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Patients

Iron, ferritin, TIBC Rapid urea test

Results

H. pylori (+) H. pylori (-) P

Hemoglobin (g/dL) 14.1 ± 1.7 14.6 ± 1.4 0.019

Ferritin (ng/mL) 120 ± 106 151 ± 107 0.027

Anemia Similar

Iron deficiency anemia Similar

Risk factors of iron deficiency

Female
198

(26-1475)

H. Pylori infection
3.03

(1.22-7.57)

Conclusion. H. pylori infection is associated with iron deficiency, suggesting a decline in iron stores among 
infected non-elderly adults. 

Odds ratio

Helicobacter pylori infection and iron deficiency in non-elderly 
adults participating in a health check-up program

281 Non-elderly adults
during health check-up

<65 Years
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INTRODUCTION

Helicobacter pylori infects approximately one-half of the 
world’s population, making it one of the most common 
bacterial infections [1]. This bacterial pathogen is well 
known for its distinct etiological role in many types of gas-
trointestinal diseases [2]. Since the early 2000s, interest in 
extragastric manifestations of H. pylori has grown. Many 
studies have been performed to demonstrate the relation-
ship between H. pylori and extragastric disease [3]. Extragas-
tric ailments, including cardiovascular, neurodegenerative, 
autoimmune, allergic, skin, metabolic, and hematologic 
diseases, have been investigated [4-6]. H. pylori infection 
appears to be linked to hematologic disorders, such as idio-
pathic thrombocytopenic purpura, vitamin B12 deficiency, 
and unexplained iron deficiency anemia (IDA), more than 
other extragastric disorders [7].

Iron is essential for biological functions, such as respira-
tion, energy production, and cell proliferation [8]. Iron defi-
ciency is the most common micronutrient deficiency world-
wide, affecting nearly 50% of the global population [9]. Iron 
deficiency is the primary cause of anemia, which can lead 
to severe manifestations, such as IDA [9]. According to the 
World Health Organization (WHO) report (2002), IDA is con-
sidered one of the 10 most important contributing factors 

to the global burden of disease [10]. 
Iron deficiency and IDA are associated with multifaceted 

etiologies. Interestingly, several studies have indicated that 
H. pylori infection induces iron deficiency and IDA [11-13]. 
H. pylori-associated chronic gastritis can modify gastric 
physiology and disrupt iron absorption [13]. Specifically, H. 
pylori gastritis alters gastric acid secretion [14] and gastric 
ascorbic acid levels [15], which are important promotors of 
iron absorption. Many clinical studies have evaluated the 
influence of H. pylori infection on iron deficiency and IDA 
[16]. However, the association between H. pylori infection 
and decline in iron stores has been disputed. To the best of 
our knowledge, there has not been a published study on 
these issues in adults who have undergone health check-
ups in Korea. Therefore, this study aimed to investigate the 
influence of H. pylori infection on iron deficiency and IDA 
in non-elderly Korean adults undergoing health check-ups.

METHODS

Study population
We retrospectively reviewed the medical records of patients 
who participated in a health check-up program at Kosin 
University Gospel Hospital between January 2016 and May 

