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The Role of
(Duodeno)gastroesophagopharyngeal Reflux in

Unexplained Excessive Throat Phlegm

J. POELMANS, MD, PhD,* L. FEENSTRA, MD, PhD,* and J. TACK, MD, PhD†

Gastroesophageal reflux (GER), through the occurrence of gastroesophagopharyngeal reflux
(GEPR), is an established cause of several otorhinolaryngological (ORL) manifestations. It has
been suggested that unexplained excessive throat phlegm might also be a manifestation of GER, but
formal evidence is lacking. The aim of the present study was to investigate the prevalence of GER as
well as duodenogastroesophageal reflux (DGER) in consecutive patients with chronic complaints of
excessive throat phlegm. Fifty-nine consecutive patients with chronic unexplained excessive throat
phlegm, transparent in 33 patients (TTP) and yellow in 26 patients (YTP), underwent gastrointesti-
nal endoscopy, 24-hr dual esophageal pH monitoring, and fiberoptic DGER monitoring. Proximal
esophageal DGER monitoring was performed in seven YTP patients and analysis of bile acids in
throat phlegm was performed on 16 samples. The effect of high-dose acid suppressive therapy was
evaluated at 2-week intervals. Endoscopy and pH monitoring established a diagnosis of pathological
GER in 75% of the patients. Pathological DGER was present in 56% of the patients and this was
associated with YTP. Proximal DGER exposure was high in all investigated subjects and chemical
analysis revealed a median bile acid concentration of 0.184 µM in nine YTP samples and no de-
tectable bile acids in seven TTP samples. After a median of 4 weeks of acid suppressive therapy,
most patients improved and 61% became asymptomatic. YTP patients were more likely to require
maintenance acid suppressive therapy than TTP patients. Unexplained excessive throat phlegm is
a sign suggestive of GER and GEPR, and unexplained yellow throat phlegm a sign suggestive of
duodenogastroesophagopharyngeal reflux (DGEPR).

KEY WORDS: gastroesophageal reflux disease; bile reflux; throat phlegm; pH monitoring; Bilitec monitoring; proton pump
inhibitor.

Gastroesophageal reflux disease (GERD), defined by
the presence of symptoms or lesions that can be at-
tributed to the reflux of gastric contents into the esoph-
agus, is one of the most common disorders affecting
the gastrointestinal tract. Heartburn and acid regurgi-
tation are the classical GERD symptoms and reflux
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esophagitis is the most important lesion (1). However,
reflux or its effects may extend beyond the esophagus,
thereby potentially causing or contributing to a vari-
ety of supraesophageal manifestations through gastroe-
sophagopharyngeal reflux (GEPR) or through reflexes,
elicited by gastroesophageal reflux (GER) (1, 2). Over
the last decade, GER and GEPR have been identified as
important factors in the pathogenesis of several common
chronic pediatric and adult supraesophageal inflamma-
tory disorders, including posterior laryngitis, pharyngi-
tis, otitis media, sinusitis, asthma, and bronchitis (3–
16). In addition, GER and GEPR have been implicated
in the pathophysiology of many commonly occurring

824 Digestive Diseases and Sciences, Vol. 50, No. 5 (May 2005)
0163-2116/05/0500-0824/0 C© 2005 Springer Science+Business Media, Inc.



THROAT PHLEGM AND (D)GER

supraesophageal symptoms including sore throat, dys-
phonia, nonproductive cough, globus pharyngeus, hali-
tosis, nasal congestion, and chronic ear complaints (1, 3,
5, 7, 15, 17–19). Using combined esophago-pharyngeal
pH monitoring, acid GEPR has been demonstrated in
patients with suspected reflux-related supraesophageal
manifestations (5–7, 20). Results of combined esophago-
oropharyngeal, esophagonasopharyngeal, and esophago-
tracheal pH monitoring have shown that acid GEPR may
extend into the oropharynx, the nasopharynx, and the tra-
chea (11, 20, 21). The recent finding of high concentra-
tions of pepsin/pepsinogen in middle ear effusion samples
from children with otitis media with effusion (OME) led
the authors to conclude that gastric juice refluxes from the
nasopharynx, through the eustachian tube, into the mid-
dle ear and may be the primary factor in the initiation of
OME (9).

