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Summary

The Laryngopharyngeal Reflux (LPR) physiopathology
is still unknown. The Epidermal Growth Factor (EGF) is
a biologically active salivary protein that aids in the rapid
regeneration of the oropharyngeal and upper digestive tract
mucosas. Salivary deficiency of this protein in patients with
LPR has been demonstrated in previous studies. Aim: To
compare salivary EGF concentration in patients with LPR
before and after treatment. Materials and Methods: In this
prospective study twelve patients with GERD and moderate
LPR were studied. Whole saliva samples were collected
before and after treatment and salivary EGF concentration
was determined using a commercially available ELISA kit
(Quantikine ®). Results: There were eleven females and one
male among the patients, the mean age was 49 years. The
mean pre-treatment salivary EGF concentration was 2,867.6
pg/mL and the mean post treatment EGF concentration was
1,588.5 pg/mL. This difference was statistically significant
(p=0.015). Discussion and Conclusions: Although salivary
EGF concentrations are higher before LPR treatment, the
concentration is still much lower than the mean salivary
EGF concentration in normal individuals without LPR,
which suggests a primary disorder of this defense factor in
individuals with LPR.
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INTRODUCTION

Gastro-esophageal reflux disease (GERD) is the
most prevalent digestive disorder of modern times, in the
last decade it has been implicated in a number of laryn-
go-pharyngeal disorders'". This supraesophageal form
of the GERD was called Laryngo-Pharyngeal Reflux (LPR)
by Koufman et al. in 19947, not aiming at establishing its
origin, but rather with the intent of stressing symptoms
predominance and the alterations brought about to the
laryngopharyngeal segment. Symptoms associated to the
reflux are weekly reported by 3 to 6% of the individuals
in the general population'*!®1°. Notwithstanding, very little
is known about the physiopathology of these supraglottic
GERD presentations.

It is interesting to notice how a large number of
patients with laryngopharyngeal reflux (LPR), even those
with more marked laryngeal findings, do not have eso-
phagitis or other signs of GERD in their digestive tract’>"".
Certainly, the gastric and esophageal mucosal protection
mechanisms have a decisive role in the capacity these
organs have of withstanding mechanical and chemical
aggression to which they are daily exposed, and many
of these mechanisms are saliva-mediated™**?. Saliva has
many organic and inorganic substances that contribute to
this protection against physical and chemical attacks, and
used for the maintenance of the mucosal lining, not only
of the oral mucosa, but also that of the digestive tract20-26.
Contradictory clinical findings and recent research reports
suggest deficiencies in the defense capacity of this segment
in GERD** patients and, more specifically, in LPR'> 2",

One of the factors most responsible for homeostasis
of the oral mucosa and the digestive tract is the saliva and
its organic content. The Epidermal Growth Factor - EGF, is
the salivary protein with the most action on epithelial re-
generation after physical and chemical aggression, because
of its important capacity in replicating DNA and aiding in
the neoangiogenesis of epithelial cells®. In a recent study,
we proved that there is a significant EGF concentration
reduction in saliva in individuals with LPR when com-
pared to normal individuals?. Our goal with the present
investigation is to check and see if there are salivary EGF
concentration alterations in the same individual with GERD
and LPR before and after clinical treatment, in order to try
and establish if the deficiency of this protection factor is
primary (congenital) or secondary (acquired).

MATERIALS AND METHODS

Our series is made up of 12 individuals, eleven
females and one male, with average age of 49 years (ran-
ging between 33 and 72 years), with clinical diagnosis
of GERD confirmed by 24 hour two-channel esophageal
pH-measurement, screened in an Otorhinolaryngology
ward of a tertiary University Hospital. This research project