Background/Aims: Helicobacter pylori infection is presumably associated with iron deficiency and iron deficiency anemia 
(IDA). This study aimed to evaluate the relationship between H. pylori infection and the decline in iron stores in non-elderly 
adults during their health check-ups. 
Methods: We identified a total of 1,069 subjects who were tested for iron, ferritin, and total iron-binding capacity during 
their health check-ups, from January 2016 to May 2017. Of these, subjects who underwent endoscopy via rapid urease test 
and those aged 65 years or below were finally enrolled.
Results: Overall, 281 subjects were enrolled, and 187 patients (66.5%) tested positive for H. pylori. The mean age was 36.1 
years (range, 22 to 65), and 176 subjects (62.6%) were male. The mean levels of hemoglobin (14.1 ± 1.7 g/dL vs. 14.6 ± 1.4 
g/dL, p = 0.019) and ferritin (121.7 ± 106.9 ng/mL vs. 151.8 ± 107.8 ng/mL, p = 0.027) in the H. pylori-positive group were 
significantly lower than those in the H. pylori-negative group. Iron deficiency (ferritin < 30 ng/mL) was more common in pa-
tients with H. pylori infection (p = 0.002). There was no significant difference in anemia (hemoglobin < 13 g/dL in men, < 12 
g/dL in women) or IDA (anemia, ferritin < 10 ng/mL, and transferrin saturation < 16%) with H. pylori. Logistic regression anal-
ysis demonstrated that female sex (odds ratio, 197.559; 95% confidence interval, 26.461 to 1,475.015) and H. pylori infection 
(odds ratio, 3.033; 95% confidence interval, 1.216 to 7.567) were factors associated with iron deficiency.
Conclusions: H. pylori infection is associated with iron deficiency, suggesting a decline in iron stores among infected 
non-elderly adults.
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2017. Subjects whose hemoglobin, iron, ferritin, and total 
iron-binding capacity (TIBC) were evaluated and those who 
had undergone esophagogastroduodenoscopy with a rapid 
urease test on the same day were enrolled. The exclusion 
criteria were pregnancy, previous gastric surgery, age above 
65 years, hematologic disorders related to anemia, angina, 
myocardial infarction, stroke, chronic kidney disease, steroid 
use, antiplatelet agent use, anticoagulant use, or any clinical 
evidence of malignancy. 

Data collection
Baseline demographic features, including age, sex, body mass 
index (BMI), hypertension, diabetes mellitus, smoking, and al-
cohol habits were evaluated. BMI was calculated as the weight 
divided by the square of height (kg/m2). Subjects were required 
to fast in the morning before blood sample collection for the 
measurement of hemoglobin, mean corpuscular volume, 
mean corpuscular hemoglobin, mean corpuscular hemoglobin 
concentration, iron, TIBC, ferritin, and transferrin saturation.

Esophagogastroduodenoscopy and rapid ure-
ase test
All subjects fasted for at least 8 hours before esophagogas-
troduodenoscopy. Endoscopic diagnoses, such as atrophic 
gastritis, gastric ulcers, duodenal ulcers, gastric and duode-
nal ulcers, as well as others (e.g., nodular gastritis, gastric 
erosion, or gastric polyp), were identified by endoscopy or 
endoscopy with a biopsy. Peptic ulcer stages were assessed 
using the Sakita and Fukutomi methods [17]. 

The presence of H. pylori infection was confirmed by pos-
itive results in the rapid urease test (CLOtest, Delta West, 
Bentley, Australia) conducted during endoscopy. The an-
trum and corpus were the sites of gastric mucosal biopsy. 
We examined normal or near-normal gastric mucosa with 
little atrophy or intestinal metaplasia. Tissue samples were 
immersed in a rapid urea reagent. The rapid urease test 
was defined as positive when the reagent color changed 
from yellow to red at least 24 hours later. The CLOtest kit 
had a sensitivity of 91.2%, a specificity of 99.6%, a positive 
predictive value of 99.6%, a negative predictive value of 
90.9%, and an accuracy of 95.1% [18]. 

Definition of anemia, IDA, and iron-deficient 
erythropoiesis
Anemia was defined as serum hemoglobin levels of < 13 g/

dL in men and < 12 g/dL in women, according to the WHO 
criteria [19]. Iron deficiency was defined as serum ferritin 
levels of < 30 ng/mL. IDA was defined by the presence of all 
three conditions: (1) anemia based on the definition above; 
(2) serum ferritin < 10 ng/mL; and (3) transferrin saturation 
< 16%, as defined by a previous review [20]. This study was 
approved by the Institutional Review Board (No. 2020-06-
040) of the Kosin University Gospel Hospital. Written in-
formed consent was waived by the board because of the 
retrospective nature of this study.

Statistical analysis
All statistical analyses were conducted using the SPSS soft-
ware version 23.0 (IBM Co., Armonk, NY, USA). Categorical 
data are shown as numbers or percentages, and continuous 
data are presented as mean ± standard deviation (SD). Stu-
dent’s t test was used to analyze continuous data. Categor-
ical data were analyzed using the chi-square test or Fisher’s 
exact test. Logistic regression analysis was used to evaluate 
the associations between H. pylori infection and other fac-
tors, including iron status, which were expressed as odds 
ratios (ORs) and 95% confidence intervals (CIs). Statistical 
significance was set at p < 0.05. 