Chronic throat clearing, excessive throat phlegm, and
feelings of postnasal drip are reported to be almost invari-
ably present in patients with suspected supraesophageal
reflux (3, 7, 22, 23). It has been suggested that, whether
transparent, white, yellow, or green, the coloration of ex-
cessive throat phlegm and postnasal drip represents the
gastric content in many cases (22, 23). However, formal
evidence for this is lacking to date.

Duodenogastroesophageal reflux (DGER) refers to the
reflux of duodenal contents. Esophageal exposure to both
acid and DGER is the most prevalent reflux pattern, and
both acid and DGER show a graded increase in severity
from controls to esophagitis patients, with the highest val-
ues observed in patients with Barrett’s esophagus (24).
Whether, similar to GER, DGER may also extend into the
proximal esophagus and whether, similar to gastric con-
tents, bile may actually reach the pharynx remain to be
established.

The aim of this study was to prospectively investi-
gate the role of GER and DGER in consecutive patients
with chronic excessive throat phlegm. We used upper
gastrointestinal (GI) endoscopy and pH monitoring to
study the prevalence of GERD and we used fiberoptic
bilirubin monitoring to study the prevalence of DGER.
Furthermore, as throat phlegm may have a spectrum of
colours of which the pathophysiological significance is
unknown, we investigated a putative role for suprae-
sophageal reflux of duodenal contents by studying the
correlation of the colour spectrum of throat phlegm with
the presence of acid GER and DGER, by investigating
the presence of DGER in the proximal esophagus and by
analysing throat phlegm composition. Finally, we assessed
the response of excessive throat phlegm to antireflux
therapy.

MATERIALS AND METHODS

Patient Selection. Consecutive adult patients with chronic
refractory unexplained complaints of excessive throat phlegm,
seen at the ORL outpatient clinic, were referred to the
Department of Gastroenterology. We refer to these patients as
throat phlegm patients. All patients had chronic complaints
of excessive throat phlegm for at least 3 months (median,
3 years; IQR, 6 months–7.5 years). Before referral, other
apparent causes of their symptoms (i.e., allergy, upper airway
infection, abscess, tumour, anatomical obstructive intranasal
abnormalities) had been ruled out. None of the patients had a
history of bronchopulmonary, neurological, cardiovascular, or
systemic disease, and all patients had normal plasma bilirubin
levels. Even though these patients had not been treated for
GERD, they are called “refractory” from an ORL point of view,
as previous “conventional” medical therapies (mucolytics,
antihistamines, antibiotics, and corticoids) and/or surgical
treatments, including nasal and sinus surgery, had only led to
incomplete or no improvement. None of the patients were on
acid-suppressive medication for at least 6 months.

Throat Phlegm Symptoms. The patients reported that trou-
blesome throat phlegm could be felt adherent to the pharyngeal
wall or to the laryngopharynx, oropharynx, and/or nasopharynx.
Feelings of phlegm adherence to the nasopharyngeal wall were
frequently interpreted as postnasal drip.

All patients reported the evacuation of transparent throat
phlegm several times daily, thereby obtaining some tempo-
rary relief. Some patients reported the evacuation of exclu-
sively transparant throat phlegm; these patients are referred to
as transparant throat phlegm (TTP) patients. In addition, some
patients also reported the evacuation of yellow stained throat
phlegm with a frequency varying from at least once a week to
several times daily. We refer to these patients as yellow throat
phlegm (YTP) patients.

ORL and GERD Examinations. All patients were seen by
one of the authors (J.P.) and underwent careful history taking,
completed with an extensive symptom questionnaire covering
the frequency and severity of classical and atypical reflux symp-
toms and suspected reflux-related supraesophageal symptoms,
as reported previously (25). They also underwent an extensive
standardized ORL examination including a magnifying 90◦ tele-
scopic laryngoscopy.

