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Appendix 3: Summary of the GRADE report of evidence for PICO questions on the 

management of patients with refractory reflux-like symptoms despite proton pump 

inhibitor therapy: evidence-based consensus statements 

 

 If no comparator is mentioned, then the intervention is “continue usual care” 

 Proposed definition of rGERD: Troublesome refractory reflux-like symptoms (mainly 

heartburn and regurgitation) in patients with or without an objective diagnosis of GERD, who 

continue to have reflux-like symptoms despite acid suppression therapy (PPI) 

 Work up to exclude other reasons (ie, IHD, CD, etc.) 

 Cover the LSMs in front of paper. Consider a separate systematic review on this 

 Cover comparability of all PPIs at start of paper 

 Addressing patient-relevant outcomes (ie, symptoms not diagnostic findings) 

 

Diagnostic strategies 

STATEMENT 1.  

PICO question: Does a consultation supported by endoscopy provide greater reassurance than 

the consultation alone in a patient with refractory reflux-like symptoms? 

Statement: In patients with refractory reflux-like symptoms, we suggest that upper 

gastrointestinal endoscopy should not be performed routinely in conjunction with a 

consultation solely for the purpose of providing patient reassurance. 

GRADE: Conditional recommendation, very low quality of evidence (i.e., very low-quality evidence that 

consultation is reassuring [and improves health outcomes] but NO evidence that upper gastrointestinal endoscopy 
adds reassurance) 

VOTE: strongly agree 16%; agree 74%; uncertain 0%; disagree 10%; strongly disagree 0% 

 

Key evidence: The evidence was evaluated from two perspectives: the benefits of 

consultation alone to reassure patients, and the benefits of endoscopy alone. 

In general, data suggest that patient satisfaction increases and health outcomes improve 

with a patient-centered consultation approach. A Cochrane systematic review identified 43 RCTs 

for a wide variety of diagnoses, that assessed interventions to promote “patient-centered” 

consultation approaches compared to usual care or placebo.1 However, there were no studies 

specifically in patients with rGERD. These RCTs assessed a variety of outcomes from diverse 

specialties, although most trials were from primary care with general internal medicine, surgery, 

obstetrics and gynecology and oncology also represented. Seven RCTs (N=813) assessed patient 
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satisfaction and demonstrated an improvement in the patient-centered consultation group 

compared to the control group (standard mean difference [SMD], 0.35; 95% confidence interval 

[CI], 0.20-0.49) (Figure 1).1 Similarly, the 7 RCTs (N=1373) that evaluated health outcomes 

demonstrated an improvement in the patient-centered consultation group (SMD, -0.25; 95% CI, -

0.36, -0.15) (Figure 2).1  

Figure 1. Meta-analysis of RCTs of endoscopy or control assessing patient satisfaction1 

 

Figure 2. Meta-analysis of RCTs of endoscopy or control assessing health outcomes1 

 

 



Armstrong et al. rGERD CPG 
 

3 

There was little RCT evidence on the value of endoscopy in patients with suspected 

GERD, and no trials in patients with rGERD. One RCT (N=612) in patients with reflux 

symptoms compared empiric high-dose PPI therapy or endoscopy with treatment according to 

endoscopic findings.2 At the end of week 4 and week 24 week, the two management strategies 

were similar in terms of response to treatment and quality of life, but empiric PPI therapy was 

more cost-effective. Quality of life was also similar between the two groups.  

Given the paucity of data the search was expanded to include patients presenting with 

dyspepsia. Five additional studies assessing symptomatic improvement included patients with 

dyspepsia. Meta-analysis of the 6 RCTs (N=2163) showed no statistically significant difference 

in improvement in upper gastrointestinal symptoms in the endoscopy group compared to control 

groups (risk ratio (RR), 0.97; 95% CI, 0.91, 1.03) (Figure 3).2-7 In one RCT in patients with 

dyspepsia there was no improvement in patient satisfaction outcomes.6 Analysis of 3 RCTs also 

showed no differences in general practitioner (GP) visits, although data were conflicting (Figure 

4).5, 8, 9 There was significant heterogeneity with two studies suggesting endoscopy reduced GP 

visits whilst one suggesting it increased GP visits. If the latter RCT was excluded there was a 

reduction in visits (0.8; 95% CI = 1.15 to 0.44) but conducting an endoscopy to reduce visits by 

<1 is not cost-effective. 

