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BRIEF REPORT

World Trade Center Health Program best practices for the diagnosis and
treatment of gastroesophageal reflux disease

Ruth A. Lina, Geoffrey M. Calvertb , and Iris G. Udasina

aWorld Trade Center Health Program Clinical Center of Excellence, Environmental and Occupational Health Sciences Institute, Rutgers
University Biomedical Sciences, Piscataway, New Jersey, USA; bWorld Trade Center Health Program, National Institute for Occupational
Safety and Health (NIOSH), Centers for Disease Control and Prevention (CDC), Cincinnati, Ohio, USA

ABSTRACT
Gastroesophageal reflux disease (GERD) is one of the most common health conditions
reported among persons exposed to the dust, debris and chemicals after the September 11,
2001 attacks in the United States. In the 9/11-exposed population, GERD is often found to
be co-morbid with other conditions, such as asthma, post-traumatic stress disorder, and
obesity. High-quality clinical practice guidelines for GERD are available from the American
College of Gastroenterology. GERD diagnostic services and medically necessary treatment
are covered by the WTC Health Program for persons who meet eligibility criteria.
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Background

Gastroesophageal reflux disease (GERD) is one of the
most common health conditions reported among the
World Trade Center Health Program (WTCHP)
cohorts.1–4 It is the 2nd most common condition cer-
tified for treatment coverage by the WTCHP (among
enrolled members who meet eligibility criteria, certi-
fied conditions are those medical conditions for which
medically necessary treatment expenses are paid by
the WTCHP). Among those who developed new-onset
GERD after the 9/11 attacks, after approximately
15 years post-9/11, 73% continued to report GERD-
related symptoms.5 The main risk factors for GERD
in responders are early arrival to the WTC site and
exposure to the dust cloud and particulates. The
pathophysiology has not been definitively determined
but is thought to be due to inflammation of the
digestive mucosa arising from 9/11 irritant expo-
sures.2,3,6–8 Psychologic stress associated with the ter-
rorist attack is another potential cause.1 Many
investigators have reported on the prevalence or co-
morbidity of GERD with asthma or lower respiratory
disease1,2,8,9 and post-traumatic stress disorder
(PTSD).1,2,10 Overweight and obesity, both of which
are highly prevalent in WTCHP cohorts, are risk fac-
tors for GERD symptoms, erosive esophagitis, and

esophageal adenocarcinoma.11 As expected, GERD
prevalence was higher in overweight and obese
responders.12

GERD is characterized by symptoms of heartburn
(i.e., a substernal burning sensation starting in the
epigastrium and moving upwards toward the neck),
food regurgitation, chest pain, and dysphagia. Atypical
or extra esophageal reflux symptoms include chronic
dry cough, pharyngitis with or without dysphagia,
hoarseness, and bronchospasm.13 A single unifying
clinical definition of GERD is difficult, and instead
requires a blend of definitions. A consensus document
of The American College of Gastroenterology defines
GERD as reflux of gastric contents into the esophagus
resulting in symptoms and/or complication.13 GERD
is objectively defined by the characteristic mucosal
injury seen on reflux monitoring study (pH or imped-
ance-pH) and/or abnormal esophageal acid exposure
demonstrated on a reflux monitoring study.13

Importantly, the reflux disorders observed in WTC-
exposed persons are heterogeneous, and sometimes
cannot be objectively documented (e.g., when the dis-
order is consistent with hypersensitive esophagus syn-
drome or functional heartburn, or other disorders9)
Note that the presence of GERD appears to adversely
affect the quality of life. Among Japanese workers
who received a routine checkup at a clinic in Osaka,
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Japan, patients with GERD were found to have a
poorer quality of life compared to clinic patients who
did not have GERD, functional dyspepsia nor irritable
bowel syndrome.14

This article is one in a series of papers to promote
the practice of high quality, evidence-based medicine
when evaluating, diagnosing and treating persons who
were directly exposed to the September 11, 2001 ter-
rorist attacks and their aftermath.15 This paper focuses
on GERD diagnosis and treatment, and the potential
side effects of treatment. It summarizes the high-qual-
ity clinical practice guidelines provided by the
American College of Gastroenterology (ACG).