was approved by the Ethics Committee of our Institution
(Protocol # CEP 179/04). We only included in our study
those patients who had endoscopic diagnosis of GERD,
corroborated by 24hour two-channel pH-measures, who
agreed to participate in the study after having been explai-
ned is goals, procedures used and risks involved. Exclusion
criteria encompassed smoking, alcohol intake and expo-
sure to volatile chemical abrasive substances - because all
these factors cause inflammation in the respiratory mucosa
and may mimic the alterations seen in GERD. Moreover,
we also excluded those patients who had used gastric
secretion blocking agents, pro-kinetics, anti-acids or hor-
monal and non-hormonal anti-inflammatory agents in the
14 days prior to their inclusion in the protocol, because
these drugs impact the digestive tract mucosa and the gas-
tric secretion. We also excluded patients with larynx and
pharynx pre-neoplastic or neoplastic lesions (either pre-
sent or previously treated). Individuals with intolerance to
proton-pump inhibitors did not participate in the study. All
participants answered a detailed questionnaire about their
general health and GERD-related symptoms, their digestive
and otorhinolaryngological manifestations'®. They also
underwent videolaryngoscopy exam with a 3.5mm Pentax
flexible scope, which were recorded in a DVD by using
the score established by Belafasky et al. in 2001 (Reflux
Finding Score - RFS) (Figure 1)*. Nasal-fibro-laryngoscopy
was carried out right at the start of the protocol (pre-tre-
atment exam) and after the end of treatment and disease
control (post-treatment exam). As disease control we deem
to be the resolution of the laryngopharyngeal symptoms
and RFS improvement. The standardized treatment for all
the patients was the use of a proton inhibiting drug in a
full dose, before breakfast and before dinner during 16
weeks. After this period, the patients were reassessed from
the standpoint of clinical signs and symptoms of LPR, and
a new saliva collection was carried out 7 days after the
medication was interrupted.

The participants of this study had two samples of
their saliva collected during 15 minutes after a 12 hour
fasting period, one pretreatment and another post-tre-
atment (harvested seven days after the drug treatment
interruption). The patients were instructed not to use too-
thpaste on the sample-harvesting day, and all the samples
were harvested in the same morning period in order to
comply with circadian salivary production fluctuations28.
The samples were immediately packed in ice, in order
to avoid protein denaturation. To study the EGF salivary
content, the total saliva supernatant material was used after
being centrifuged for 10 minutes at room temperature at
a speed of 5000-7000 revolutions per minute (RPM). This
material was then transferred to another Falcon tube with
a threaded cap and was stored at -70 degrees Celsius
until its analysis. The samples received alpha-numerical
identification. In order to determine the salivary EGF
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Figure 1. Laryngopharyngeal reflux-caused-inflammatory process
intensity scale, based on videolaryngoscopy signs (varies from zero
to 28).

1) Subglottic edema (pseudo-groove) 2 = present
2) Ventricle obliteration 2 = partial
(by ventricular and vocal folds edema) 4 = complete
3) Vocal folds edema 1 = mild
2 = moderate

3 = intense

4 = polypoid
4) Diffuse larynx edema 1 = mild
2 = moderate

3 = intense

4 = obstructive

5) Thickening (irregularity) on the posterior commisure 1 = mild
2 = moderate

3 = intense

4 = obstructive

6) Erythema/Hiperemia 2 = arytenoids only

4 = Diffuse

7) Granuloma 2 = present

8) Thick endolaryngeal mucous 2 = present

Modified from Belafsky et al., 2001.

concentration we used a commercially available ELISA kit
for EGF dosing (Quantikine R) supplied by R&D Systems
Inc., EUA. The EGF concentration was determined based
on saliva protein concentration. We compared EGF sali-
vary concentrations before and after treatment, as well as
correlations with symptoms improvement and laryngeal
inflammatory findings.

Results were statistically analyzed and plotted by
means of the Wilcoxon test, with a 95% significance le-
vel.

RESULTS

All subjects in the study had moderate LPR with
daily laryngopharyngeal symptoms and an average RFS
score of 21.4 points. After treatment, patients remained
symptom less in both the laryngopharyngeal and digestive
tracts, and the average RFS dropped 13 points (Table 1).
Pre-treatment average EGF salivary concentration was of
2,867.6pg/mL and the post treatment and disease control
concentration was of 1,588.5pg/mL, and such difference
was statistically significant (p=0.015) (Table 1). When we
compare the average EGF salivary concentration of this
sample with the EGF salivary concentration of a previou-
sly established population of normal adults'>, we notice
that normal individuals presented in average more sali-
vary EGF than individuals with LPR (7,085pg/mL versus

Table 1. Demographic and salivary EGF (Epidermal Growth Factor) concentration data of individuals in the study before and after treatment

with IBP for 16 weeks.