Figure 3: Meta-analysis of RCTs of endoscopy or control in patients with dyspepsia or heartburn 

(proportion of patients without a symptomatic response)2-7 

 

 



Armstrong et al. rGERD CPG 
 

4 

Figure 4. Meta-analysis of RCTs of endoscopy or control assessing number of GP visits5, 8, 9 

 

 

Finally, a systematic review including data from other patient populations (non-

gastrointestinal) as well as the aforementioned trials has suggested that, in general, diagnostic 

tests do not appear to provide reassurance to patients, and may increase anxiety (Figure 5).10 
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Figure 5. Systematic review assessing the general utility of diagnostic testing with a low pretest 

probability of serious disease10 
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STATEMENT 2. 

PICO question: Does endoscopy in a patient with refractory reflux-like symptoms help guide 

therapy by identifying patients with erosive esophagitis? 

Statement: In patients with refractory reflux-like symptoms, we suggest performing endoscopy 

to identify patients with erosive esophagitis, or other reflux-related injury. 

GRADE: Conditional recommendation, low quality of evidence.  

VOTE: strongly agree 21%; agree 68%; uncertain 10%; disagree 0%; strongly disagree 0% 

 

Key evidence: A meta-analysis of data from 19 case series (N=3620) that provided 

endoscopy findings on all patients presenting with rGERD, demonstrated a 14% (95% CI, 10, 

19%) prevalence of esophagitis at endoscopy (Figure 6).11-29 There was a high degree of 

heterogeneity between studies (I2 = 93%; 95% CI = 91 to 95%) with rates ranging from 0.6% to 

47%. There was funnel plot asymmetry with smaller studies showing a greater proportion of 

esophagitis (Egger’s bias test – p<0.0001) so the proportion with esophagitis is likely to be 

overestimated (Figure 7). 
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Figure 6. Meta-analysis of proportion of rGERD patients with esophagitis11-29 

  

 

Figure 7. Funnel plot of studies reporting on esophagitis in rGERD11-29 
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Most studies did not record the Los Angeles (LA) classification of esophagitis, but in the 

4 studies that did (N=842), 10% (95% CI, 4-18%) of cases were LA grade C or D (Figure 8).12, 

15, 20, 26 In the 5 studies that reported the prevalence of Barrett’s esophagus, the overall rate in 

rGERD patients was 5% (95% CI, 4-7%) with no heterogeneity between studies (I2 = 0%; 95% 

CI = 0 to 64%) (Figure 9).13, 15, 21, 28, 29  

Figure 8. Meta-analysis of proportion of esophagitis cases that are LA grade C or D12, 15, 20, 26 

 

 

Figure 9. Meta-analysis of proportion of rGERD patients with Barrett’s esophagus13, 15, 21, 28, 29 
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Only one study reported on the length of Barrett’s esophagus detected and, in this study, 

all three cases were short segment Barrett’s.29 

 

NO CONSENSUS STATEMENT A. 

PICO question: Does endoscopy with esophageal biopsy in patients with refractory reflux-like 

symptoms help guide therapy by identifying patients with eosinophilic esophagitis? 

No consensus A: In patients with refractory reflux-like symptoms undergoing endoscopy, the 

consensus group does not make a recommendation (for or against) addition of esophageal 

biopsy compared to endoscopy alone to identify patients with non-reflux-related pathology. 

GRADE: NO recommendation, low quality of evidence.  

VOTE (N=14): strongly agree 0%; agree 57%; uncertain 21%; disagree 21%; strongly disagree 0% 

 

Key evidence: In a meta-analysis of 13 case series including 1759 patients with rGERD 

who underwent endoscopy and esophageal biopsy, EoE was identified in 4% (95% CI, 3 to 5%) 

of patients (range 0% to 9%) with moderate heterogeneity between studies (I2 = 44%; 95% CI = 

0 to 70%) and no evidence of funnel plot asymmetry (Egger’s bias test p = 0.18) (Figure 10).13, 

14, 17, 20-25, 28, 30-32 Similarly, a more recent study (2021) found a prevalence of EoE of 4.7%.33 

 



Armstrong et al. rGERD CPG 
 

10 

Figure 10. Meta-analysis of proportion of rGERD patients with EoE 13, 14, 17, 20-25, 28, 30-32 

 
 

STATEMENT 3. 

PICO question: Does treatment of confirmed H. pylori in a patient with refractory reflux-like 

symptoms lead to a greater proportion of patients reporting symptom relief than continued PPI 

(GERD) therapy? 

Statement: In patients with refractory reflux-like symptoms, we recommend against treatment 

of confirmed H. pylori infection solely for the purpose of improving reflux symptoms. 

