
H. pylori 치료

: 이제 바꾸어야 하는가?

삼성서울병원 소화기내과 김태세



헬리코박터 검사 적응증

• The determination of when to test for—and treat—H. pylori 
should be viewed as a single, rather than 2 separate and 
distinct decisions.

• 치료할 계획이 있을 때 검사 하면 되지만, 현실은 복잡합니다. 

ACG Clinical Guideline: Treatment of H. pylori infection. Am J Gastroenterol 2024;119:1730–1753.



검사 급여 기준 (고시 제2022-204호)

• 1. 헬리코박터필로리(Helicobacter Pylori) 검사는 다음과 같은 경우에 요양급여를 인정하며, 동 검사를 위해 시행 하는 
생검료(내시경하 생검료), 생검 시 사용되는 치료재료는 별도 산정함.

• 가. 내시경 등으로 위 및 십이지장의 소화성궤양(반흔기포함), 저등급 MALT 림프종(low grade gastric mucosa associated 
lymphoid tissue lymphoma)이 확인된 환자

• 나. 조기위암절제술 시행 환자

• 다. 특발성 혈소판감소성 자반(증) (Idiopathic Thrombocytopenic Purpura, ITP) 환자

• 2. 위암 가족력[부모, 형제,자매 (First degree)]에서 시행한 경우「선별급여 지정 및 실시 등에 관한 기준」에 따라 본인부
담률 50%로 적용함(동 검사를 단독으로 시행하는 경우 생검료, 생검 시 사용되는 치료재료는 본인부담률 50%로 적용)

• 3. 상기 1, 2. 이외에 시행하는 경우에는 「선별급여 지정 및 실시 등에 관한 기준」에 따라 본인부담률을 90%로 적용함 
(동 검사를 단독으로 시행하는 경우 생검료, 생검 시 사용 되는 치료재료는 본인부담률 90%로 적용)

• 4. 상기 1 ~ 3.에도 불구하고 「요양급여 적용 기준 및  방법에 관한 세부사항」에서 세부인정사항을 별도로 정한 항목은 
해당 고시에서 정한 기준을 적용함.



치료 급여 기준 (고시 제2022-111호)

• 보험 급여

• 소화성 궤양

• 저등급 MALT(Mucosa Associated Lymphoid Tissue) 림프종

• 조기 위암 절제술 후

• 특발성 혈소판 감소성 자반증 (idiopathic thrombocytopenic purpura)

• 위선종의 내시경절제술 후

• 전액 본인 부담 (100/100)

• 위암 가족력[부모, 형제, 자매(first degree)의 위암까지]

• 위축성 위염

• 헬리코박터 파일로리(H.pylori) 감염이 음성인 저등급 MALT(Mucosa Associated Lymphoid Tissue) 림프종 
환자에게 제균요법으로 투여하는 경우

• 기타 진료상 제균요법이 필요하여 환자가 투여 동의 



Han Jo Jeon, et al. Helicobacter pylori detection techniques 대한내과학회지: 제 99 권 제 2 호 2024

Sampling error가 없다는 장점

PPI 복용과 무관한 장점
감염 3주후 양성, 제균 후 역가 
감소 (1년 이상 필요할 수도)

국내 민감도 77.4% 권고 X

Giemsa 염색 민감도 높음

24시간 이후 양성은 각종 균 
배양으로 인해 위양성 높아 
결과 반영 X

배양 속도 느려 1차 진단 검사 X
제균 실패 경우 고려

Clarithromycin R (DPO-PCR 유용) 



H. pylori 의 치료



진료지침 2013 → 2020 (1차 치료)

전통적 방법: PPI + amoxicillin + clarithromycin 7-14일

Clarithromycin 내성률 증가로 인한 제균율 감소 (< 80%)

2020년 지침 개정

(1) PPI 3제 14일, (2) Bismuth 포함하지 않은 4제 10일 순차 또는 동시 치료, (3) 

Clarithromycin 내성 검사에 따른 선택, (4) 일부 환자에서 BQT 10-14일



한국인 헬리코박터 파일로리 감염 치료 임상진료지침 2020

STT 1주 70.0% → 2주 78.1%
- pooled analysis 



10일 동시 치료

• 순차치료에 비해 근소하게 높은 제균율

• 14일 표준 3제요법에 비해서는 17% 높은 제균율

• Bismuth 4제와 차이 없음 

한국인 헬리코박터 파일로리 감염 치료 임상진료지침 2020



2020 가이드라인 요약



2025 가이드라인 

공청회





Key changes

1. New philosophy: dual pillar strategy

• PCR-based tailored therapy 

• Empirical quadruple therapy (CT or bismuth-based regimens)

