
1-4

(gastroesophageal 

reflux disease, GERD)

GERD

GERD GERD

(Lower Esophageal Sphincter, 

LES)

GERD

GERD

(ibuprofen) (aspirin)

(tetracycline)

(clindamycin)

(bisphosphonates)

(calcium channel blockers)

(theophylline)

( T r i c y c l i c 

Antidepressants)

(Selective Serotonin Reuptake Inhibitors, 

SSRI) -

(Serotonin-Norepinephrine Reuptake Inhibitors, 

SNRI) GERD

GERD

GERD

LES

/

LES

LES

LES

LES

GERD

GERD

(Barrett’s esophagus)

(esophageal 

adenocarcinoma)

GERD

(Proton pump inhibitors, 

PPIs) PPIs

GERD

  1   2   3

4   5

1  2  3  4  5
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GERD 12-25% GERD

10-40%GERD

( r e f r a c t o r y 

Gastroesophageal Reflux Disease, rGERD)

rGERD GERD

PPIs 8-12

GERD

(Small Intestinal Bacterial Overgrowth, SIBO)

(gut dysbiosis)

SIBO rGERD

rGERD 5

GERD

PPIs 1-2

PPIs 12

rGERD GERD

pH

DeMeester Score

rGERD

rGERD

10-54% 1.6%

rGERD

rGERD

pH PPIs

GERD

(Laryngopharyngeal reflux, LPR)

rGERD

1. 

2. 

3. 

GERD GERD

GERD 4. 

GERD GERD

PPIs

5. PPIs

6. rGERD

-2 histamine-2 

receptor antagonists H2RAs Famotidine
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a l g i n a t e  a n t a c i d s

Gaviscon

SIBO 6

SIBO

SIBO

SIBO

SIBO

SIBO IBS

SIBO

SIBO

SIBO

S I B O

SIBO

SIBO

SIBO

A D E K B12

(short bowel 

syndrome)

SIBO D-

SIBO GERD

SIBO

(threshold)

rGERD

SIBO
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SIBO

(Crohn's Disease) IBS

IBS

SIBO IBS

SIBO

SIBO 7

S I B O

SIBO

S I B O

SIBO

/

SIBO

SIBO

(Small intestine aspirate 

culture)

10^3 (Colony Forming Unit, 

CFU)/ SIBO

SIBO 1.

2.

3.

MRI X KUB

SIBO

SIBO X

KUB 1,2

SIBO

1 SIBO X KUB
8
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SIBO 3

10^3CFU

SIBO

SIBO

SIBO (Gut Dysbiosis)11

SIBO

GERD

SIBO SIBO

SIBO

GERD SIBO

SIBO

(methane)

LES

SIBO

2  SIBO X KUB 9

3 9,10
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SIBO

SIBO

SIBO

SIBO GERD 12-14

GERD

SIBO

GERD LES

SIBO

SIBO

LES

GERD LES

(Upper Esophageal Sphincter, UES)

SIBO PPIs

 PPIs GERD

SIBO

SIBO GERD

SIBO

GERD

SIBO

GERD GERD

GERD PPIs GERD

PPIs

GERD

GERD LES

GERD

LES
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LES

GERD

(meperidine)

(marijuana)

(gastroparesis)

(anticholinergic effects)

(calcium 

channel blockers)

SIBO

GERD

(Laryngopharyngeal reflux, LPR)

SIBO LPR 15-20

GERD LPR

LPR

LPR

GERD LPR

1/3

LPR GERD

LPR

(LES) (UES)

LPR

LES

LPR

LPR

LPR

LPR pH LPR

21% LPR

60-70%

LPR

GERD

GERD LPR
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GERD

LPR

(globus sensation)

GERD

LPR

GERD

LPR

LPR

LPR

(H2CO3)

SIBO LPR

LPR

SIBO LPR GERD

SIBO

LPR

SIBO

LPR

SIBO

(Barrett’s esophagus)
21,22

(metaplastic epithelium of the esophagus)

40

GERD 2:1

50

40%
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0.9-4.5% GERD

6.3-13.6%

0.06-6.2%

5%

1. Ronnie F, GE B, Hashem ES, et al: Gastro-

oesophageal reflux disease. Nat Rev Dis 

Primers 2021; 7(1): 55.

2. P r u t h v i  C R ,  R a k e s h  K ,  S u r i n d e r  V R , 

et  al :  Risk of  small  intest inal  bacterial 

overgrowth in patients receiving proton pump 

inhibitors versus proton pump inhibitors plus 

prokinetics. JGH Open 2018; 2(2): 47-53.

3. J o e l  E R ,  J o e l  H R :  P r e s e n t a t i o n  a n d 

E p i d e m i o l o g y  o f  G a s t r o e s o p h a g e a l 

Reflux Disease. Gastroenterology 2018; 

154(2): 267-76. 