GRADE: Strong recommendation, moderate quality of evidence 

VOTE: strongly agree 37%; agree 57%; uncertain 0%; disagree 5%; strongly disagree 0% 

 

Key evidence: No RCTs evaluating H. pylori eradication in rGERD patients were found, 

however there were 6 RCTs (N=994) in GERD patients on PPI therapy, 4 of which evaluated 

either reflux symptoms or endoscopic esophagitis as an outcome and 2 that evaluated esophagitis 

as an outcome. Overall there was no impact on recurrence of GERD assessed as reflux symptoms 

or endoscopic esophagitis (RR, 1.00; 95% CI, 0.89, 1.11) with no heterogeneity between trials (I2 

= 0%) (Figure 11).34-39 Two RCTs discontinued PPI therapy and followed patients for relapse,35, 

36 while the others continued PPI therapy. 
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Figure 11. RCTs of H. pylori eradication in patients with GERD34-39 

 

 

To obtain more information on the impact of H. pylori eradication on GERD symptoms, 

we identified 2 population-based RCTs in adults with GERD (N=3174) not on PPI therapy, and 

found H. pylori eradication had no impact on reflux symptoms (RR, 1.05; 95% CI, 0.90, 1.22); 

there was no heterogeneity between trials (I2 = 0%) (Figure 12).40, 41 

Figure 12. RCTs of H. pylori eradication in general populations with GERD as an outcome40, 41 

 
 

STATEMENT 4. 

PICO question: Does esophageal manometry in a patient with refractory reflux-like symptoms 

identify diagnoses that guide future therapy? 

Statement: In patients with refractory reflux-like symptoms, we suggest esophageal 

manometry to identify other causes for the symptoms. 

GRADE: Conditional recommendation, very low quality of evidence 

VOTE: strongly agree 32%; agree 63%; uncertain 0%; disagree 5%; strongly disagree 0% 
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Key evidence: Motility findings on manometry were reported in 19 case series (N=2769) 

in rGERD patients.11, 14, 17-19, 21, 25, 30, 31, 42-51 The overall proportion of achalasia in patients with 

refractory GERD symptoms was 2% (95% CI, 0.9%, 4%) (Figure 13). There was a high degree 

of heterogeneity between studies (I2 = 87%; 95% CI = 82 to 90.5%) with rates ranging from 0 to 

11%. The test for funnel plot asymmetry was significant (Egger’s bias test p=0.04) although this 

was not visually apparent on the funnel plot. The highest proportion was Chen and Wang (11%) 

and the lowest was Garros, Jiang, and Shi (no cases).18, 19, 43, 48, 49 

Figure 13. Meta-analysis of proportion of rGERD patients with achalasia11, 14, 17-19, 21, 25, 30, 31, 42-

51 
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STATEMENT 5. 

PICO question: Does esophageal pH testing on PPI therapy in a patient with refractory 

reflux-like symptoms lead to more diagnoses that guide future therapy than esophageal pH 

testing off PPI therapy? 

Statement: In patients with refractory reflux-like symptoms we suggest that esophageal pH 

testing should be performed off PPI therapy to determine whether the patient has excess acid 

gastroesophageal reflux as a cause for symptoms. 

GRADE: Conditional recommendation, very low quality of evidence 

VOTE: strongly agree 37%; agree 47%; uncertain 10%; disagree 0%; strongly disagree 5% 

 

Key evidence: Nine studies (N=1155), published since 2000, reported esophageal pH 

findings in patients with refractory reflux-like symptoms; four (N=658) in patients on PPI 

therapy,15, 52-54 and five (N=497) in patients off PPI therapy.31, 55-58 The pooled proportion of 

patients that had abnormal acid reflux on PPI therapy was 28% (95% CI, 22%, 34%) with 

marked heterogeneity (I2 = 60%; 95% CI = 0 to 84.5%) between studies (Figure 14).15, 52-54 

Whereas, the pooled proportion of patients who had abnormal acid reflux off PPI therapy was 

43% (95% CI, 26%, 62%), also with marked heterogeneity (I2 = 93%; 95% CI = 87 to 95.5%) 

between studies (Figure 15).31, 55-58 Therefore, there was more acid related reflux diagnosed in 

patients off PPI therapy although it could be argued that some of these diagnoses were not 

relevant to the patient given that they continued to have symptoms on PPI therapy.  