In order to establish a diagnosis of GERD, all patients subse-
quently underwent upper GI endoscopy, followed by esophageal
manometry and 24-hr ambulatory dual-channel esophageal pH
monitoring on one of the next 4 days. In order to quantify DGER,
all patients also underwent 24-hr ambulatory Bilitec monitor-
ing. During the recording time, only liquid meals (Nutridrink;
1.5 kcal/ml—13% proteins, 48% carbohydrates, 39% lipids, Nu-
tricia, Bornem, Belgium), not interfering with Bilitec monitoring
were used (31). Patients were asked preferably to drink water and
to avoid coffee, tea, and fruit juices during the recording. Subse-
quently, regardless of the outcome of investigations, all patients
received standard antireflux therapy consisting of proton pump
inhibitor (PPI) intake and lifestyle measures.

Endoscopy. During endoscopy, the presence of erosive
esophagitis was noted and its degree was scored (1 to 4) ac-
cording to the classification of Savary-Miller, which served as
a basis for reimbursement in Belgium (26). A hiatal hernia
was diagnosed if >2 cm of gastric mucosa appeared above the
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diaphragm during endoscopy. In addition, the presence of peptic
ulcers in the stomach or duodenum was noted.

Ambulatory pH and DGER Monitoring. Ambulatory
esophageal pH monitoring was performed using dual-channel
antimony pH electrodes located 5 and 20 cm above the up-
per level of the lower esophageal sphincter (LES) (Synectics
Medical, Stockholm, Sweden). A fiberoptic spectrophotometer
Bilitec 2000 (Synectics Medical) was used to quantify DGER
5 cm above the upper level of the LES. The system consists of a
miniaturized probe of 2.5-mm diameter that carries light signals
into the esophagus and back via a plastic fiber optic bundle. Be-
fore each study, the pH probe was calibrated in buffer solutions
of pH 7 and 1 and the Bilitec probe was calibrated in water.

An episode of acid reflux was defined as a decrease in
esophageal pH <4 during more than 10 sec (27). A diagno-
sis of GERD was based on the presence of esophagitis and/or
a distal esophageal pH <4 for a duration exceeding 4% of the
time (29, 31). Proximal acid exposure time was judged abnormal
when it exceeded 0.8% (29). An episode of DGER is defined
as an increase in esophageal bilirubin absorbance >0.14 dur-
ing more than 10 sec (31). Pathological DGER is present when
intra-esophageal bilirubin absorbance is above 0.14 for more
than 4.6% of the time (31).

In seven patients, in addition to a distal bile reflux monitoring
probe 5 cm above the LES, a second probe was placed in the
proximal esophagus 20 cm above the LES.

Esophageal Manometry. Esophageal manometry was per-
formed using an eight-lumen manometric assembly incorpo-
rating a sleeve sensor, as previously reported (25). With the
sleeve adequately positioned across the gastroesophageal junc-
tion, 10 wet swallows (5 ml water) were administered at 30-sec
intervals.

Bile Acid Dosage in Throat Phlegm. From throat phlegm
patients, one or more morning, fasted, samples of throat phlegm
were collected and were subsequently analyzed for the pres-
ence of bile acids using the 3-α-hydroxysteroid dehydrogenase
enzymatic assay (28).

Antireflux Therapy. Regardless of endoscopic, pH-metric,
and Bilitec monitoring findings, to which the prescribing physi-
cian was blinded, all patients received antireflux therapy con-
sisting of omeprazole, 20 mg b.i.d., or lansoprazole, 30 mg
once daily. In addition, they were instructed to apply antireflux
lifestyle measures. All patients were followed at 2-week intervals
until their complaints of excessive throat phlegm had resolved
or were markedly improved. The PPI therapy was gradually de-
creased if the patient was asymptomatic for at least 4 weeks on
a given dose. This allowed determination of the lowest effective
maintenance dose, if any. Subsequently, most patients entered
long-term follow up.

Statistical Analysis. All results are expressed as median and
interquartile ranges (IQR) and compared by. t-test or chi-square
testing wherever appropriate. P values were considered to be
significant at <0.05. Bonferoni’s correction for multiple testing
was applied.