Patient gender age (years) Initial RFS Final RFS PreEGF(pg/mL))  PostEGF (pg/mL)

1 F 36 22 13 1463,35 1071,25
2 M 54 21 14 1874,7 56
3 F 64 22 12 4717,05 2231,15
4 F 72 20 16 3006,65 2661,3
5 F 60 23 12 5337,3 365,75
6 F 33 22 14 1758,5 3316,15
7 F 46 22 12 2147,35 209,75
8 F 45 20 14 3986,3 2072,95
9 F 38 16 9 2243,65 303,7
10 F 45 24 16 2633,4 2370,35
11 F 52 24 12 1729,35 1119,2
12 F 47 21 12 3516,15 3288,2

average 49,33 21.4 13 2867,5 1588,5

I
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2,867.6pg/mL and 1,588.5pg/mL pre and post treatment,
respectively). This difference between individuals without
the disease and those with LPR was statistically significant
(p=0.02) (Figure 2). There was no difference in data when
the only male individual of the sample was excluded from
the statistical analysis. Thus, we kept this patient’s data in
the studied group.

Comparison of the salivary concentration of
EGF in subjects with LPR (before and after
& treatment and disease control) and a d
2 isease-free control group.
®=
£E
o>
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O 4=
2 ° 135 79 11 1315 1719
A Number of patients

Figure 2. EGF salivary concentration mean values in the two study
periods (pre and post treatment) with EGF salivary concentration
average in a control population (without reflux).

DISCUSSION AND CONCLUSIONS

The supraesophageal forms of GERD represent
a somewhat new concept for the scientific community.
When of the first descriptions of laryngopharyngitis cases
associated to reflux episodes, there was much debate and
lack of understanding about diagnostic and treatment mo-
dalities, since most assumptions valid for the classic GERD
did not seem to apply to its laryngeal manifestation. In
this last decade, we have learned to trust the findings from
otorhinolaryngologists, by means of videolaryngoscopy,
not ruling out the diagnosis of such disease when the
patient presented normal or slightly altered esophageal
endoscopic exam. PH metrics have also improved, and we
now have two measuring channels in order to better assess
those cases of physiologic reflux to the digestive tract, but
pathologic to the pharynx and larynx>®!'. National® and
Internacional®** consensuses were carried out in order to
enhance interdisciplinary communication and better ap-
proach the cases of GERD and LPR. Notwithstanding, we
are still unable to fully understand the physiopathology of
such disease in our modern Western society. There is no
correlation between the intensity of endoscopic findings,
both in the digestive tract and in the laryngopharyngeal

out before the present one, have established salivary and
digestive tract deficiencies of protection factors, such
as EGF, in individuals with dyspeptic disease or reflux
esophagitis®**#>%, More recently we have established
a significant reduction in EGF salivary concentration in
individuals with GERD chronic laryngitis when compared
to a group of normal individuals!>'¢%".

In the present study we found an EGF salivary con-
centration significantly higher in individuals during disease
activity that dropped after the disease was controlled. This
higher EGF salivary concentration during disease activity
probably shows an attempt our body make in order to de-
fend itself from the chemical aggression to which it is being
subjected. However, this significant difference in salivary
concentration of such epithelium regenerator polypeptide
between normal individuals and those with LPR suggest
the possibility of primary deficiency in salivary production
of this important defense factor, further reinforcing the
greater susceptibility of some individuals in developing
inflammatory alterations on the laryngopharyngeal mucosa
after exposure to the chemical aggression caused by the
gastroduodenal content reflux.

Both GERD and LPR are known to prevail in
females>*#1>1¢ and this explains why we have only one
man in this series. Notwithstanding, the data of this single
patient was kept because it was homogenous with those
from the other female participants. The present study re-
ports on the preliminary results of a larger study aiming at
better understanding the physiopathological factors related
to this atypical form (but not so atypical for otorhinolaryn-
gologists) of Gastro-Esophageal Reflux Disease. If, in fact,
this primary deficiency in organic defense mechanisms
of the laryngopharyngeal segment is proven, we may fo-
resee much less aggressive and anti-physiologic ways to
diagnose and treat Laryngopharyngeal Reflux. Despite our
small sample, findings were highly significant, suggesting
a strong correlation between EGF salivary concentration
deficiency and LPR.

