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Abstract

Gastroesophageal reflux disease is one of the most prevalent conditions in the practice of gastroenterology. It presents with 
a spectrum of clinical outcomes, ranging from erosive esophagitis and Barrett’s esophagus to functional disorders such as 
functional heartburn and reflux hypersensitivity, with indistinct clinical presentations. It is essential to adequately understand 
the different clinical scenarios of this condition and how to make the appropriate diagnosis to offer the best options of treatment 
to our patients. This review will address the definitions and clinical relevance of each of these conditions.
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Clasificación y subtipos de enfermedad por reflujo gastroesofágico

Resumen

La enfermedad por reflujo gastroesofágico es una de las condiciones más prevalentes en la práctica de la gastroenterología. 
Se presenta como un espectro de desenlaces clínicos, desde esofagitis erosiva y esófago de Barrett hasta trastornos funcio-
nales como la pirosis funcional y la hipersensibilidad al reflujo, con manifestaciones clínicas indistintas. Resulta fundamental 
entender adecuadamente los diferentes escenarios clínicos de esta enfermedad y cómo realizar el diagnóstico apropiado, 
con el fin de poder ofrecer las mejores opciones a los pacientes. En esta revisión se abordarán las definiciones y las rele-
vancias clínicas de cada una de estas afecciones.
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Introduction

Gastroesophageal reflux disease (GERD) is one of 
the most frequent diseases worldwide. The prevalence 
rate is estimated to range between 13% and 20% of 
the general population, although there is considerable 
regional variability1,2. GERD, as defined by the Montreal 
consensus, is a condition in which symptoms are rec-
ognized as esophageal manifestations (further divided 
into symptoms-only presentations and those with 
mucosal injury) and extraesophageal manifestations 
(divided in turn into those with and without established 
association)2,3 (Fig.  1). Likewise, these syndromes 
show three phenotypic presentations: non-erosive 
GERD (60-70% of patients), erosive GERD (around 
30%), and Barrett’s esophagus (6-8% of cases)4.

Despite the different modalities and combinations of 
management that currently exist, it has been reported 
that up to 40% of patients fail medical treatment due to 
multiple causes (Table 1). Currently, refractory GERD 
is defined by the presence of objective evidence of 
GERD (erosive esophagitis, or abnormal acid expo-
sure, or an elevated number of reflux episodes in 
ambulatory esophageal pH monitoring) despite optimal 
pharmacological treatment2.

This review will describe the reflux phenotypes found 
in clinical practice, as well as the definition of truly 
refractory GERD.

Non-erosive gastroesophageal reflux 
disease

Definition

Among the GERD phenotypes, non-erosive reflux 
disease (NERD) is the most frequent in clinical prac-
tice, occurring in up to 70% of patients evaluated by 
endoscopy2,5. Patients may have typical and atypical 
manifestations of reflux, but endoscopy shows no 
abnormalities in the esophagus or in the biopsies 
obtained from it. Figure 2 shows a typical endoscopic 
image of a patient with NERD.

In this group of patients, it is essential to make a 
precision diagnosis through ambulatory pH-metry, 
since, as illustrated in Figure 3, only 50% will have “true 
NERD,” while the rest will suffer from a functional 
esophageal disorder (functional heartburn and reflux 
hypersensitivity).

On many occasions, the diagnosis of this condition 
is challenging because the clinical presentation and 
pathophysiology are very heterogeneous and are often 

indistinguishable without tests that allow a precise 
diagnosis6. Addressing this problem, the Lyon 2.0 con-
sensus4 (Fig.  4) has provided a series of criteria and 
tools that help discriminate between patients in this 
group; thus, conclusive evidence for the diagnosis of 
GERD is defined by an acid exposure time (AET) 
greater than 6%. When AET is between 4% and 6%, 
complementary criteria are needed to have better cer-
tainty in the diagnosis, which include the number of 
reflux episodes, histology, and baseline impedance 
metrics, among others.

Risk factors and clinical relevance

As already mentioned, NERD is the most frequent 
phenotype of GERD, and its complexity lies in the clin-
ically indistinct presence of true NERD versus other 
differential diagnoses, such as reflux hypersensitivity 
and functional heartburn.