RESULTS

Patient Characteristics. The study recruited 32 men
and 27 women (mean age, 46 years; range 14–78 years).
Eleven (19%) patients were smokers and 19 (32%) drank

alcohol daily. There were 33 (56%) TTP patients and
26 (44%) YTP patients. Demographic characteristics did
not differ between TTP and YTP patients. Smoking (31
vs. 9%; P = 0.03) and daily alcohol use (46 vs. 21%;
P = 0.04) were more prevalent in YTP patients. Eleven
patients (17%) had a history of sinus surgery, which
tended to be more prevalent in YTP patients (27 vs. 9%;
P = 0.07).

Symptom Pattern and Clinical Signs. Other poten-
tially reflux-related chronic symptoms such as frequent
throat clearing (80%), sore throat (68%), nasal conges-
tion (53%), feelings of postnasal drip (49%), dysphonia
(49%), cough (44%), halitosis (41%), and globus pharyn-
geus (36%) were also frequently found in throat phlegm
patients. In contrast, classical reflux symptoms of heart-
burn or regurgitation were experienced on a weekly basis
by only 20 (34%) patients and were never a predominant
symptom. Feelings of postnasal drip (73 vs. 30%; P =
0.001) and nasal congestion (69 vs. 39%; P = 0.02) were
more prevalent in YTP patients. Sore throat was less preva-
lent in YTP patients (46 vs. 85%; P = 0.002), but this
was no longer significant when all patients who smoked
or drank alcohol daily were excluded from the analysis.

On clinical ORL examination, yellow-stained or trans-
parent phlegm clumps, strains, or fragments adherent to
the larynx and/or the pharyngeal wall could be seen in
several throat phlegm patients. Reflux-related ORL signs
were edema and erythema of the posterior larynx (poste-
rior laryngitis) in 31 (53%) patients and erythema of the
pharynx in 27 (46%) patients. There were no significant
differences in the prevalence of posterior laryngitis and
pharyngeal erythema between YTP and TTP patients.

Classical GERD Investigation. Erosive esophagitis
according to the Savary-Miller classification was found
in 33 (56%) patients: 14 grade 1, 11 grade 2, 2 grade 3,
and 6 grade 4 (1 esophageal ulcer, 3 Barrett’s esophagus,
and 2 Barret’s esophagus with ulcer). A hiatal hernia was
present in 23 patients (39%). Peptic ulcers were found in
four patients (7%; two gastric and two duodenal), of which
two had Helicobacter pylori (Hp) on gastric biopsies and
one reported regular use of NSAID’s. In three patients,
peptic ulcers occurred in the presence of esophagitis or
Barrett’s esophagus.

Table 1 summarizes endoscopic findings in TTP
patients and YTP patients. The prevalence of esophagi-
tis did not differ significantly between the groups, but a
hiatal hernia was found more frequently in YTP patients.
The prevalence of “severe” lesions on upper GI endoscopy
(esophagitis grades 3–4, Barrett’s, peptic ulcer) was not
significantly different between the patient groups (6/26 vs.
4/33; NS).
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TABLE 1. RESULTS OF ESOPHAGEAL INVESTIGATIONS IN TRANSPARENT THROAT PHLEGM (TTP) PATIENTS AND

YELLOW THROAT PHLEGM (YTP) PATIENTS

TTP (n = 33) YTP (n = 26) P value

Presence of esophagitis, n (%) 17 (52%) 16 (62%) NS
Presence of hiatal hernia, n (%) 7 (21%) 16 (62%) 0.002
Distal acid exposure, % of time (IQR) 2.6% (0.7; 6.5) 5.4% (3.5; 11.6) NS
Proximal acid exposure, % of time (IQR) 0.1% (0.0; 0.3) 1.3% (0.3; 2.5) 0.02
Pathological distal acid exposure, n (%) 13 (39%) 19 (73%) 0.01
Pathological proximal acid exposure, n (%) 4 (12%) 13 (54%) <0.001
Prevalence of LES pressure, 10 mm Hg, n (%) 2 (8%) 5 (16%) NS
Prevalence of peristaltic amplitude 30 mm Hg, n (%) 9 (27%) 5 (19%) NS
Distal esophageal DGER exposure, % of time (IQR) 2.2% (0.3; 6.9) 18.6% (13.0; 25.8) <0.001
Pathological distal esophageal DGER exposure, n (%) 9 (27%) 23 (92%) <0.001