Diagnosis of GERD

The following is a summary of recommendations for
the diagnosis of GERD:13

1. For patients with classic GERD symptoms of
heartburn and no alarm symptoms, an 8-week
trial of empiric proton pump inhibitors (PPIs)
taken once daily before a meal.

2. It is recommended to discontinue the PPIs after
an 8-week trial.

3. Diagnostic endoscopy is indicated for patients
with classic GERD symptoms who do not respond
to PPIs or whose symptoms return when PPIs are
discontinued. To improve diagnostic yield, it is
recommended that diagnostic endoscopy be per-
formed after PPIs have been stopped for 2–4
weeks.

4. Objective testing by endoscopy or pH monitoring
is recommended in patients with chest pain with-
out heartburn in whom cardiac causes are
ruled out.

5. Barium swallow is not recommended as a diag-
nostic test for GERD.

6. Endoscopy is recommended as a first line test in
the evaluation of patients with dysphagia or other
alarm symptoms (e.g., gastrointestinal bleeding,
weight loss, dysphagia, vomiting, and/or anemia)
and for patients with multiple risk factors for
Barrett’s esophagus (e.g., presence of erosive
esophagitis, central obesity, family history of
Barrett’s esophagus, and history of smoking).

7. In patients for whom the diagnosis of GERD is
suspected but not clear, and endoscopy shows no
objective evidence of GERD, reflux monitoring off
therapy is recommended.

8. Reflux monitoring off therapy is not recom-
mended solely as a diagnostic test for GERD in

patients known to have endoscopic evidence of
Los Angeles (LA) grade C or D reflux (in LA
grade C distal esophageal erosion(s) occur over
mucosal folds but include less than 75% of the
esophageal circumference; in LA grade D ero-
sion(s) occur in more than 75% of the esophageal
circumference) or in patients with long segment
(4 or more cm) Barrett’s esophagus.

A summary of the quality and strength of recom-
mendations is provided in Reference 13

Treatment of GERD

Diet and lifestyle changes should be considered first
in the management of GERD. This includes weight
loss, elevating the head of the bed, tobacco, and alco-
hol cessation, avoidance of late-night meals and
snacks, staying upright after meals and avoidance of
known food triggers including foods with high fat
content, caffeine-containing beverages and medica-
tions, gas-containing beverages, chocolate, alcoholic
beverages, spicy foods, and acidic foods such as citrus
and tomatoes. Note that data supporting these recom-
mendations are limited. A summary of the scientific
basis of lifestyle modification is provided in the paper
by13

Pharmacologic treatment of GERD includes medi-
cations directed at neutralization or reduction of gas-
tric acid. Agents in this class include antacids which
are used for on-demand symptom relief, PPIs, and
Histamine 2 reducing agents (H2RA). Studies have
consistently demonstrated that PPIs are more effective
for heartburn and regurgitation symptom relief and
healing compared with H2RAs.13

PPIs suppress acid production by irreversibly
blocking the HþKþ-ATPase proton pump in gastric
parietal cells. As a result, PPIs raise the pH of the gas-
tric reflux into the esophagus. H2RAs compete for
histamine receptors in the gastric parietal cells and
block acid production. Decreased acidity limits the
damage of the gastric reflux in the esophagus.
Summaries of the mechanism of action and scientific
basis of these medications are available.16,17

For patients whose GERD symptoms resolve with
PPI therapy, and who do not have erosive esophagitis
or Barrett’s esophagus, an attempt should be made to
discontinue PPIs or to switch to on-demand therapy
in which PPIs are taken only when symptoms occur
and discontinued upon symptom relief. For patients
who require maintenance PPI therapy, the PPIs
should be administered in the lowest dose that
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effectively controls GERD symptoms and maintains
reflux esophagitis healing.13

The following is recommended for treatment of
refractory GERD (GERD symptoms or evidence of
GERD that remains despite treatment):13

1. Exclude other disorders that can cause dyspepsia,
and may be confused with reflux disorders, such
as gastritis, peptic ulcer disease, cholecystitis, etc.