RESULTS

Baseline characteristics
A total of 1,069 subjects were enrolled in this study, and 
281 subjects were included in the final analysis (Fig. 1). The 
mean age of the subjects was 36.1 years (range, 22 to 65), 
and 176 subjects (62.6%) were male. Among the included 
subjects, 187 (66.5%) were positive for H. pylori. The pro-
portion of female subjects (74.3% vs. 61.9%, p = 0.034) 
was significantly higher in the H. pylori-positive group. 
However, the percentage of subjects with hypertension was 
significantly lower in the H. pylori-positive group (1.6% vs. 
7.4%, p = 0.018). The proportion of subjects with atrophic 
gastritis was significantly higher in the H. pylori-positive 
group (16.0% vs. 6.4%, p = 0.023). There were no signif-
icant differences in age, BMI, smoking, alcohol consump-
tion, diabetes, or other endoscopic findings except atrophic 
gastritis between the H. pylori-positive and H. pylori-nega-
tive groups (Table 1). 
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Relationship between H. pylori infection and 
laboratory findings
The levels (mean ± SD) of hemoglobin, iron, TIBC, ferritin, 
transferrin saturation were 14.3 ± 1.6 g/dL, 129.8 ± 52.8 
µg/dL, 333.4 ± 46.4 µg/dL, 131.7 ± 108.0 ng/mL, and 
40.0% ± 17.1%, respectively. Hemoglobin (p = 0.019) and 
ferritin (p = 0.027) levels were significantly decreased in the 
H. pylori-infected group compared to those in the uninfect-
ed group. There were no statistically significant differences 
between H. pylori infection and iron-related or other labora-
tory findings (Table 1). 

Relationship between H. pylori infection and 
laboratory findings according to sex 
We compared the laboratory results between men and 
women. There were significant differences in hemoglobin (p 
< 0.001), iron (p < 0.001), TIBC (p < 0.001), and ferritin (p < 
0.001) levels and transferrin saturation (p < 0.001) between 
male and female subjects (Table 2). However, these anemia 
profiles were not significantly related to H. pylori infection in 
either male or female subjects (Table 2).

Factors correlating H. pylori infection and 
anemia, IDA, and iron deficiency
We grouped the subjects based on anemia, IDA, and iron 
deficiency to determine the association between iron status 
and H. pylori infection. Based on the results of the univari-

ate analysis, iron deficiency was statistically correlated with 
H. pylori infection (p = 0.002) (Table 3). The proportions of 
anemia and IDA were higher in the H. pylori-positive group. 
However, there were no significant differences between the 
H. pylori-positive and H. pylori-negative groups. 

The association between iron deficiency and H. pylori in-
fection is shown in Table 4. In the univariate analysis, female 
sex (OR, 192.500; 95% CI, 25.986 to 1,425.981) and H. py-
lori infection (OR, 3.171; 95% CI, 1.479 to 6.796) were re-
lated to iron deficiency. Multivariate analysis confirmed that 
female sex (OR, 197.559; 95% CI, 26.461 to 1,475.015) 
and H. pylori infection (OR, 3.033; 95% CI, 1.216 to 7.567) 
were correlated with iron deficiency. 

DISCUSSION

In this study, H. pylori infection was associated with iron 
deficiency in non-elderly adult subjects. Additionally, hemo-
globin and ferritin levels were significantly lower in H. pylo-
ri-positive subjects. 