Distal acid exposure was pathological in 32 patients
(54%), while proximal acid exposure was pathological
in 17 patients (30%). In three patients, proximal pH
monitoring data were not available due to technical fail-
ure. Table 1 summarizes the data on acid exposure and
on esophageal manometry in TTP and YTP patients.
Proximal esophageal acid exposure and the prevalence
of distal and proximal pathological acid exposure were
significantly higher in YTP patients. According to the
prevalence of esophagitis or of pathological distal acid
exposure, a diagnosis of GERD was established in 44 pa-
tients (75%), and significantly more YTP patients (24/26;
92%) than TTP patients (20/33; 61%) were diagnosed with
GERD (P = 0.01). Abnormalities on esophageal manom-
etry were found in 11 TTP patients (33%) and 7 YTP
patients (27%).

DGER Investigation. Due to technical failure, DGER
results were not available for one patient. DGER expo-
sure was pathological in 32 patients (55%). YTP patients
had significantly higher distal esophageal DGER exposure
and a higher prevalence of pathological DGER exposure
(Figure 1 and Table 1).

All seven YTP patients who underwent double-probe
esophageal DGER monitoring had elevated DGER, not
only in the distal esophagus (median, 13%; IQR, 9.5–
19.6%) but also in the proximal esophagus (median, 7.4%;
IQR, 1.8–20.8%) (Figure 2).

In nine samples, obtained from eight patients, con-
sisting of predominantly yellow-stained throat phlegm or
containing clearly visible yellow-stained phlegm within
a rather watery solution, the presence of bile acids
was demonstrated (total bile acid concentration median,
0.184 µM; interquartile range, 0.025–0.231 µM). In seven
other samples, obtained from six patients, containing no
clearly visible yellow-stained phlegm, no bile acids were
detected (below threshold for detection).

Response to Antireflux Therapy. On antireflux ther-
apy with omeprazole, 20 mg b.i.d., or lansoprazole, 30 mg
once daily, the evacuation of TTP ceased in most (61%)

throat phlegm patients and was reduced, no longer being
troublesome, in the others. The evacuation of YTP ceased
in all YTP patients. Additional reflux-related symptoms, if
present, also responded to therapy. The sensation of post-
nasal drip disappeared in most (69%) and improved in
the other throat phlegm patients. Nasal congestion ceased
in a majority (77%) of throat phlegm patients and im-
proved (13%) or remained unchanged in the others (10%).
There were no significant differences in the response of
these symptoms to antireflux therapy between YTP and
TTP patients. The time needed to become asymptomatic
was on average 4 weeks (lQR, 2–16 weeks). The patients
with Hp-positive ulcers received standard eradication
therapy.

Fifty-one (86%) patients entered long term follow up
(median, 10 months; range, 3–36 months). At the end of
follow up, more YTP patients (21/23; 91%) than TTP-
patients (19/28; 68%) required PPI maintenance therapy
to remain asymptomatic (P = 0.04). In addition, of those
in need of a PPI maintenance dose, more YTP patients
(15/21; 71%) than TTP patients (7/19; 37%) (P = 0.03)
required a full PPI maintenance dose. In 11 patients (19%),
PPI therapy could be stopped while maintaining lifestyle
measures, without recurrence of excessive throat phlegm
or other reflux-related symptoms. The follow-up ORL ex-
amination revealed that the erythema of the posterior lar-
ynx and pharynx and, to a lesser degree, also the edema of
the posterior larynx were reduced or disappeared in most
patients; throat phlegm clumps, strains, or fragments were
no longer observed.

DISCUSSION

Excessive throat phlegm is a common symptom and
unexplained excessive throat phlegm is a frequently oc-
curring clinical condition. Although it has been suggested
that excessive throat phlegm and postnasal drip may rep-
resent supraesophageal reflux of gastric content in many
cases (22, 23), this has not been formally proven. In
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Fig 1. Representative tracing of combined pathological pH and Bilitec monitoring in a patient with
chronic unexplained excessive throat phlegm. The X axis depicts time. The Y axis in the upper panel
depicts intraesophageal pH, and the Y axis in the lower panel depicts bilirubin absorbance. Cutoffs
of normal ranges are indicated (pH <4 and absorbance >0.14). Increases in bilirubin absorbance
generally did not correspond to meal times.

the present study, we investigated the association of un-
explained excessive throat phlegm and GER, and using
endoscopy and pH monitoring, we could demonstrate
pathological GER in the vast majority of patients. In keep-
ing with the hypothesis that supraesophageal reflux is in-
volved in the pathogenesis of unexplained excessive throat
phlegm, the majority of patients became asymptomatic
during treatment with standard PPI therapy.