2. Changes in first-line therapy

• Empirical clarithromycin triple therapy is no longer recommended as routine first-line treatment

• Sequential therapy & PAM removed

• mBQT introduced

• P-CAB formally incorporated into treatment regimens

3. Systematic salvage therapy algorithm

• After 2 or more failures → referral to specialized centers for susceptibility guided therapy 

4. New indications for H. pylori eradication 

• Gastric cancer prevention

• Regression/prevention of recurrence of hyperplastic polyps 



H. pylori 

어떻게 진단하고 치료할 것인가?



헬리코박터 진단과 치료

보수 현실주의파

“현실적으로 용이한 진단

과 치료를 하자”

진보 stewardship파

“Clarithromycin empirical 

therapy 시대는 끝났다”

논란



보수 현실주의파의 주장

Empirical therapy도 실제로 충분히 잘 된다. 안 되면 두 번 하면 그만이다.

• 특히 concomitant therapy, P-CAB triple 14일 

• 첫 치료 성공률 70%이고 BQT로 salvage 성공률 95%이니, 0.7 + (0.3 * 0.95) = 0.985 = 98.5%면 충분하다.

Strong acid suppression으로 resistance 일부 극복 가능하다 

• P-CAB의 등장

처음부터 제일 독한 regimen 쓰면 남는 카드가 없다. 

• Tetracycline tolerance, BQT 관련 adverse event rate 

Tailored therapy는 현실적 제약이 크다

• 추가 내시경 필요, 비용, 검사 접근성 (일부 병원 PCR 불가) 



진보 stewardship파의 주장

Clarithromycin 내성 > 30% 면 empirical triple therapy는 부적절하다

• P-CAB 쓰더라도 backbone 자체가 Clarithromycin exposure 인 것은 부적절하다

첫 치료 성공률이 최소 >90% 는 되어야 한다

• Secondary resistance 증가

• Cumulative antibiotics exposure 증가

BQT도 심각한 부작용은 많지 않다. 

Tailored therapy로 precision medicine 해야 한다

• 그렇게 비싸지도, 불편하지도 않다. 



H. pylori 진단: 가능하면 PCR로



H. pylori 진단: 가능하면 PCR로

• 기존 검사의 한계: Clarithromycin 내성 확인 불가

• Histology, rapid urease test, urea breath test, and stool antigen test

• 확인하지 않기에는 Clarithromycin 내성률이 너무 높음. 

• 배양 검사: 가장 확실하지만 오래 걸리고 배양 성공률 낮음. 

• DPO-PCR 검사의 장점

• 감염 + Clarithromycin 내성 동시 확인

• 23S 리보솜 RNA 점돌연변이 PCR (A2142G, A2143G) 

• Concordance rate of over 95% with phenotypic tests such as the E-test



Prospective, nationwide, multicenter, registry study 
at 66 primary, secondary, and tertiary hospitals in Korea

2021년 3월 → 2023 8월 midpoint

Gut Liver 2025;19(3):364-375



제균 성공률 (K-Hp-Reg)

Variables
mITT set,

No. (%)

Success,

No.

Failure,

No.

Eradication rate, %

ITT mITT PP

Overall 6,319 (100.0) 5,121 1,198 70.5 81.0 81.5

First-line treatment regimens

CTT, 14 day 2,655 (42.0) 2,068 587 66.9 77.9 78.4

ST, 10 day 164 (2.6) 141 23 77.5 86.0 85.9

CT, 10 day 640 (10.1) 537 103 69.9 83.9 84.7

BQT, 10–14 day 280 (4.4) 258 22 84.6 92.1 92.0

TT 1,342 (21.2) 1,186 156 76.8 88.4 88.9

CTT, 7 day 888 (14.1) 631 257 64.3 71.1 71.3

Others 350 (5.6) 300 50 77.3 85.7 86.4

The intention-to-treat (ITT) set included all patients who were registered and received first-line H. pylori treatment. 

The modified ITT (mITT) set included all patients who completed follow-up after first-line treatment.

The per-protocol (PP) set included all patients who completed follow-up with ≥80% drug compliance for first-line treatment.