4. D e c a i  Z ,  S h a o j u n  L ,  Z h a o q i  L ,  e t  a l : 

Global,  regional and national burden of 

gastroesophageal reflux disease, 1990-2019: 

update from the GBD 2019 study. Ann Med 

2022; 54(1): 1372-84.

5. Sabine R, François M: Refractory GERD, 

beyond proton pump inhibitors. Curr Opin 

Pharmacol 2018; 43: 99-103.

6. Georgios T, Paraskevas G, Ioannis SP, et al: 

High Prevalence of Small Intestinal Bacterial 

Overgrowth among Functional Dyspepsia 

Patients. Dig Dis 2021; 39(4): 382-90.

2025 69 11       58



7. Jing X, Qiu Q, Yu Y, et al: The Lactulose 

B r e a t h  Te s t  C a n  P r e d i c t  R e f r a c t o r y 

G a s t r o e s o p h a g e a l  R e f l u x  D i s e a s e  b y 

Measuring Bacterial Overgrowth in the Small 

Intestine. J Clin Gastroenterol 2025; 59(5): 

448-55.

8. :  

2019; 63: 36-45.

9. 

( )

2017; 61: 40-6.

10. 

2 0 1 8 0 2

ht tp : / /www.ysp .com. tw/ tw/

magazine/1086

11. ZT W, WT T,  JL H,  e t  a l :  Corre la t ion 

Between Gastroesophageal Reflux Disease 

and Small Intestinal Bacterial Overgrowth: 

Analysis of Intestinal  Microbiome and 

Metabolic Characteristics. J Inflamm Res 

2025; 18: 33-51. 

12. Debora C, Loredana P, Alba R, et al: Effects 

of long-term PPI treatment on producing 

bowel symptoms and SIBO. Eur J Clin 

Invest 2011; 41(4): 380-6.

13. A n e t a  K ,  M a r i a n  S :  P r o t o n  p u m p 

i n h i b i t o r - i n d u c e d  g u t  d y s b i o s i s  a n d 

immunomodulation: current knowledge 

and potential restoration by probiotics. 

Pharmacol Rep 2023; 75(4): 791-804. 

14. ZT W, WT T,  JL H,  e t  a l :  Corre la t ion 

Between Gastroesophageal Reflux Disease 

and Small Intestinal Bacterial Overgrowth: 

Analysis of Intestinal  Microbiome and 

Metabolic Characteristics. J Inflamm Res 

2025; 18: 33-51. 

15. Swathikan C, Sue S, Sheraz RM, et al: 

Treatment of oesophageal and laryngo-

pharyngeal symptoms of reflux in patients 

d i a g n o s e d  w i t h  S I B O  a n d  I M O  w i t h 

antibiotics. Dis Esophagus 2025; 38(2): 

doaf001.

16. JW K, JM P, YC L, et al: The association 

between laryngopharyngeal  ref lux and 

insomnia. European Archives of Oto-Rhino-

Laryngology 2022; 279(7): 3535-41.

17. Amanda JK, Erin HW, Philip AW, et al: An 

update on current treatment strategies for 

laryngopharyngeal reflux symptoms. Ann N 

Y Acad Sci 2022; 1510(1): 5-17.

18. Lechien JR, Mouawad F, Bobin F, et al: 

Review of management of laryngopharyngeal 

reflux disease. Eur Ann Otorhinolaryngol 

Head Neck Dis 2021; 138(4): 257-67.

19. Nicole P,  Federico A, Angelo E,  et  al : 

M a g n e s i u m  a l g i n a t e  v e r s u s  p r o t o n 

2025 69 1       59



pump  inh ib i t o r s  fo r  t he  t r ea tmen t  o f 

laryngopharyngeal reflux: A non-inferiority 

randomized control led t r ia l .  Eur  Arch 

Otorhinolaryngol 2022; 279(5): 2533-42.

20. Yun W, Junyao W, Qing H ,  e t  a l :  The 

relationship between gastroesophageal reflux 

disease and laryngopharyngeal reflux based 

on pH monitoring. Ear, Nose Throat J 2021; 

100(4): 249-53.

21. Henry DA, Catherine S, Michael V, et al: 

The esophageal mucosa and submucosa: 

immunohistology in GERD and Barrett’s 

esophagus. Ann N Y Acad Sci 2013; 1300: 

144-65.

22. Lisa AB, Nabeel RO, Jie Y, et al: Incidence 

of GERD, esophagitis, Barrett’s esophagus, 

and  esophagea l  adenocarc inoma af te r 

bariatric surgery. Surg Obes Relat Dis 2020; 

16(11): 1828-36. 

2025 69 11       60