There is evidence that, although not specifically for 
this subgroup, the presence of certain factors increases 
the probability of reflux; these are listed in table  2, 
which includes the characteristics that can explain the 
high prevalence of this condition. Given the similarities 
in terms of risk factors and clinical presentation, a pre-
cision diagnosis is essential in this group, since the 
implications for the management and maintenance of 
the different conditions included in this spectrum of 
patients are significant.

Erosive gastroesophageal reflux disease

Definition, risk factors, and clinical 
relevance

Erosive GERD is the second most frequent phenotype 
in this pathology. According to descriptive studies, it is 
estimated that between 10% and 30% of patients will 
have erosions during endoscopic evaluation2,7. Thus, 
performing an upper endoscopy is essential not only for 
the identification of erosions but also to quantify the 
severity and thereby guide the appropriate treatment 
according to the risk that this finding represents for the 
patient8.Although there are numerous scales to standard-
ize endoscopic findings in GERD, the Los Angeles 
Classification, published in 1996 and subsequently vali-
dated, is the one that currently offers the best standard-
ization and correlation with clinical outcomes9,10. Figure 5 
shows illustrative images as well as the description of the 
Los Angeles classification. It is important to note that Los 
Angeles grade A esophagitis, given its high interobserver 
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variability, is not considered conclusive evidence of reflux 
and therefore is not included within this group of patients11.

Regarding the rest of the Los Angeles classification 
groups (esophagitis B, C, and D), they are considered 
conclusive evidence of GERD2,11 (Fig.  6) and require 
medical treatment for 8  weeks2. It is notable that the 
severity of esophagitis correlates with the endoscopic 
cure rate, as illustrated by a Japanese multicenter 
study in which patients with grade C and D esophagitis 

Figure 1. Classification of gastroesophageal reflux disease (GERD) according to the Montreal consensus.

Table 1. Causes of persistent symptoms of 
gastroesophageal reflux disease

Lack of adherence to treatment

Inadequate prescription or administration

Genetic polymorphisms (PPI metabolism)

Poor quality of drugs

Esophageal hypersensitivity

Hypervigilance, anxiety, somatization

Functional heartburn

Other esophageal diseases:
Eosinophilic esophagitis
Pill esophagitis (NSAIDs, potassium, bisphosphonates)
Infectious esophagitis

Esophageal motility disorders:
Achalasia
Distal esophageal spasm
Hypercontractile esophagus

Gastroduodenal disorders:
Excessive supragastric belching
Rumination syndrome

Others:
Zollinger‑Ellison syndrome
Gastroparesis

NSAIDs: nonsteroidal anti‑inflammatory drugs; PPI: proton pump inhibitors.  
Taken from Valdovinos Díaz, et al.2.

Table 2. Risk factors for gastroesophageal reflux disease

Risk factor OR

Age ≥ 50 years 1.32 (1.12‑1.54)*

Smoking 1.26 (1.04‑1.52)*

NSAID use 1.44 (1.10‑1.88)*

Obesity 1.73 (1.146‑2.06)*

Elevated waist/hip ratio 1.94 (1.12‑5.23)†

Alcohol consumption 1.51 (1.13‑1.99)†

Former smoker 1.43 (1.13‑1.90)†

*Taken from Eusebi, et al.38.
†Taken from Sadafi, et al.39.
NSAIDs: nonsteroidal anti‑inflammatory drugs; OR: odds ratio (95% CI).



G. Vázquez-Elizondo.  Classification and subtypes of GERD

207

had healing rates of approximately 70% and 60%, 
respectively12, and with recurrence rates up to 75% 
under standard treatment13,14.

Barrett’s esophagus

Definition, risk factors, and clinical relevance

Barrett’s esophagus is a premalignant lesion for the 
presence of esophageal adenocarcinoma characterized 

by the replacement of squamous epithelium with intes-
tinal metaplasia with columnar epithelium, alternating 
with goblet cells15,16. It is considered one of the compli-
cations of chronic GERD and constitutes a biological 
response to persistent injury to the esophageal mucosa.