Serum ferritin is the major storage protein containing 
iron. Therefore, serum ferritin level is considered the most 
sensitive and specific indicator of iron deficiency [20]. Sub-
jects with H. pylori infection showed lower serum ferritin 
levels in the current study than H. pylori-negative subjects. 
These results concurred with those of previous studies com-
paring serum ferritin values between H. pylori-positive and 
H. pylori-negative subjects. A Danish population study of 
2,794 healthy adults revealed that serum ferritin levels were 
lower in individuals with higher H. pylori immunoglobulin 
antibodies (OR, 1.4; 95% CI, 1.1 to 1.8), suggesting that 
H. pylori infection may affect iron metabolism in humans 
[21]. Another study involving urban Alaskan native adults 
also reported that serum ferritin levels in H. pylori-positive 
subjects were lower than those in H. pylori-negative subjects 
(p = 0.04) [22]. Despite the small number of patients who 
were followed up, those with iron deficiency and those who 
received H. pylori eradication therapy showed higher ferritin 
levels (p = 0.02), and their iron deficiency was resolved 24 
months after treatment [22]. Unlike other studies, there was 
no statistically significant difference in serum ferritin levels 
between H. pylori-positive and -negative groups (p = 0.360) 
in a study from Taiwan. However, the values of serum ferri-
tin were lower in H. pylori-positive adult subjects [23]. 

Iron deficiency represents a reduction in iron stores that 

1,069 Subjects who tested for iron, ferritin,
TIBC in health check-up program

281 Subjects included in
the �nal analysis

283 Subjects

Exclusions
    78 Did not undergo EGD
  708 Did not undergo RUT

Exclusions
  2 Age > 65

Figure 1. Schematic flow of the study. TIBC, total iron-binding 
capacity; EGD, esophagogastroduodenoscopy; RUT, rapid urease 
test.
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precedes IDA or persistent deficiency without progression 
[20]. In our study, active H. pylori infection was associated 
with iron deficiency (OR, 3.171; 95% CI, 1.479 to 6.796). 
According to a study based on the 1999 to 2000 National 
Health and Nutrition Examination Survey (NHANES), H. pylo-
ri infection was associated with a 40% enhanced prevalence 
of iron deficiency (prevalence odds ratio [POR], 1.4; 95% CI, 
0.9 to 2.0) [24]. A recent meta-analysis study reported an 
increased likelihood of iron deficiency in individuals with H. 

pylori infection and a pooled OR (30 studies) of 1.33 (95% 
CI, 1.15 to 1.54) [16]. In contrast, a Brazilian study found no 
significant difference in iron deficiency between seropositive 
and seronegative adults [25].

Ascorbic acid and low gastric pH are crucial factors in the 
absorption of dietary iron [14,15]. Dietary iron is divided into 
heme iron (found mainly in red meat) that is immediately 
absorbed, and non-heme iron (white meat, vegetable, and 
grain), the bioavailability of which is influenced by various 

Table 1. Baseline characteristics and laboratory findings of the subjects

Characteristic Overall (n = 281) H. pylori (+) (n = 187) H. pylori (–) (n = 94) p value

Age, yr 36.1 ± 7.9 36.3 ± 7.6 35.7 ± 7.7 0.500

Sex

Male 176 (62.6) 109 (58.3) 67 (71.3) 0.034a

Female 105 (37.4) 78 (41.7) 27 (28.7)

BMI, kg/m2  24.4 ± 3.7 24.6 ± 3.8 24.1 ± 3.5 0.359

Cigarette smoking 86 (30.6) 53 (28.3) 33 (35.1) 0.246

Alcohol intake 208 (74.0) 137 (73.3) 71 (75.5) 0.682

Hypertension 10 (3.6) 3 (1.6) 7 (7.4) 0.018a

Diabetes mellitus 11 (3.9) 7 (3.7) 4 (4.3) 1.000

Endoscopic diagnosis

Gastric ulcer 40 (14.2) 24 (12.8) 16 (17.0) 0.563

Active/Healing/Scar 1 (2.5)/5 (12.5)/34 (85.0) 1 (4.2)/3 (12.5)/20 (83.3) 0 (0.0)/2 (12.5)/14 (87.5)

Duodenal ulcer 222 (79.0) 152 (81.3) 70 (74.5) 0.934

Active/Healing/Scar 1 (0.5)/4 (1.8)/217 (97.7) 1 (0.7)/2 (1.3)/149 (98.0) 0 (0.0)/2 (2.9)/68 (97.1)

Gastroduodenal ulcer 7 (2.5) 5 (2.7) 2 (2.1) 1.000

Active/Healing/Scar 0 (0.0)/1 (14.3)/6 (85.7) 0 (0.0)/1 (20.0)/4 (80.0) 0 (0.0)/0 (0.0)/2 (100.0)