EGC, early gastric cancer; MALT, mucosa-associated lymphoid tissue; CAG, chronic atrophic gastritis; IM, intestinal metaplasia; CTT, clarithromycin-
based triple therapy; ST, sequential therapy; CT, concomitant therapy; BQT, bismuth quadruple therapy; TT, tailored therapy; NA, not available. Gut Liver 2025;19(3):364-375



항생제 내성률 (K-Hp-Reg)

H. pylori antibiotics resistance

PCR

Cla-r 358/1,143 (31.3)

Culture

Cla-r 167/501 (33.3)

Met-r 154/484 (31.8)

Cla-r + Met-r 73/484 (15.1)

Gut Liver 2025;19(3):364-375

→ NEW 진료지침 위원회의 인식
1) Unacceptably low eradication rate of Clarithromycin based triple therapy (66.9% by ITT)
2) Unacceptably high Clarithromycin resistance rate (31.3% by PCR)



CTT 연도별 제균율 (9 RCTs)

80% 미만의 제균 성공율 → 1st line option으로 고려하기 어렵다는 결론



Tailored therapy is the new pillar



Meta-analysis of 4 Korean RCTs 
(published up to August 2024)

Analysis Tailored Empirical RR

ITT 84.3% 77.3% 1.11 (1.05–1.17)

PP 91.6% 84.8% 1.08 (1.03–1.13)

• In most studies, clarithromycin-resistant patients received BQT and clarithromycin-susceptible patients received TT. 
• The control group included regimens that were previously recommended as first-line therapies (clarithromycin-based TT, 

BQT, CT, or metronidazole-based TT).



Helicobacter, 2024; 29:e13126

DPO-PCR



Tailored > Empirical TT

Helicobacter, 2024; 29:e13126

→ Tailored 7일과 14일 차이 없음



Tailored therapy

• Clarithromycin resistance가 높은 지역 (우리나라)에서는 empirical therapy를 
clarithromycin-based triple therapy로 하는 것보다 tailored therapy가 우월하다.

• Treatment duration of tailored therapy 
• Clarithromycin R → BQT

• Highest eradication rates with 10-day regimens (ITT 86.4%, PP 92.9%)

• Clarithromycin S → Clarithromycin-based TT
• Comparable rates between 7-day (ITT 80.2%, PP 89.7%) and 14-day regimens. 

• PAM → removed (MTZ resistance 29.5%) 

• 모든 종류의 empirical therapy보다 우월한 것은 아니다. 
• Head-to-head comparisons of tailored therapy versus empirical CT: lack of evidence



Pitfalls of tailored therapy

• Tailored therapies do not always guarantee complete 
eradication
• Coexistence of H. pylori strains with different resistance profiles can 

lead to treatment failure. 

• Rare atypical mutations (e.g., A2142C) may be missed. 

• Variations in bacterial density across different gastric regions. 

• Lack of adherence

• Resistance to other antibiotics
• Tailored regimens often focus solely on clarithromycin resistance, potentially 

overlooking resistance to the other antibiotics included in the regimen.



Tailored therapy의 미래
- 파라핀 포매 블록으로 할 수 있다면?

SML Genetree 제품 설명 자료



Tailored therapy의 미래
- 파라핀 포매 블록으로 할 수 있다면?

SML Genetree 제품 설명 자료

→ External validation with larger samples is required
→ 임상에서 재현 된다면 병리과 보관 조직으로 PCR 시행할 수 있을 것으로 기대



Another pillar: empirical therapy



Another pillar: empirical therapy

• Quadruple therapies
• Concomitant therapy: PACM

• Bismuth based quadruple therapies
• BQT: PBMT

• mBQT: PACB, PAMB 

• Sequential therapy (ST) → removed 
• Inferior eradication rates compared to CT 

• Low compliance



Empirical therapy: CT



Concomitant therapy (PACM 10 days)

• Superior & simpler to sequential therapy 

• Comparable efficacy to 14-day regimen 

• No significant benefit of extending to 14 days in Korean studies 

• High eradication rates: ITT 85.1%, PP 90.6% 

• Similar adverse event rate compared with other regimens



United European Gastroenterol J. 2024;12:941–950



Concomitant = Tailored 
- Culture 기준, 동시 치료 10일
- Dual resistance = 8%

United European Gastroenterol J. 2024;12:941–950





SMC data

• 2021.06.30. ~ 2026.06.30 Concomitant 10-14일 처방 받은 환
자 중 UBT 결과가 보고된 685명

• Success rate = 640/685 = 93.4%



Concerns for CT

• Uses three antibiotics simultaneously

• Antibiotics stewardship concerns



Bismuth quadruple regimens

• BQT (PBMT), mBQT (PAMB, PACB)

• Bismuth-based regimens typically include a bismuth salt plus two antibiotics and an 
acid suppressor, meaning that they use only two antibiotics rather than three.