REFERENCES

1. Cherry J & Margulies SI. Contact ulcer of the larynx. Laryngoscope
1968;78:1937-40.

2. Katz PO. Ambulatory esophageal and hypopharyngeal pH monitoring
in patients with hoarseness. Am J Gastroenterol 1990;85(1):38-40.

3. Koufman JA. The otolaryngologic manifestations of gastroesophageal
reflux disease (GERD):a clinical investigation of 225 patients using
ambulatory 24-hour pH monitoring and an experimental investigation
of the role of acid and pepsin in the development of laryngeal injury.
Laryngoscope 1991;101(Suppl):1-78.

segment, and episodes intensity and frequency when mea- 4. Deveney CW, Benner K & Cohen J. Gastroesophageal reflux and
sured by long duration pH-metrics***. Individuals with the laryngeal disease. Arch Surg 1993;128:1021-6.

same intensity of reflux episodes may have totally distinct 5. Paterson WG, Murat BW. Combined Ambulatory Esophageal Ma-
mucosal inflammatory alterations. This strenethens the nometry and Dual-Probe pH-Metry in Evaluation of Patients with

o5 hatory aiterations. Streng Chronic Unexplained Cough. Dig Dis Sci 1994;39(5):1117-25.

possibility of existing predisposing genetic biomolecular 6. Fraser AG. Review article: gastro-oesophageal reflux and laryngeal
co-factors for this disease, as we have already determi- symptoms. Aliment Pharmacol Ther 1994;8:265-72.

ned for so many other chronic diseases. Studies carried 7. Koufman JA, Cummins, MM. The prevalence and spectrum of reflux

—

BRAZILIAN JOURNAL OF OTORHINOLARYNGOLOGY 73 (2) MARrcH/ApriL 2007
http://www.rborl.org.br / e-mail: revista@aborlccf.org.br

159



10.

11.

13.

14.

16.

17.

18.

19.

in laryngology:a prospective study of 132 consecutive patients with
laryngeal and voice disorders. August 23, 1994. Available Internet
<Jkoufman@bgsm.edu and gpostma@bgsm.edu. Center for Voice
Disorders homepage> [Jan. 20, 2001]

. Waring JP, Lacayo L, Hunter J, Katz E, Suwak B. Chronic cough and

hoarseness in patients with severe gastroesophageal reflux disease.
Diagnosis and response to therapy. Dig Dis Sci 1995;40(5):1093-7.

. Costa HO, Eckley CA, Fernandes AMF, Destailleur D, Villela PH.

Refluxo gastroesofigico: comparac¢io entre os achados laringeos e
digestivos. Rev Port ORL 1997;35(1):21-6.

Shaw GY, Searl JP. Laryngeal Manifestations of Gastroesophage-
al Reflux before and after Treatment with Omeprazole. S Med ]
1997;90(11):1115-22.

Eckley CA, Marinho V, Ruiz WS, Costa HO. O uso da pH-metria eso-
fagica de dois canais no diagnostico da laringite crénica por refluxo
gastroesofagico. Rev Bras ORL 1999;66(2):110-14.

. Johanson JF. Epidemiology of esophageal and supraesophageal

injuries. Am J Med 2000;108(4A):99S-103S.

Cianci R et al. Is the alkaline reflux a risk factor for laryngeal lesions?
Am J Gastroenterol 2000;95(9):2398 (CARTA).

Hanson DG, Jiang JJ. Diagnosis and management of chronic laryngitis
associated with reflux. Am J Med 2000;108(4A):112S-198S.

. Eckley CA. Estudo da concentracao salivar do fator de crescimento

epidérmico em individuos com laringite cronica por refluxo laringo-
faringeo. Sao Paulo, 2002. (Tese - Doutorado - Faculdade de Ciéncias
Médicas da Santa Casa de Sao Paulo).

