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Abstract

Background: Among emerging therapies, olfactory training (OT) has been proposed as a potential treatment for persistent
olfactory loss. This treatment has been suggested to improve olfactory function via sensorineural modulation from repeated
odor exposure. However, due to the long treatment period that is required, many patients discontinue the treatment or do
not follow the treatment regimen appropriately, potentially biasing estimates of treatment success. Moreover, spontaneous
improvement is known to occur without any interventions.

Objectives: We evaluated both the adherence rates and the efficacy of OT in patients with persistent postinfectious,
posttraumatic, or idiopathic olfactory loss.

Methods: Prospective observational study. Twenty-five patients with persistent olfactory loss underwent OT. Protocol
adherence and olfactory function (scores on the University of Pennsylvania Smell Identification Test or UPSIT) were assessed
3 and 6 months after the initiation of treatment. A minimum improvement of 5 UPSIT points was considered clinically
significant and adherence throughout the study.

Results: The adherence rate of the patients after 3 months was 88% and after 6 months was 56%. The corresponding
percentages of clinical improvement were 23.5% and 25%. There was no relation of age, sex, time of olfactory loss, race, the
degree of olfactory loss, etiology, education, and type of training to the adherence rate or treatment efficacy.
Conclusions: In this patient population, adherence to training remained high in the first 3 months of OT but declined
moderately thereafter. The observed prevalence and degree of improvement were similar to that reported a number of
studies, including some studies whose patients did not receive OT.
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Introduction

Olfactory dysfunction afflicts about 20% of the popula-
tion." People deprived of normal olfaction have difficul-

ty in performing daily activities such as cooking and
evaluating their hygiene. They also become more suscep-
tible to depression, accidents due to domestic gas leaks,
and food poisoning.>* Upper respiratory tract infec-
tions, cranial traumas, and inflammatory and obstruc-
tive nasal diseases constitute 60% of the etiologies in
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patients with this disorder.” Other common causes are
presbyosmia—olfactory loss due to aging® *—and neu-
rodegenerative diseases such as Parkinson’s and
Alzheimer’s.”!”

To date, there are no well-established and agreed-
upon effective treatments for olfactory disorders,
except some surgical operations for tumors and cortico-
steroid treatments for allergies and nasal inflammatory
diseases. It is well known that the olfactory epithelium,
along with some other elements of the olfactory path-
ways, has some capacity for regeneration.''"'> Relying,
in large part, on this fact is the recent proposal that
olfactory function can be improved in patients with per-
sistent olfactory loss by having them sniff a series of
odorants on a daily basis over the course of a number
of months, a process called olfactory training (OT)."?

The first clinical study to employ OT reported that
olfactory function significantly improved in 28% of
patients with posttraumatic, postinfectious, or idiopathic
olfactory deficits after 12 weeks of therapy. Subsequent
clinical studies, using the same treatment for 16 to 18
weeks, have reported, on average, improvement in
37.8% of patients with postinfectious loss and in 33.2%
of patients with posttraumatic loss.'*!'> In Parkinson’s
patients, 20% were reported to significantly improve fol-
lowing OT.P It is noteworthy that, in a number of stud-
ies, training was effective regardless of the duration of the
loss, gender, age, and severity of the dysfunction.'* !¢
Additional data on the OT efficacy and adherence in
patients with postinfectious, posttraumatic, and idio-
pathic olfactory loss are shown in Table 1.

Regardless of such findings, however, it should be
noted that the degree of improvement in such studies
is often no more than that reported in longitudinal stud-
ies of nontreated patients with similar dysfunctions.
Hendriks reported spontaneous recovery in 36% of
patients over a period of about a year.”’” Duncan and
Seiden noted that 67% of 21 patients with postinfectious
olfactory dysfunction, followed for an average of 37
months, significantly improved their scores on the
40-odorant  University of Pennsylvania  Smell
Identification Test (UPSIT).”® London et al. found, in
a study of 542 patients, statistically significant improve-
ment in UPSIT scores for 57% of the anosmic and 42%
of the hyposmic patients over an average 3.5-year
period.” Unlike a number of other studies, the
amount of change was related to age, severity of initial
olfactory loss, and the duration of dysfunction at the
time of the first test, but not to sex, ctiology, smoking
behavior, and the time between the 2 test sessions.
Importantly, only 11% of the anosmic and 23% of the
microsmic patients regained normal age-related function
as per UPSIT norms.*®

As presently conceived, OT is a long-term therapy,
and its results take weeks or months to be perceived

by patients. Aside from the fact that nonodor control
groups are lacking in the studies on this topic, only a few
studies have shown the rate of, or reasons for, discon-
tinuance in patients who begin this therapy.'*'>?* Such
information could be of clinical value in helping patients
to maintain compliance over the prolonged periods dic-
tated by the therapy.