It is estimated that approximately 6% to 8% of 
patients with GERD present Barrett’s esophagus2, 
being more frequent in Caucasian males in the sixth 
decade of life17. However, some studies suggest that 

Figure 2. Representative images of an endoscopy without significant findings.

Figure 3. Reflux phenotypes. NERD: non-erosive gastroesophageal reflux disease (adapted and translated from 
Yamasaki and Fass5).
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Figure 4. Lyon 2.0 consensus for the diagnosis of gastroesophageal reflux disease (GERD)4,11. LA: Los Angeles; 
HREM: high-resolution esophageal manometry; MNBI: mean nocturnal baseline impedance; AET: acid exposure time; 
EGJ: esophagogastric junction. *The ambulatory monitoring value must be met throughout the entire evaluated 
period.

the incidence of Barrett’s esophagus is not different in 
the Hispanic population18. There are several risk factors 
for the presence of this disease (Table  3), most of 
which are also risk factors for esophageal adenocarci-
noma19. A meta-analysis that included 49 studies and 
307,273 individuals demonstrated that in patients with 
reflux symptoms and at least one proposed risk factor, 
the proportion of Barrett’s esophagus was higher than 
in those without reflux symptoms (12.2% vs. 0.8%). In 
this same meta-analysis, the presence of certain risk 
factors was associated with a higher presence of 
Barrett’s esophagus, such as family history (23.4%), 
male sex (6.8%), age > 50  years (6.1%), and central 
obesity (1.9%)20.

The risk of progression of Barrett’s esophagus has 
been described in studies to range from 0.1% to 3% per 
year21,22, and depends on the degree of structural alter-
ation of the epithelium, that is, the degree of dyspla-
sia19. In general, the risk of progression to esophageal 
adenocarcinoma is estimated at 0.25% per year, but for 
patients with non-dysplastic Barrett’s esophagus, it is 
even lower, while in those with low-grade dysplasia, it 
is estimated at approximately 0.54% per year, and in 
those with high-grade dysplasia, it is 4% to 8%23-25.

Faced with this problem, it is essential to use stan-
dardized reporting systems for endoscopic and histo-
logical characteristics15. Currently, the Prague 
classification reporting system is recommended, 
which includes the description of circumferential 
involvement and the maximum extent of columnar epi-
thelium26, and has been shown to have an excellent 
reliability coefficient for both parameters (0.95 for cir-
cumferential and 0.94 for maximum extent)27. 
Additionally, to perform biopsies, it is recommended 
to use the Seattle protocol, which indicates taking 
them in four quadrants in segments spanning from 1 
to 2 cm circumferentially28,29. Use of this protocol has 
been shown to increase dysplasia detection in Barrett’s 
esophagus up to 13-fold30 (Fig. 7). Finally, one of the 
aspects that can substantially contribute to the correct 
classification of the degree of dysplasia is minimizing 
interobserver variability in the pathological interpreta-
tion of biopsies31. Although there is currently no con-
sensus on the required experience of the pathologist, 
current guidelines recommend interpretation by two 
pathologists with experience in interpreting esopha-
geal pathology, especially in cases of high-grade 
dysplasia27.
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Figure 5. Graphic representation of the Los Angeles classification (taken and translated from Lundell et al.10 and 
Spechler et al.40).

Table 3. Proposed risk factors for the presence of 
Barrett's esophagus and esophageal adenocarcinoma

Factor Risk for 
Barrett's 

esophagus

Risk for 
esophageal 

adenocarcinoma

Age Yes Yes

White race Yes Yes

Male sex Yes Yes

Chronic heartburn Yes Yes

Age < 30 years at symptom 
onset

Yes ‑

Hiatal hernia Yes Yes

Erosive esophagitis Yes Yes

Obesity with intra‑abdominal 
distribution

Yes Yes

Metabolic syndrome Yes Yes

Tobacco use Yes Yes

Family history of Barrett's 
esophagus or esophageal 
adenocarcinoma

Yes Yes

Obstructive sleep apnea Yes ‑

Low birth weight for 
gestational age

Yes No

Preterm birth No Yes

Red meat or processed meat 
consumption

Yes Yes

Human papillomavirus 
infection

No Yes

Taken from Spechler and Souza19.