• Bismuth compounds have multimodal antibacterial actions against H.pylori and help 
overcome resistance by synergizing with antibiotics and perhaps mildly 
suppressing H. pylori on their own.

• Direct disruption of bacterial cell walls and membranes, biofilm dissolution, etc. 

• 40% improved eradication rates for Clarithromycin R strains

• 26% improved eradication rates for Metronidazole R strains 



Bismuth quadruple regimens



BQT (PBMT)

• Effective but less preferred regimen
• mITT eradication rate of 92.1% (K-HP-Reg interim analysis) 

• Constituted only 4.4% of the first-line prescriptions

• Adverse events: 40%

• Moderate-to-severe adverse events: 6.5%

• 4-times-daily dosing schedule → reduced compliance



mBQT

Regimen
ITT 

eradication rate
PP 

eradication rate
Comparison

PAMB 87–93% Up to 95% Non-inferior to CT/BQT

PACB 77.8–93% Up to 95% Generally effective; efficacy varies by study

Gut Microbes 2020;11:1314-1323.
Helicobacter 2018;23:e12466.
Gut 2015;64:1715-1720.
PLoS One 2018;13:e0197096.
Microorganisms 2025;13:519.



mBQT

• Comparable efficacy to conventional BQT

• Less treatment burden compared to BQT



14-day Clarithromycin TT



14-day Clarithromycin TT



14-day Clarithromycin TT

• Following public hearing deliberation, a revised conditional 
recommendation permitting limited use when susceptibility 
testing is unavailable and regional resistance is expected to 
be below 15% achieved 73.9% agreement.



Salvage after treatment failure

• With more effective first-line treatment, the overall proportion 
of patients requiring salvage therapy should decrease.

• The overarching principle is to avoid repeating any 
antibiotic to which the strain has already been exposed 
and to use the most effective available regimen for salvage, 
taking into account cumulative resistance. 



Salvage after treatment failure



2nd line therapy

• BQT (PBMT) 
• Reaffirmed as the standard second-line regimen in Korea for patients 

in whom first-line therapies (e.g., 10-day CT or tailored therapy) have 
failed.

• Successful second-line BQT improves the cumulative eradication rate 
to approximately 95%

• 10–14 days is recommended over 7 days.



9 RCTs: 7 days vs 10-14 days

→ Significantly higher OR for eradication (OR 2.02; 95% CI, 1.32-3.07)
→ No difference in drop-out rates (OR 1.11, 95% CI, 0.78-1.59)

한국인 헬리코박터 파일로리 감염 치료 근거 기반 임상진료지침 개정안 2020



Metronidazole resistance

• 2019 국내 MTZ resistance rate = 29.5% 

• Resistance can often be overcome by increasing the dosage and 
duration of treatment.

Helicobacter. 2019;24:e12592.



Third-line rescue therapy



Third-line rescue therapy

• Preferred rescue regimens
• Rifabutin TT

• modified BQT (incorporating previously unused antibiotics)

• Levofloxacin-based therapy (in restricted cases)



Rifabutin TT

• No cross-resistance to other antibiotic classes.

• A typical regimen consists of PPI/PCAB, amoxicillin, and 
rifabutin (150 mg twice daily or 300 mg once daily) for 10–14 
days.



AMC data

Rifabutin resistance rate = 0.8%
Successful eradication rate = 68.9% (ITT), 73.8% (PP)
Adverse event= 42.2%

Helicobacter, 2025; 30:e70011



AMC data

Adverse event = 42.2%
Serious adverse event = 0%
Discontinuation = 0%  

Helicobacter, 2025; 30:e70011



Caution for Rifabutin TT

• Cost (Rifabutin 급여 기준 1알 = 2,300원) 

• Rare but serious myelotoxicity

• Potential for inducing resistance in Mycobacterium 
tuberculosis.



mQT (3rd line)

• Two antibiotics to which the patient has not been previously 
exposed.
• Plus bismuth and a strong acid suppressant

• For example, if a patient fails to respond to regimens containing 
clarithromycin, metronidazole, and tetracycline, the third-line mQT
might utilize levofloxacin or amoxicillin.



mQT (3rd line)

• Generally, reusing clarithromycin, levofloxacin, or rifabutin is 
not recommended if resistance is present or suspected; 
however, amoxicillin and metronidazole can be reused.

• Further research is needed to confirm its effectiveness, 
specifically in patients who have already failed traditional BQT.