Eckley CA, Costa HO. Estudo da concentracio salivar do fator de
crescimento epidérmico em individuos com laringite cronica por
refluxo laringofaringeo. Rev Bras ORL 2003;69(5):590-7.

Gavazzoni FB, De Ataide AL, Herrero Junior F, Macedo Filho ED.
Esofagite por refluxo e laringite por refluxo: estigios clinicos dife-
rentes da mesma doenga? Rev Bras ORL 2002;68(1):86-90.
Garcia-Compéan D, Gonzalez GG, Mar DA, Trevino RM, Bosques
F, Maldonado H. Prevalence of gastroesophageal reflux disease in
patients with extraesophageal symptoms referred from otolaryngo-
logy, allergy, and cardiology practices:a prospective study. Dig Dis
2000;18:178-82.

Kulig M et al. Quality of life in patients with gastroesophageal reflux
disease. Abstracts of the Digestive Disease Week 2002;51278:A-253.

20.

21.

22.

23.

24.

25.

20.

27.

28.

29.

30.

3L

32.

33.

Helm JF et al. Acid neutralizing capacity of human saliva. Gastroen-
terol 1982;83:69-74.

Helm JF, Dodds WJ, Hogan WJ. Salivary response to esophageal acid
in normal subjects and patients with reflux esophagitis. Gastroenterol
1987;93:1393- 7.

Li L et al. Effect of esophageal intraluminal mechanical and che-
mical stressors on salivary epidermal growth factor in humans. Am
J Gastroenterol 1993;88(10):1749-55.

Tobey NA. How Does the Esophageal Epithelium Maintain its
Integrity? Digestion 1995;56(Suppl. 1):45-50.

Sarosiek J, Mccallum RW. Do salivary Organic Components Play
a Protective Role in Health and Disease of the Esophageal Mucosa?
Digestion 1995b;56(Suppl. 1):32-7.

Marcinkiewicz M, Grabowska SZ, Czyzewska E. Role of Epidermal
Growth Factor (EGF) in Oesophageal Mucosal Integrity. Curr Med
Res Opin 1998;14(3):145-53.

Marcinkiewicz M et al. The Potential Role of the Esophageal Pre-
Epithelial Barrier Components in the Maintenance of Integrity of the
Esophageal Mucosa in Patients with Endoscopically Negative Gastro-
esophageal Reflux Disease. Am J Gastroenterol 2000;95(7):1652-60.
Eckley CA, Michelsohn N, Tadakoro CE, Rizzo LV, Costa HO. Salivary
EGF concentration in adults with reflux laryngitis. Otolaryngol Head
& Neck Surg 2004;131(4):401-6.

Dawes C. Circadian rythms in human salivary flow rate and com-
position. J Physiol 1972;220:529-45.

Sonnenberg A et al. Salivary Secretion in Reflux Esophagitis. Gas-
troenterol 1982;83:889-95.

Belfasky PC, Postma GN, Koufman JA. The validity and reliability of
the Reflux Finding Score (RFS). Laryngoscope 2001;111(8):1313-7.
Moraes-Filho JPP et al. Brazilian consensus on gastroesophageal reflux
disease: proposals for assessment, classification, and management.
Am ] Gastroenterol 2002;97(2):241-8.

Koufman JA, Aviv JE, Casiano RR, Shaw GY. Laryngopharyngeal
Reflux: Position statement of the Committee on Speech, Voice, and
Swallowing Disorders of the American Academy of Otolaryngology,
Head and Neck Surgery. Otolaryngol Head Neck Surg 2002;127(1):32-
5.

Jaspersen D et al. Prevalence of extra-esophageal manifestations of
gastroesophageal reflux disease: an analysis based on the ProGERD
Study. Aliment Pharmacol Ther 2003;17:1515-20.

BRAZILIAN JOURNAL OF OTORHINOLARYNGOLOGY 73 (2) MARrcH/ApriL 2007
http://www.rborl.org.br / e-mail: revista@aborlccf.org.br

160



	Salivary egf concentration in adults with reflux chronic laryngitis before and after treatment: preliminary results
	INTRODUCTION
	MATERIALS AND METHODS
	RESULTS
	DISCUSSION AND CONCLUSIONS
	REFERENCES