Studies in esophageal manifestations of reflux disease
have established that DGER, assessed by fiberoptic biliru-
bin monitoring, is an important cofactor related to the ex-
tent of the reflux, the presence of lesions, and the response

to PPI therapy in GERD (27, 29–31). In the present study,
approximately half of the patients also had pathological
DGER.

Given the high prevalence of GERD and the excellent
response to PPI therapy, we might hypothesize that GER
plays an important role in the origin of these chronic
complaints. Theoretically, the origin of excessive throat
phlegm may involve different etiological mechanisms, in-
cluding direct supraesophageal reflux of gastric contents,
altered biophysical properties of pharyngeal mucus, and
altered mucus clearance mechanisms. It is conceivable,
and in our opinion even likely, that mucus as well as other
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Fig 2. Representative tracing of dual Bilitec monitoring in a patient with unexplained excessive
yellow-stained throat phlegm. The X axis depicts time; the Y axis depicts bilirubin absorbance.
The upper panel shows Bilitec monitoring 20 cm proximal to the lower esophageal sphincter. The
lower panel shows pathological Bilitec monitoring 5 cm proximal to the lower esophageal sphincter.
Cutoffs of normal ranges are indicated (absorbance >0.14).

constituents of gastric origin, may reflux into the esoph-
agus and subsequently into the pharynx. Alternatively,
throat phlegm may originate from the mucous blanket that
under physiological conditions covers the surface of the
pharyngeal wall and mainly consists of salivary muco-
proteins, repleted with mucoproteins secreted by airway
mucosa that are continuously drained toward the phar-
ynx through the mucociliary clearance process. This mu-
cous blanket moves aborally from the pharynx toward
the esophagus and the stomach by regular swallowing
acts. Under pathological conditions, the pharyngeal mu-
cus might become more abundant and/or more viscous,
thereby changing this normally unperceived process to

one inducing a sensation of excessive and/or more diffi-
cult to clear throat phlegm. Similar to pH-related changes
in rheological properties of gastric, biliary, and respiratory
mucus (32–34), we can postulate a potential for refluxed
acid to increase the viscosity of pharyngeal mucus. When
a drop in pharyngeal pH due to acid reflux spreads from
the pharynx to the larynx and into the trachea, this only
may not increase the viscosity of local mucus but also
may slow or even impede airway mucociliary clearance,
resulting in stasis of secretions. Brief (60-sec) exposure
of the rabbit trachea to HCl and pepsin at different pH
levels has a direct inhibitory effect on mucociliary flow
(35). In addition, the enzymatic activity of pepsin may
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directly affect the underlying cilia (35). Similar effects
on viscosity of surface mucus and on mucociliary clear-
ance may occur in the middle ear (36) and potentially
also in the nasosinusal complex when acid reflux extends
into the nasopharynx to reach the eustachian tube and the
posterior nose (9). Impaired pharyngoesophageal clear-
ance mechanisms including pharyngeal hypocontractility
and esophageal motility disorders may play an additional
role in some patients with symptoms of excessive throat
phlegm. Finally, as animal experiments have shown that
gastric juice causes mucosal injury and induces inflam-
mation in the larynx and trachea (37, 38), changes in se-
cretion and/or in the physical properties of airway mucus
may occur secondarily to inflammation. Antireflux ther-
apy with PPI eliminates or reduces GER and GEPR and
may, by acting directly or indirectly on the pathophysio-
logical mechanisms described above, eliminate or reduce
excessive throat phlegm and, if present, also other associ-
ated reflux-related symptoms and signs.