In contrast, functional heartburn was diagnosed in 63% (95% CI, 34%, 88%) of patients 

on PPI therapy although only two studies provided these data (Figure 16);52, 53 and in 41% (95% 

CI, 29%, 53%) of those off PPI therapy with major heterogeneity (I2 = 85%; 95% CI = 61 to 

92%) between studies (Figure 17).31, 55-58  
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Figure 14. Meta-analysis of proportion of patients with acid related reflux symptoms ON PPI15, 

52-54 

 
 

Figure 15. Meta-analysis of proportion of patients with acid related reflux symptoms OFF PPI 

31, 55-58 
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Figure 16. Meta-analysis of proportion of patients with functional heartburn ON PPI 52, 53 

 
 

Figure 17. Meta-analysis of proportion of patients with functional heartburn OFF PPI31, 55-58 
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STATEMENT 6. 

PICO question: Does esophageal pH-impedance testing on PPI therapy in a patient with 

refractory reflux-like symptoms lead to more diagnoses that guide future therapy than 

esophageal pH-impedance testing off PPI therapy? 

Statement: In patients with refractory reflux-like symptoms we suggest esophageal pH-

impedance testing off PPI therapy rather than esophageal pH-impedance testing on PPI 

therapy to determine whether the patient has excess acid gastroesophageal reflux as a cause 

for symptoms. 

GRADE: Conditional recommendation, very low quality of evidence. 

VOTE: strongly agree 32%; agree 53%; uncertain 10%; disagree 5%; strongly disagree 0% 

 

Key evidence: There were 31 studies (N=3724) published since 2000 that reported 

esophageal pH-impedance findings in patients with refractory reflux-like symptoms; 16 

(N=1209) in patients on PPI therapy,43, 46, 47, 59-71 and 21 (N=2515) in patients off PPI therapy.11, 

14, 19, 21, 22, 26, 29, 43-45, 48, 49, 56, 60, 62, 63, 65, 67, 72-74 The pooled proportion of patients that had abnormal 

acid reflux on PPI therapy was 18% (95% CI, 13%, 24%) with marked heterogeneity (I2 = 83%; 

95% CI = 73 to 88%) between studies (Figure 18);43, 46, 47, 59-71 The pooled proportion of patients 

that had abnormal acid reflux off PPI therapy was 32% (95% C, 24%, 41%) with marked 

heterogeneity (I2 = 95%; 95% CI = 94 to 96%) between studies (Figure 19).11, 14, 19, 21, 22, 26, 29, 43-

45, 48, 49, 56, 60, 62, 63, 65, 67, 72-74 Therefore, there was more acid related reflux diagnosed with patients 

off PPI therapy although, as with pH studies, it could be argued that some of these diagnoses 

were not relevant to the patient given that they continued to have symptoms on PPI therapy. 

In contrast, functional heartburn was diagnosed in 45% (95% CI, 39%, 52%) of patients 

on PPI therapy with major heterogeneity (I2 = 80%; 95% CI = 67 to 86%) between studies 

(Figure 20);43, 46, 47, 59-71 and 37% (95% CI, 29%, 46%) of patients off PPI therapy with major 

heterogeneity (I2 = 94%; 95% CI = 93 to 95%) between studies (Figure 21).11, 14, 19, 21, 22, 26, 29, 43-

45, 48, 49, 56, 60, 62, 63, 65, 67, 72-74 
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Figure 18. Meta-analysis of proportion of patients with acid related reflux symptoms ON PPI43, 

46, 47, 59-71 
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Figure 19. Meta-analysis of proportion of patients with acid related reflux symptoms OFF PPI11, 

14, 19, 21, 22, 26, 29, 43-45, 48, 49, 56, 60, 62, 63, 65, 67, 72-74 
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Figure 20. Meta-analysis of proportion of patients with functional heartburn ON PPI43, 46, 47, 59-71 
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Figure 21. Meta-analysis of proportion of patients with functional heartburn OFF PPI11, 14, 19, 21, 

22, 26, 29, 43-45, 48, 49, 56, 60, 62, 63, 65, 67, 72-74 

 
 

  



Armstrong et al. rGERD CPG 
 

21 

STATEMENT 7. 

PICO question: Does esophageal pH-impedance testing on PPI therapy in a patient with 

refractory reflux-like symptoms lead to more diagnoses that guide future therapy than 

esophageal pH testing on PPI therapy? 

Statement: In patients with refractory reflux-like symptoms for whom testing is performed on 

PPI therapy, we suggest esophageal pH-impedance rather than esophageal pH testing to 

identify reflux as a cause for symptoms. 