Othersb 12 (4.1) 6 (3.2) 6 (6.4) 0.225

Atrophic gastritis 36 (12.8) 30 (16.0) 6 (6.4) 0.023a

Laboratory findings 

Hemoglobin, g/dL 14.3 ± 1.6 14.1 ± 1.7 14.6 ± 1.4 0.019a

MCV, fL 90.2 ± 5.4 89.8 ± 5.9 90.9 ± 4.1 0.094

MCH, pg 30.0 ± 2.7 29.9 ± 1.8 30.3 ±1.5 0.151

MCHC, g/dL 33.3 ± 0.8 33.3 ± 0.9 33.3 ± 0.6 0.584

ron, µg/dL 129.8 ± 52.8 128.9 ± 56.9 131.5 ± 43.6 0.677

TIBC, µg/dL 333.4 ± 46.4 337.0 ± 48.1 326.5 ± 42.2 0.075

Ferritin, ng/mL 131.7 ± 108.0 121.7 ± 106.9 151.8 ± 107.8 0.027a

Transferrin saturation, % 40.0 ± 17.1 39.6 ± 18.6 40.8 ± 13.9 0.558

Values are presented as mean ± standard deviation or number (%).
H. pylori, Helicobacter pylori; BMI, body mass index; MCV, mean corpuscular volume; MCH, mean corpuscular hemoglobin; 
MCHC, mean corpuscular hemoglobin concentration; TIBC, total iron-binding capacity.
bOthers include nodular gastritis, gastric erosion, or gastric polyp.
aStatistically significance.
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Table 2. Laboratory findings according to sex and Helicobacter pylori infection

Male 
(n = 176)

Female 
(n = 105)

p value

Male (n = 176) Female (n = 105)

H. pylori (+)
(n = 109)

H. pylori (–)
(n = 67)

p 
value

H. pylori (+)
(n = 78)

H. pylori (–)
(n = 27)

p 
value

Hemoglobin, 
 g/dL

15.2 ± 1.0 12.8 ± 1.3 < 0.001a 15.2 ± 1.0 15.2 ± 1.0 0.962 12.7 ± 1.3 13.1 ± 1.1 0.115

MCV, fL 91.0 ± 3.6 88.8 ± 7.3 0.004a 91.0 ± 3.4 91.0 ± 3.9 0.962 88.1 ± 7.9 90.7 ± 4.5 0.118

MCH, pg 30.1 ± 2.1 29.9 ± 2.3 0.581 30.0 ± 1.9 30.3 ± 2.3 0.409 30.1 ± 2.6 29.7 ± 2.5 0.443

MCHC, g/dL 33.5 ± 0.6 33.0 ± 1.0 < 0.001a 33.5 ± 0.6 33.4 ± 0.5 0.197 32.9 ± 1.1 33.1 ± 0.6 0.258

Iron, µg/dL 141.9 ± 47.8 109.5 ± 54.7 < 0.001a 143.5 ± 51.5 139.3 ± 41.2 0.578 108.6 ± 58.2 112.1 ± 43.9 0.781

TIBC, µg/dL 324.4 ± 35.7 348.5 ± 57.3 < 0.001a 326.2 ± 37.4 321.6 ± 33.0 0.413 351.9 ± 56.9 338.5 ± 58.2 0.297

Ferritin, ng/mL 183.0 ± 100.5 45.8 ± 50.0 < 0.001a 181.0 ± 100.1 186.4 ± 101.7 0.727 38.8 ± 40.4 65.9 ± 67.8 0.058

Transferrin 
 saturation, %

44.3 ± 15.5 32.9 ± 17.4 < 0.001a 44.7 ± 16.8 43.6 ± 13.2 0.637 32.6 ± 18.7 33.8 ± 13.2 0.717

Values are presented as mean ± standard deviation.
H. pylori, Helicobacter pylori; MCV, mean corpuscular volume; MCH, mean corpuscular hemoglobin; MCHC, mean corpuscular he-
moglobin concentration; TIBC, total iron-binding capacity.
aStatistically significance.