All patients reported the evacuation of throat phlegm
several times daily, and this could be transparent or yellow
colored. When subdividing patients according to whether
or not they reported evacuation of yellow throat phlegm,
we found that YTP patients had a higher prevalence of
GERD and of hiatus hernia. Moreover, YTP patients had
more severe proximal acid exposure, more severe DGER
exposure, and a higher prevalence of pathological distal
acid exposure, proximal acid exposure, and DGER expo-
sure. As throat phlegm occurs within or extends into the
nasopharynx, this may be perceived as postnasal drip. Ini-
tially, prior to medical antireflux therapy, YTP patients had
a higher prevalence of associated feelings of postnasal drip
and nasal congestion. These findings may reflect a differ-
ent DGEPR distribution pattern in YTP patients compared
to TTP patients indicating reflux which is more severe, is
of a higher volume, and possibly extends more frequently
into the nasopharynx (29, 39). The observation that more
YTP patients were in need of PPI maintenance therapy to
remain asymptomatic is also compatible with more severe
reflux, which could be related to the nature and/or the vol-
ume of the refluxate. Most studies have shown that acid and
DGER episodes occur together and that exposures to both
components of the refluxate are well correlated (24, 27, 30,
31, 40). On the other hand, during combined Bilitec and
pH studies, individual patients may have more pronounced
exposure to one of both components (24, 27, 29, 31), and
bile reflux episodes last significantly longer than acid re-
flux episodes, suggesting different contributing reflux and
clearance mechanisms (41). Finally, mixing of bile with
acid may partly neutralize the acidity of the refluxate and
contribute to underestimation on pH monitoring with a
pH <4 cutoff. These considerations may help to explain

why the difference in DGER exposure between YTP and
TTP was more pronounced than the difference in distal
esophageal acid exposure. Although studies have shown
that DGER responds to PPI therapy, presumably indirectly
through a decrease in intragastric fluid volume, the effect
of acid suppression on DGER is less complete compared
to the effect on acid reflux (30, 31, 40). Smoking and daily
alcohol intake were more prevalent in YTP patients than in
TTP patients. It is well known that smoking cigarettes and
regular alcohol intake enhance GER. Whether these habits
also stimulate DGER is actually uinknown and requires
further investigation. Nevertheless, these lifestyle features
are unlikely to be the primary cause, as most patients did
not use alcohol or tobacco regularly.

The invariable association of YTP with DGER as well
as the almost-invariable association of YTP with patho-
logical DGER, together with the disappearance of YTP
in all patients following medical antireflux therapy, in-
dicates that YTP was the result of DGER and proba-
bly subsequent duodenogastroesophagopharyngeal reflux
(DGEPR). This is further supported by the observation that
all YTP patients who underwent double-probe esophageal
DGER monitoring had high DGER exposure both in the
distal and in the proximal esophagus. Distal DGER was
pathological in all, and although no established normal
values are available for proximal DGER exposure, the
median value of proximal DGER exposure was higher
than the upper limit of normal for distal DGER exposure,
making it very likely that these values reflect abnormal
proximal DGER exposure.

The finding of a proximal extent of DGER implicates
the potential of subsequent DGEPR, especially when pres-
sure in the upper esophageal sphincter (UES) is low, as
during sleep or UES relaxation (42). As Bilitec monitor-
ing in the pharynx is technically not feasible, we used an
enzymatic assay to investigate the presence of bile acids in
nine yellow-stained and in seven transparent throat phlegm
samples. The invariable presence of bile acids in YTP
samples at concentrations comparable to those found in
esophageal and gastric aspirates of GERD patients (43)
further supports the conclusion that YTP in these patients
resulted from DGEPR.

In summary, we have demonstrated a high prevalence
of GERD and a favorable response to antireflux therapy
in patients with chronic excessive throat phlegm. Further-
more, we have shown that DGER may extend into the
proximal esophagus and the pharynx. As this is associ-
ated with YTP, DGER and supraesophageal bile reflux
are contributing factors to reflux-related supraesophageal
symptoms and clinical signs in ORL patients. In light of
the findings of this study we might consider unexplained
excessive throat phlegm a sign suggestive of GER and
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GEPR and unexplained YTP a sign suggestive of proxi-
mal esophageal and supraesophageal DGER.
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