GRADE: Conditional recommendation, very low quality of evidence 

VOTE: strongly agree 42%; agree 53%; uncertain 0%; disagree 5%; strongly disagree 0% 

 

Key evidence: Since studies directly comparing diagnostic modalities in patients with 

refractory reflux-like symptoms were not found, data from the studies used in Statements 5 and 6 

were used to make indirect comparisons. In the on-PPI studies, acid reflux-related symptoms 

were diagnosed in 28% (95% CI, 22%, 34%) of patients with pH-testing (4 studies; N=658),15, 52-

54 and in 18% (95% CI, 13%, 24%) of patients with pH-impedance studies (16 studies; 

N=1209).43, 46, 47, 59-71 There was marked heterogeneity between studies for both pH-testing (I2 = 

60%; 95% CI = 0 to 84.5%) (Figure 22) and pH-impedance (I2 = 83%; 95% CI = 73 to 88%) 

(Figure 23). 

Figure 22. Meta-analysis of proportion of patients with acid related reflux symptoms ON PPI 

with pH testing15, 52-54 
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Figure 23. Meta-analysis of proportion of patients with acid related reflux symptoms ON PPI 

with pH impedance testing43, 46, 47, 59-71 

 
 

There was a statistically significantly higher proportion of patients diagnosed with acid 

reflux using pH-testing versus pH-impedance (Cochrane Q, p = 0.016) although these studies are 

in different populations. Similarly, in the on-PPI studies, functional heartburn was diagnosed in 

63% (95% CI, 34%, 88%) of patients with pH-testing (2 studies) (Figure 24);52, 53 and in 45% 

(95% CI, 39%, 52%) of patients with pH-impedance (16 studies) with major heterogeneity (I2 = 

80%; 95% CI = 67 to 86%) between studies (Figure 25).43, 46, 47, 59-71 The proportions of patients 

diagnosed with functional heartburn with the two modalities was not significantly different 

(Cochrane Q, p=0.21). 
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Figure 24. Meta-analysis of proportion of patients with functional heartburn ON PPI using pH 

studies52, 53 

 
 

Figure 25. Meta-analysis of proportion of patients with functional heartburn ON PPI using 

impedance-pH studies43, 46, 47, 59-71 

 
 

However, pH-impedance can also be used to diagnose non-acid reflux. In the 12 studies 

(N=765) performing pH-impedance that reported these data, 28% (95% CI, 21%, 35%) of 

patients had non-acid reflux as the likely cause of symptoms, with major heterogeneity between 

studies (I2 = 76%; 95% CI = 53 to 85%) (Figure 26).43, 47, 50, 61-65, 67-69, 71 There was also funnel 
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plot asymmetry (Eggers test p =0.02) with larger studies reporting a lower proportion of non-acid 

reflux so the 28% figure may be an overestimate (Figure 27). 

Figure 26. Non-acid reflux on impedance studies in patients with resistant reflux like 

symptoms43, 47, 50, 61-65, 67-69, 71 

 
 

Figure 27. Funnel plot suggesting publication bias or other small study effects in non-acid reflux 

on impedance studies in patients with resistant reflux like symptoms43, 47, 50, 61-65, 67-69, 71 
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NO CONSENSUS STATEMENTS B AND C. 

PICO question: Does esophageal pH-impedance testing with symptom-reflux event correlation 

evaluation on PPI therapy in a patient with refractory reflux-like symptoms lead more 

diagnoses that guide future therapy than esophageal pH-impedance testing without symptom-

reflux event correlation evaluation on PPI therapy? 

No consensus B: In patients with refractory reflux-like symptoms undergoing pH-impedance 

testing on PPI therapy, the consensus group does not make a recommendation (for or against) 

adding reflux-symptom association compared to pH-impedance testing alone to identify 

reflux-related symptoms. 

PICO question: Does esophageal pH testing with symptom-reflux event correlation evaluation 

on PPI therapy in a patient with refractory reflux-like symptoms lead to more diagnoses that 

guide future therapy than esophageal pH testing without symptom-reflux event correlation 

evaluation on PPI therapy? 

No consensus C: In patients with refractory reflux-like symptoms undergoing pH-testing on 

PPI therapy, the consensus group does not make a recommendation (for or against) adding 

reflux-symptom association compared to pH-testing alone to identify reflux-related symptoms. 

GRADE for both statements: NO recommendation, NO evidence for or against. 

VOTE for No consensus B (N=15): strongly agree 27%; agree 33%; uncertain 13%; disagree 13%; strongly disagree 

13% 

VOTE for No consensus C (N=15): strongly agree 0%; agree 7%; uncertain 7%; disagree 33%; strongly disagree 

53% 

 

Key evidence: Most studies in rGERD patients undergoing pH or pH-impedance testing 

have included symptom event correlation, therefore no comparator group is available to inform 

these statements. One study (Slaughter et al. 2011), a cross-sectional study of 254 patients with 

poor response to PPI, comparing pH-impedance on or off PPI therapy and wireless 48 hour pH 

studies off therapy. While they did evaluate symptom index and symptom associated probability, 

Monte Carlo simulations on the results found that symptom association was highly likely to have 

occurred by chance unless reflux rates were ≥10% (Figure 28).65 Given that 70% of patients had 

reflux rates ˂10% suggests that the majority of the time symptom correlation may be prone to 

chance findings. Despite this paper being 10 years old no subsequent study quoted these findings 

or gave the proportion with frequent reflux in their results. 