Table 3. Anemia, iron deficiency anemia, and iron deficiency according to Helicobacter pylori infection

Overall (n = 281)
H. pylori (+) 
(n = 187)

H. pylori (–) 
(n = 94)

p value

Anemiaa 0.225

No 261 (92.9) 171 (91.4) 90 (95.7)

Yes 20 (7.1) 16 (8.6) 4 (4.3)

IDA (anemiaa, iron < 10 µg/dL, and transferrin saturation < 16%) 0.173

No 271 (96.4) 178 (95.2) 93 (98.9) 

Yes 10 (3.6) 9 (4.8) 1 (1.1)

Iron deficiency (ferritin < 30 ng/mL) 0.002b

No 225 (80.1) 140 (74.9) 85 (90.4)

Yes 56 (19.9) 47 (25.1) 9 (9.6)

Values are presented as number (%).
H. pylori, Helicobacter pylori; IDA, iron deficiency anemia.
aThe definition of anemia: hemoglobin < 13 g/dL in males, and hemoglobin < 12 g/dL in females.
bStatistically significance.

Table 4. Factors associated with iron deficiency in non-elderly adults 

Factors
Univariate analysis Multivariate analysis

OR 95% CI p value OR 95% CI p valuea

Age 0.995 0.957–1.035 0.820 0.972 0.922–1.024 0.286

Female 192.500b 25.986–1,425.981b < 0.001b 197.559b 26.461–1,475.015b < 0.001b

H. pylori infection 3.171b 1.479–6.796b 0.003b 3.033b 1.216–7.567b 0.017b

OR, odds ratio; CI, confidence interval; H. pylori, Helicobacter pylori.
aMultivariate logistic regression analysis including age, sex, and H. pylori infection.
bStatistically significance.
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factors [26]. Non-heme iron exists in the oxidized ferric form 
under physiological pH. However, iron must be in the fer-
rous form or bound to a protein such as heme for mem-
brane transport [27]. Reduction from the ferric to ferrous 
form is dependent on the pH of the gastric juice [27]. H. 
pylori infection damages the gastric mucosa and causes gas-
tritis with altered gastric acidity and ascorbic acid levels [16]. 
In this study, the proportion of atrophic gastritis was higher 
in the H. pylori-positive group. Taguchi et al. [12] reported 
that the number of parietal cells in the secretory phase was 
significantly lower in H. pylori-positive patients than in those 
without H. pylori, suggesting that H. pylori-induced gastritis 
has a higher intragastric pH. The decrease in ascorbic acid 
level is associated with the pH of gastric juice, extent and 
severity of gastritis, presence of H. pylori, and subject’s cyto-
toxin-associated gene A (CagA) antibody status [15]. Thus, 
H. pylori infection may contribute to changes in human di-
etary iron absorption by altering gastric pH and ascorbic acid 
levels in the gastric juice.

Therefore, H. pylori infection is thought to affect anemia 
and IDA. Serum hemoglobin levels were significantly lower 
in subjects with H. pylori infection than in uninfected sub-
jects in this study. However, statistical differences in anemia 
and IDA between H. pylori-positive and -negative groups 
were not detected. Compared with the current study, the 
previous 1999 to 2000 NHANES study reported that H. pylo-
ri infection was associated with the prevalence of IDA (POR, 
2.6; 95% CI, 1.5 to 4.6) and anemia (POR, 1.3; 95% CI, 
1.0 to 1.7) [24]. Although significant heterogeneity existed 
among the enrolled studies, an increased likelihood of IDA 
(pooled OR, 1.72; 95% CI, 1.23 to 2.42 in 14 observational 
studies) and anemia (pooled OR, 1.15; 95% CI, 1.00 to 1.32 
in 23 studies) was observed in H. pylori-positive subjects 
compared with that in uninfected subjects in the meta-anal-
ysis [16]. There are several potential pathogenic mechanisms 
by which H. pylori infection is involved in anemia and IDA, 
such as occult blood loss secondary to H. pylori-induced 
chronic gastritis or increased iron uptake and usage by  
H. pylori infection [28]. Therefore, the relationship between 
H. pylori infection and IDA needs to be further investigated. 

