제의 효과를 규명하고자 질산염제제 사용자와 우리나라

에서 발병률이 가장 높은 상위 5가지 암(악성 신생물) 및 관련 신생

물 진단과의 연관성을 질산염제제 비사용자와 비교, 분석하는 역학연

구를 수행하였다. 

이 연구는 단면적 연구로서 2010년-2014년 건강보험심사평가

원 전체환자 표본자료(HIRA-NPS)를 활용하여 만 19세 이상 성인 

환자를 대상으로 하였으며, 연구기간 동안 질산염제제를 처방 받은 환

자 그룹과 처방 받지 않은 환자 그룹의 우리나라 발병률 상위 5대 암 

부위인 갑상선, 위, 대장, 폐, 또는 유방의 신생물 진단 현황을 비교하

였다. 질산염제제로는 nitroglycerin(NTG), isosorbide mononitrate 

(ISMN), isosorbide dinitrate(ISDN)이 사용되었다. 모든 분석은 국

가차원 환자 데이터로 반영하기 위하여 가중치를 사용하여 분석하였

다. 

전체환자 표본자료 분석결과, 2010년에서 2014년까지 만 19세 

이상 성인 의료이용자는 184,075,489명이었다. 이 중 질산염제제를 

처방 받은 환자는 총 1,445,227명(0.79%; RSE, 0.476)이었으며, 질
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산염제제 사용자 중 상위 5대 신생물 (악성, 제자리, 양성, 행동양식 

불명 또는 미상의 신생물) 진단을 받은 환자는 총 8,736,862명 이었

다. 이 환자들을 대상으로 교란변수(성별, 나이, 의료보장 형태, 비만, 

흡연, 협심증)를 보정하여 각각의 질산염제제 처방과 상위 5대 신생

물 진단을 로지스틱 회기분석한 결과, 질산염제제 비사용자보다 질산

염제제 사용자에게서 대부분의 상위 5대 신생물 진단이 많은 것으로 

나타났다. 하지만, ISMN (Adjusted OR, 0.532; 95% CI, 

0.319-0.886)와 ISDN (Adjusted OR, 0.792; 95% CI, 

0.634-0.990) 사용자들에게서는 갑상선 양성 신생물 진단이 비사용

자들에 비하여 적은 것으로 나타났다. 

본 연구에서는 질산염제제 사용자들과 상위 5대 신생물 진단 사

이에  높은 연관성이 나타났다. 하지만, 단면적 상관성을 평가하는 본 

연구의 방법론적 한계점을 고려하여 신생물 치료에 있어 질산염제제

의 정확한 효과를 규명하기 위해 향후 체계적인 기초 및 임상 연구의 

수행이 필요하다. 

주요어 : 질산염제제, 암, 단면적 연구, 신약재창출, HIRA 

학 번 : 2014-21965
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