Armstrong et al. rGERD CPG 
 

26 

 

Figure 28. Monte Carlo simulation from Slaughter et al.65 
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Pharmacological management strategies 

STATEMENT 8. 

PICO question: Does higher dose PPI therapy in a patient with refractory reflux-like 

symptoms after 8 weeks of therapy with a BID PPI lead to a greater proportion of patients 

reporting symptom relief than continuing with BID PPI therapy? 

Statement: In patients with refractory reflux-like symptoms after 8 weeks of twice-daily PPI 

therapy, we suggest against using higher dose PPI therapy compared to continuing twice-daily 

PPI therapy to improve symptoms. 

GRADE: Conditional recommendation, very low quality of evidence. 

VOTE: strongly agree 37%; agree 53%; uncertain 5%; disagree 0%; strongly disagree 5% 

 

Key evidence: No studies were found that evaluated the impact on symptoms of dosing a 

PPI more frequently than twice-daily. To answer this PICO question, we therefore looked at the 

benefit of going from once-daily to twice-daily PPI and then extrapolated that if the same 

trajectory of therapeutic gain was applied in moving from once to twice daily was then achieved 

moving from twice to three times-daily, and so on. Seven RCTs (N=1141) assessed the benefit of 

twice-daily PPI dose compared to once-daily dosing and found no significant improvement in the 

risk of ongoing symptoms (RR, 0.83; 95% CI, 0.64, 1.08; p=0.16) (Figure 29).75-81 Benefits were 

not significant in the rGERD studies (2 studies, N=549; RR, 0.83; 95% CI, 0.55, 1.24),75, 76 or in 

patients with GERD who were not on PPI at baseline (5 studies, N=592; RR, 0.79; 95% CI, 0.5, 

1.24).77-81 
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Figure 29: Meta-analysis of RCTs comparing PPI once-daily versus twice-daily in patients with 

rGERD or GERD (proportion of patients without a symptomatic response)75-81 

 

 

Overall, there was an 8% (95% CI, 1%, 14%) improvement in the proportion of patients 

experiencing relief of symptoms. Extrapolating from a baseline response with once-daily PPI 

therapy of 65% in rGERD patients,75, 76 an exponential curve that best fits the data predicts a 1% 

absolute benefit from moving from twice- to three-times daily and a negligible benefit of 

increasing to four-times daily (Figure 30). The graph was started at 0% with no treatment, 

however starting at 20% (to account for placebo response) did not alter the curve appreciably. 

Figure 30: Exponential curve extrapolating the benefits of increasing the dosing schedule of PPI 

beyond twice-daily (proportion of patients with a symptomatic response) 
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NO CONSENSUS STATEMENT D. 

PICO question: Does the addition of a prokinetic in a patient with refractory reflux-like 

symptoms on BID PPI lead to a greater proportion of patients reporting symptom relief than 

continuing with BID PPI therapy alone? 

No consensus D: In patients with refractory reflux-like symptoms after 8 weeks of twice-daily 

PPI therapy, the consensus group does not make a recommendation (for or against) adding a 

prokinetic to twice-daily PPI therapy to improve symptoms. 

GRADE: NO recommendation, low quality of evidence.  

VOTE (N=15): strongly agree 0%; agree 27%; uncertain 13%; disagree 47%; strongly disagree 13% 

 

Key evidence: Meta-analysis of 4 RCTs (N=707) in patients with rGERD suggested an 

increases in the symptom response rate when a prokinetic was added to PPI therapy compared to 

PPI therapy alone, but this numerical increase was not statistically significant (RR, 1.54; 95% CI, 

0.96-2.50, with major heterogeneity, I2 = 76%) (Figure 31).82-85 When the two trials that enrolled 

a mixture of patients with rGERD and resistant functional dyspepsia83, 85 were removed the effect 

of combination therapy became significant (RR, 1.39; 95% CI, 1.11-1.73, with no heterogeneity, 