Levofloxacin TT

• PPI+amoxicillin+levofloxacin

• The resistance rate of H. pylori to levofloxacin in Korea has 
steadily increased over the past 20 years, reaching 36.0%–
42.9% in recent studies conducted between 2019 and 2020.

Korean J Helicobacter Up Gastrointest Res, 2023;23(3):218-221



Levofloxacin TT

• K-Hp-Reg: 70-80% success rate

• A Korean study analyzing efficacy by treatment duration in 
patients who failed both first-line clarithromycin-containing 
TT and second-line BQT reported ITT eradication rates of 
58.3% (7-day), 62.5% (10-day), and 73.7% (14-day).

• Therefore, levofloxacin TT should be attempted only on a 
limited basis, considering prior antibiotic history and regional 
resistance patterns or if susceptibility is confirmed.



순천향대 부천병원 연구 (2016)

Korean J Gastroenterol Vol. 68 No. 5, 260-264

→ Levofloxacin resistance 증가에 따른 영향을 고려 해야 하겠으나, 14일 치료에 대한 data 부족 



Salvage after treatment failure



Salvage after treatment failure

• Five regional AST reference hospitals
• 서울아산병원

• 인천성모병원

• 춘천성심병원

• 경북대병원

• 고신대병원

• Even after second-line BQT failure, susceptibility-guided 
therapy can achieve ITT eradication rates of 80%–90%.



Mono-antibiotic strategy

Chey WD, et al. Gastroenterology 2022;163:608-19

→ Low Amoxicillin R rate in Western countries



VA vs VAC as first-line in US & Europe
- Phase 3 trial

Chey WD, et al. Gastroenterology 2022;163:608-19

Vonoprazan 20 mg bid + Amoxicillin 1 g tid (3000 mg)
Vono 20/Amox 1g/Clari 500 mg bid for 14 days





TA as first line treatment
- Open label multicenter RCT in China (14 days)

Helicobacter, 2024; 29:e13151

BQT: esomeprazole 20 mg twice daily 
+ potassium bismuth citrate 240 mg 
twice daily + amoxicillin 1 g twice 
daily + clarithromycin 500 mg twice 
daily; 
TA-bid: tegoprazan 50 mg twice daily 
+ amoxicillin 1 g thrice daily; 
TA-qd: tegoprazan 50 mg once daily 
+ amoxicillin 1 g thrice daily.



TA as first line treatment
- Open label multicenter RCT in China (14 days)



Mono-antibiotic strategy

• 국제적으로는 P-CAB + high-dose amoxicillin dual therapy가 
stewardship 관점에서 높은 관심

• 한국 자료는 아직 부족함 
• 특히 국내 연구는 amoxicillin 2 g/day를 사용했는데, 국제적으로 말하

는 high-dose 기준인 ≥3 g/day에 못 미침 

• 따라서 국내에서 적절한 high-dose P-CAB dual therapy 근거는 
아직 충분하지 않음 



Antibiotic Resistance (Korea)

• Resistance rates 
• Clarithromycin: 17.8% (MIC > 1 ug/mL)

• Metronidazole: 29.5% (MIC ≥ 8 ug/mL)

• Amoxicillin: 9.5% (MIC ≥ 0.5 ug/mL)

• Tetracycline: 0%(MIC ≥ 4 ug/mL)

• Levofloxacin: 37.0%(MIC ≥ 1 ug/mL)

• Ciprofloxacin: 37.0%(MIC ≥ 1 ug/mL)

Lee JH, et al. Helicobacter 2019;24:e12592

→ Strong P-CAB과 high dose amoxicillin으로 좋은 제균율 얻을 수 있을지 연구 필요



2025 guideline: what has changed?
Category 2020 Guideline 2025 Guideline

Treatment philosophy Multiple empirical regimens
Dual-pillar strategy

(PCR guided or empirical quadruple)

Tailored therapy Optional Preferred first-line

Empirical regimens TT / ST / CT / BQT
CT / mBQT

BQT (selected cases)
TT (if AST unavailable & low regional resistance)

Acid suppression PPI PPI or P-CAB

Second-line therapy BQT (10–14 days)
BQT maintained

PAMB (if tetracycline unavailable)

Third-line therapy
Limited guidance
(levofloxacin TT)

Rifabutin TT / mBQT with unused ABx/ levofloxacin TT (limited) 
Referral for AST-guided therapy

New indications — GC prevention, Hyperplastic polyps



Suggested algorithm

Korean J Helicobacter Up Gastrointest Res 2026;26(1):23-36
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