2. Optimization of PPI therapy (e.g., verifying com-
pliance with daily PPI usage, changing the dosing
schedule of the medication, considering doubling
the dose of PPI therapy for a minimum of eight
weeks, adding a H2RA or some other type of ant-
acid, or switching to a different PPI).

3. Esophageal pH monitoring (with or without
impedance testing) performed off PPIs if the diag-
nosis of GERD has not been confirmed by endos-
copy or previous pH monitoring.

4. Esophageal impedance monitoring performed on
PPIs is recommended for patients with established
diagnosis of GERD whose symptoms have not
responded adequately to twice daily PPI therapy.

5. For patients who have regurgitation as the pri-
mary source of their PPI refractory symptoms
and who have GERD documented by objective
testing, consider antireflux surgery. Fundoplication
(typically done laparoscopically), considered the
“gold standard” antireflux procedure, is the pro-
cedure when the top of the stomach (fundus) is
folded and sewn around the lower esophageal
sphincter (LES) to increase pressure around the
LES and reduce the chance of stomach acid
entering the esophagus. Other antireflux proce-
dures include sphincter sewing (using additional
stitches to tighten the lower esophageal sphincter)
and magnetic sphincter augmentation (MSA).
Early limited data suggest MSA is as effective as
fundoplication for GERD symptom control.
Another endoscopic therapy is radiofrequency
application to the wall of the lower esophagus
around the lower esophageal sphincter. It is
thought to thicken the esophageal wall, decrease
relaxation of the lower esophageal sphincter and
improve gastric emptying but the exact mechan-
ism is not known. A summary of different surgi-
cal and endoscopic treatments of GERD is
available from 13 Importantly, in severely obese
individuals, fundoplication is less successful, and
bariatric surgery usually takes precedence in the
surgical considerations for the treatment of a
refractory case of GERD.

PPI adverse effects

While PPI are considered the most effective treatment
of GERD, several studies have cited an association
between PPI use and adverse health effects including
intestinal infections, osteoporotic fractures, chronic
kidney disease, cardiovascular events in patients on
clopidogrel (an antiplatelet medication), deficiencies of
certain minerals, and dementia. However, high-quality
epidemiologic studies have determined that PPIs are
not associated with a significantly increased risk for
any of these conditions, except for intestinal infections
(enteric pathogens are able to survive passage through
the stomach due to diminished gastric acid.) Nice
summaries of the adverse effects of PPI use are pro-
vided in (12, 17).

Switching to a different PPI can be considered for
patients who experience minor PPI side effects includ-
ing headaches, abdominal pain, nausea, vomiting,
abdominal pain, diarrhea and flatulence. For patients
with GERD taking clopidogrel and who also have LA
grade C or D esophagitis, the established benefits of
PPI outweigh the risks. For patients with renal failure
taking PPI, close monitoring or consultation with a
nephrologist is indicated.

Program coverage

GERD diagnostic services and treatment are covered
by the WTC Health Program. For diagnostic coverage,
the patient must be enrolled in the WTC Health
Program. Treatment coverage also requires that the
enrolled member’s GERD be certified. To receive cer-
tification, a WTC Health Program-affiliated Clinical
Center of Excellence (CCE) or the Nationwide
Provider Network (NPN) must submit a WTC-3 form
(https://wws.cdc.gov/wtc/pdfs/Appendix-WTC3.pdf).
Among other things, on the WTC-3 form, the CCE/
NPN physician must attest that 9/11 exposures were
substantially likely to have been a significant factor in
aggravating, contributing to, or causing the enrolled
WTC member’s GERD. To receive GERD certifica-
tion, the member must also satisfy 9/11 exposure19

and maximum time interval requirements.7

Conclusion

GERD is the 2nd most common condition certified for
treatment by the WTC Health Program. Multiple
therapies are available, such as PPI, H2RA, and other
types of antacids, as well as surgical and endoscopic
interventions. The increased prevalence of GERD with
asthma, other lower respiratory diseases, and PTSD as
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well as with being overweight or obese places import-
ance of effective therapy for co-morbid respiratory
and mental health conditions, as well as, for reaching
and maintaining ideal body weight.
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