I2 = 0%).82, 84 However, these trials did not specify the PPI dose and it is very likely that some 

patients were taking once daily PPI. Another trial (which did not report dichotomous data, and 

was not included in the meta-analysis) compared prokinetic (domperidone 10 mg tid) plus high-

dose PPI with PPI alone and found no differences between groups in overall symptom score and 

quality of life.86 
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Figure 31: Meta-analysis of RCTs of prokinetic therapy added to PPI versus PPI alone in 

rGERD or GERD (proportion of patients without a symptomatic response)82-85, 87-93 

 

 

Meta-analysis of 6 RCTs (N=558) in patients with GERD revealed superior results with 

prokinetic plus PPI compared to PPI alone (RR, 1.24; 95% CI, 1.03-1.48).87, 88, 90-93 Finally, 

meta-analysis of all 10 RCTs (N=1295) demonstrated a significant effect of PPI plus prokinetic 

over PPI alone (RR, 1.33; 95% CI, 1.10-1.61) (Figure 31), with a number needed to treat (NNT) 

of 6 (95% CI, 3-20).82-85, 87, 88, 90-93 Safety data from 12 trials demonstrated no significant increase 

in adverse events in the combination group compared to PPI alone.82-85, 88, 92-97 

There was also no increase in adverse events in the prokinetic group (Figure 32). 
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Figure 32: Prokinetic added to a PPI adverse events82-85, 88, 92-97 

  

 

STATEMENT 9. 

PICO question: Does the addition of a TLESR inhibitor in a patient with refractory reflux-like 

symptoms on BID PPI lead to a greater proportion of patients reporting symptom relief than 

continuing with BID PPI therapy alone? 

Statement: In patients with refractory reflux-like symptoms after 8 weeks of twice-daily PPI 

therapy without objective evidence of GERD, we suggest against adding a TLESR inhibitor to 

twice-daily PPI therapy to improve symptoms. 

GRADE: Conditional recommendation, low quality of evidence. 

VOTE (N=13): strongly agree 31%; agree 69%; uncertain 0%; disagree 0%; strongly disagree 0% 

 

Key evidence: Meta-analysis of 4 RCTs (N=1425) in patients with rGERD showed a 

marginally statistically significant (p=0.05) increase in the symptom response rate when a 

transient lower esophageal sphincter relaxation (TLESR) inhibitor was added to PPI therapy 

compared to PPI therapy alone (RR, 0.93; 95% CI, 0.86-1.00; with mild heterogeneity, I2 = 35%) 

(Figure 33). Other trials that evaluated TLESR 24-hour pH or compared with placebo were 

excluded. The NNT was 14 (95% CI, 8 to 100).98-101 
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Figure 33: Meta-analysis of RCTs of TLESR inhibitor therapy added to PPI versus PPI alone in 

rGERD (proportion of patients without a symptomatic response)98-101 

 

 

STATEMENT 10. 

PICO question: Does the addition of an alginate and/or antacid in a patient with refractory 

reflux-like symptoms on BID PPI lead to a greater proportion of patients reporting symptom 

relief than continuing with BID PPI therapy alone? 

Statement: In patients with refractory reflux-like symptoms after 8 weeks of twice-daily PPI 

therapy, we suggest adding an alginate and/or antacid to twice-daily PPI therapy to improve 

symptoms. 

GRADE: Conditional recommendation, low quality of evidence. 

VOTE: strongly agree 21%; agree 74%; uncertain 0%; disagree 5%; strongly disagree 0% 

 

Key evidence: In a meta-analysis of 6 RCTs (N=659) in patients with GERD (5 

studies102-105) or rGERD (1 study106) the addition of antacid/alginate to PPI therapy did improve 

reflux symptoms over PPI alone (RR, 0.81; 95% CI, 0.67, 0.97; p=0.02) with mild heterogeneity 

between studies (I2 = 37%) (Figure 34).103-106 The NNT was 7 (95% CI, 4, 33). Results of the one 

trial in patients with rGERD were similar to the results of the overall meta-analysis.106 
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Figure 34: Meta-analysis of RCTs of antacid/alginate plus PPI versus PPI alone in patients with 

GERD or rGERD (proportion of patients without a symptomatic response)102-106 

 

 

STATEMENT 11. 

PICO question: Does the addition of a bile acid sequestrant in a patient with refractory reflux-

like on BID PPI lead to a greater proportion of patients reporting symptom relief than 

continuing with BID PPI therapy alone? 

Statement: In patients with refractory reflux-like symptoms after 8 weeks of twice-daily PPI 

therapy, we suggest against adding a bile acid sequestrant to twice-daily PPI therapy to 

improve symptoms. 

GRADE: Conditional recommendation, very low quality of evidence.  