Refractory gastroesophageal reflux 
disease
Definition, risk factors, and clinical 
relevance

The persistence of GERD symptoms occurs in 30% 
to 40% of patients despite appropriate medical treat-
ment32,33. This frequent scenario does not necessarily 
imply the presence of refractory GERD, since there are 
numerous conditions that can explain the persistence 
of GERD symptoms despite optimal treatment (Table 1). 
Thus, it is essential to take a systematic approach to 
this group of patients, depending on the presence or 
absence of objective evidence of reflux (erosive esoph-
agitis, Barrett’s esophagus, and abnormal AET)2, rec-
ognizing two subgroups of patients: those without 
objective evidence of GERD and those with objective 
evidence of GERD. In the first group, an appropriate 
diagnostic approach should be considered, which 
implicitly recommends studying patients before 
attempting a new treatment regimen (Figs. 1 and 8). In 
this group of patients, a large proportion will have a 
non-GERD-related diagnosis to explain the symptoms, 
including functional esophageal disorders34,35. On the 
other hand, in the group with objective evidence of 
GERD and persistence of symptoms, before consider-
ing an evaluation, it is recommended to verify adher-
ence to and appropriate use of medical treatment, and 
subsequently consider performing diagnostic evalua-
tion under medical treatment2 (Fig.  9). It is important 
to clarify that, in view of what was previously dis-
cussed, the definition of true refractory GERD requires 
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Figure 6. Classification of patients based on diagnostic studies in gastroesophageal reflux disease (GERD). 
NCCP: non-cardiac chest pain; PPI: proton pump inhibitor; MNBI: mean nocturnal baseline impedance; 
P-CAB: potassium-competitive acid blocker; PSPW: post-swallow peristaltic wave; AET: acid exposure time (modified 
from Valdovinos-Díaz et al.2).

Figure 7. Prague classification reporting system and Seattle protocol in Barrett’s esophagus26,28-30. 
EGJ: esophagogastric junction.

objective evidence of GERD (erosive esophagitis, 
Barrett’s esophagus, or abnormal acid exposure) 
despite optimal medical treatment for at least 
8 weeks32,36.

According to this definition, the criteria for pH mea-
surement and impedance under treatment are consid-
ered different from those included in Lyon 2.011, with 

thresholds of 0.5% for AET and 40 reflux episodes 
used as criteria to predict response to escalated GERD 
treatment37.

Correct clinical classification (rather than pheno-
typic) is crucial due to its implications for appropriate 
patient management and its proper sequencing. 
Patients with true refractory GERD may benefit from 
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Figure 9. Diagnostic and therapeutic algorithm for patients with persistent reflux symptoms with previous objective 
evidence of gastroesophageal reflux disease (GERD)2. HH: hiatal hernia; RH: reflux hypersensitivity; PPI: proton pump 
inhibitor; MNBI: mean nocturnal baseline impedance; NM: neuromodulator; P-CAB: potassium-competitive acid 
blocker; CBT: cognitive-behavioral therapy; AET: acid exposure time.

Figure 8. Diagnostic and therapeutic algorithm for patients with persistent reflux symptoms without previous 
objective evidence of gastroesophageal reflux disease (GERD)2. UE: upper endoscopy; PPI: proton pump inhibitor; 
LA: Los Angeles; NM: neuromodulator; P-CAB: potassium-competitive acid blocker; CBT: cognitive-behavioral 
therapy; AET: acid exposure time.

more potent alternatives or high doses of drugs, 
and in selected cases, surgical intervention. In con-
trast, patients with functional disorders (esophageal 

hypersensitivity or functional heartburn, among others) 
benefit more from neuromodulators or psychological 
interventions2.
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Conclusion

In the study and treatment of GERD, the fundamental 
concept is appropriate diagnosis within the clinical 
spectrum of this condition. Patients can benefit from 
different therapeutic modalities applied objectively and 
tailored to each patient.
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