Several factors may explain the lack of effect on anemia 
and IDA following H. pylori infection in this study. Among 
them, the main factor may be related to the characteristics 
of the enrolled subjects. We enrolled subjects under the age 
of 65 years who underwent a health check-up. The propor-
tions of anemia and IDA were relatively low, and therefore, 

it was difficult to demonstrate the influence of H. pylori in-
fection on anemia and IDA in these subjects. The reported 
global prevalence of anemia is 32.9% according to data 
reported in the 2010 Study of Global Burden of Diseases, 
Injuries, and Risk Factors [29]. A meta-analysis revealed that 
the prevalence of anemia in developed countries was 1% 
among male adults and 14% among female adults [30]. 
Nonetheless, active H. pylori infection was linked to iron de-
ficiency in the current study, suggesting that H. pylori infec-
tion may influence iron deficiency even in non-elderly adults 
without obvious symptoms. Similarly, H. pylori eradication 
therapy may be attempted in adults with iron deficiency and 
H. pylori infection. Several established guidelines have also 
recommended that subjects with unexplained IDA should 
be tested and treated for H. pylori infection [7,31].

The prevalence of H. pylori in this study was similar to 
or higher than that reported in previous Korean studies. In 
2011, a nationwide prospective study reported an H. pylori 
prevalence rate of 54.4%, and the prevalence in the study 
site was 65.1% in Korea [32]. However, three recent nation-
wide studies in Korea reported H. pylori prevalence rates of 
41.5% and 51.3% from 2015 to 2017 [33-35]. The reasons 
for these discrepancies among the studies may be attribut-
ed to regional variations and differences in the diagnostic 
methods. Moreover, experienced endoscopists performed 
endoscopy in this study; therefore, the possibility that the 
rapid urease test was conducted in patients with a high 
probability of H. pylori infection cannot be ruled out. 

The study’s limitations are worth mentioning. The main 
limitations include the failure to elucidate factors affecting 
ferritin levels, such as the use of iron supplementation or 
hormonal contraception, dietary history, or blood donation. 
We were not able to separate subjects who had previously 
received H. pylori eradication therapy, owing to the study’s 
retrospective design. However, H. pylori eradication was as-
sociated with significantly elevated serum hemoglobin (p = 
0.01) and serum ferritin (p < 0.0001) levels in a meta-anal-
ysis [36], suggesting that this factor may have little effect 
on the results. Third, there may have been a selection bias 
in these data, because we retrospectively analyzed subjects 
who participated in a health check-up program, and many 
subjects who did not undergo a rapid urease test were ex-
cluded. The outcomes of this study may also be potentially 
affected by subject-related environmental factors. However, 
when we considered the prevalence of H. pylori infection in 
the current study, the selection bias was insignificant. In ad-
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dition, women of reproductive age are at a high risk of ane-
mia [37]. Understandably, there were significant differences 
in anemia profiles, including hemoglobin, iron, TIBC, ferri-
tin, and transferrin saturation, between male and female 
subjects in this study. However, we were not able to cate-
gorize the female subjects into reproductive and postmeno-
pausal subgroups for analysis because of the retrospective 
design. Lastly, we did not diagnose H. pylori according to 
histology. Diagnostic methods affect the diagnostic yield of 
H. pylori infection. However, compared with the sensitivity 
of H. pylori histology in the range of 80% [38], the sensi-
tivity and specificity of the rapid urease test ranged from 
90% to 95% and 95% to 100%, respectively [18,39]. The 
accuracy of the rapid urease test is high, and its clinical use is 
justified [40]. Thus, the absence of histology was unlikely to 
have significantly influenced the results. Most studies used 
serologic tests for H. pylori, whereas this study confirmed 
H. pylori infection via endoscopy and rapid urease tests in 
all enrolled subjects. Our results showed a better diagnostic 
accuracy for the study population. 

In conclusion, this study found that H. pylori infection 
was associated with iron deficiency in non-elderly adults, 
and serum ferritin and hemoglobin levels were decreased 
in patients with H. pylori infection. The results suggest that 
active H. pylori infection affects iron status and promotes 
a decrease in iron stores, including iron deficiency. Further 
large-scale and better-designed studies are required to cor-
roborate the relationship and mechanisms of H. pylori infec-
tion and iron status.
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