VOTE (N=15): strongly agree 20%; agree 73%; uncertain 7%; disagree 0%; strongly disagree 0% 

 

Key evidence: One RCT (N=280) randomized patients with proven rGERD after once-

daily PPI therapy to placebo or three different doses of a bile acid sequestrant (IW-3718).107 

Overall, 34% responded in the placebo group (n=70) and similar numbers responded in the 500 

mg bid and 1000 mg bid groups. The 1500 mg bid group had a response rate of 46%, which the 

paper reported as statistically significantly but on direct comparison of the highest dose with 

placebo was not (p=0.15 according to our calculations). The study suggested there may be some 

benefit with higher doses, however, not all variables were adjusted for.  
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Endoscopic or surgical management strategies 

STATEMENTS 12 AND 13. 

PICO question: Does an endoscopic anti-reflux procedure in a patient with refractory reflux-

like symptoms after 8 weeks of therapy with a BID PPI lead to a greater proportion of patients 

reporting symptom relief than continuing with BID PPI therapy alone? 

Statement: In patients with refractory reflux-like symptoms after 8 weeks of twice-daily PPI 

therapy, without objective evidence of GERD, we suggest against performing an endoscopic 

anti-reflux procedure to improve symptoms. 

PICO question: Does a surgical fundoplication procedure in a patient with refractory reflux-

like symptoms after 8 weeks of therapy with a BID PPI lead to a greater proportion of patients 

reporting symptom relief than continuing with BID PPI therapy alone? 

Statement: In patients with refractory reflux-like symptoms after 8 weeks of twice-daily PPI 

therapy without objective evidence of GERD, we recommend against performing surgical 

fundoplication to improve symptoms. 

GRADE for statement 12: Conditional recommendation, low quality of evidence.  

VOTE on statement 12 (N=15): strongly agree 60%; agree 40%; uncertain 0%; disagree 0%; strongly disagree 0% 

GRADE for statement 13: Strong recommendation, very low quality of evidence.  

VOTE on statement 13 (N=15): strongly agree 60%; agree 40%; uncertain 0%; disagree 0%; strongly disagree 0% 

 
 

Key evidence:  

Endoscopic anti-reflux therapy: Eleven RCTs (N=755) assessed any endoscopic device 

versus PPI therapy in patients with GERD (Figure 35).108-118 Meta-analysis of the 5 RCTs 

(N=225) that assessed radiofrequency energy delivery showed no statistically significant 

improvement in reflux symptoms (RR, 0.68; 95% CI, 0.43-1.08).108-112 Of these, the 2 trials 

(N=82) in rGERD patients also found no significant difference in reflux symptoms (RR, 0.87; 

95% CI, 0.45-1.69).111, 112 
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Figure 35: Meta-analysis of RCTs of endoscopic therapy versus PPI therapy in GERD or 

rGERD (proportion of patients without a symptomatic response)108-118 

 

 

Meta-analysis of 5 RCTs (N=466) assessing endoscopic fundoplication, showed a 

significant reduction in reflux symptoms (RR, 0.50; 95% CI, 0.42-0.59).113-117 In the 2 RCTs 

(N=192) in rGERD patients, there was also a significant reduction in reflux symptoms (RR, 0.5; 

95% CI, 0.35-0.73) (Figure 35).114, 116 

One additional trial assessing a non-resorbable copolymer implant in patients with 

GERD, found a significant improvement in symptoms (RR, 0.48; 95% CI, 0.30-0.78) (Figure 

35).118 

Surgical anti-reflux therapy: When surgical fundoplication therapy was compared to PPI 

therapy alone, meta-analysis of 4 RCTs (N=998) in patients with GERD or rGERD showed no 

statistically significant improvement in reflux symptoms (RR, 0.73; 95% CI, 0.41-1.29) (Figure 

36).17, 119-121 The single, small trial (N=52) in rGERD patients showed a significant reduction in 

reflux symptoms (RR, 0.46; 95% CI, 0.26-0.83).17  
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Figure 36: Meta-analysis of RCTs of surgical fundoplication therapy versus PPI therapy in 

GERD or rGERD (proportion of patients without a symptomatic response)17, 119-121 

 

 

Magnetic sphincter augmentation (MSA) procedures have not been evaluated in a RCT 

for unselected patients with reflux symptoms encompassing heartburn or regurgitation; however, 

an uncontrolled, 5-year follow-up study did report improved quality of life scores, decreased PPI 

consumption, and a lower incidence of regurgitation compared to baseline in patients who had 

undergone MSA therapy.122, 123 A subsequent RCT reported that MSA was superior to twice-

daily PPI therapy for relief of moderate to severe regurgitation in GERD patients with persistent 

symptoms despite once-daily PPI therapy.124, 125 
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