This study evaluated the efficacy and the adherence to
OT in a population of patients experiencing persistent
postinfectious, posttraumatic, or idiopathic olfactory
loss. A preliminary assessment was made in our relative-
ly small sample as to whether treatment efficacy and
adherence was influenced by factors such as age, sex,
race, time of olfactory loss, the degree of olfactory
loss, etiology, schooling, odorant exposure types, and
the presence of parosmia (odor distortion) or phantos-
mia (olfactory sensation in the absence of a stimulus).

Material and Methods

Patients

Twenty-five patients, ranging in age from 22 to 82 years,
were recruited from 2 smell and taste centers from
January 2015 to December 2018. The olfactory deficits
in 13 were due to upper airway infections and in 6 were
due to head trauma. Six patients were classified as idio-
pathic, that is, having an etiology that could not be
established from a detailed history or magnetic reso-
nance imaging. The other clinical and sociodemographic
characteristics of the patients and their initial UPSIT
scores are shown in Table 2. The median duration of
smell loss for posttraumatic smell loss patients was 2.5
years (interquartile range [IQR]: 2-1), for postinfectious
was 1 year (IQR: 2-0.2), and for idiopathic was 1.8 years
(IQR: 2-0.4). All the patients underwent nasal endosco-
py, and none of them exhibited obstructive septal devia-
tions, polyps, or yellowish secretions which would
indicate chronic rhinosinusitis or would prevent odor-
ants from reaching the olfactory epithelium. None of
the participants were smokers. The study was approved
by the local ethics committee and all patients signed the
informed consent.

Olfactory Training

OT consisted of the patients smelling different odors for
10 seconds each, twice a day for 6 months. Twelve
patients—3 idiopathic, 8 postinfectious, and 1 posttrau-
matic, median duration of smell loss: 0.7 years (IQR:
2.5-0.2)—received a box containing 4 bottles containing
I mL of the following essences: phenyl ethyl alcohol,
eugenol, citronellal, and eucalyptol (classical training).
Patients received new bottles in the third month. The
second group with 13 patients—3 idiopathic, 5
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Table I. Specifics of Prior Studies Related to Efficacy and Adherence to Olfactory Training Regimens in Patients With Olfactory Dysfunction Due to Various Etiologies.
Percentage of
Percentage of Patients Patients Who
With Significant Stopped OT
Mean Cause of Measure of Improvement (Period (Reasons for
Study Study Design (SD) Age Olfactory Loss Type of Training Test Effectiveness of Training) Stopping)
Hummel et al."? Prospective study; 40  57.8 (12.0) Postinfectious, Patients exposed SS Improvement of 28% in the training Not described
patients received posttraumatic twice daily to PEA, TDI score >6 group and 6% in
OTand 16 were or idiopathic eugenol, eucalyp- the controls (12
controls tol, citronellal weeks)
Fleiner et al.'” Retrospective; 28 59.2 (13.3) Sinonasal, postin- OT for 10 seconds SS Improvement of 10.7% in the training- 17.8% lost follow-
patients received fectious, post- twice daily with 4 TDI score >6 only group; ster- up, reasons
OT and |8 received traumatic, and different odors oid + training, 33% were not
OT + topical idiopathic among rose, improved (35 described
corticosteroids orange, citrus, weeks)
peppermint, rasp-
berry, chocolate,
vanilla, cinnamon,
and leather
Haehner et al.'® Prospective, con- Range: 43-76 Parkinson’s Similar to Hummel SS Improvement of 20% in the training Not described
trolled, nonblinded; disease etal? TDI score >5.5 group and 9% in
35 PD patients and the controls (12
35 controls weeks)
Konstantinidis Prospective study; 72 48.9 (9.2) Postinfectious (49  Similar to Hummel SS Improvement of 67.8% of postinfec- 4% stopped train-
etal' patients were allo- OT, 32 C) and etal? TDI score >6 tious and 33.2% of ing (no per-
cated to do the OT posttraumatic posttraumatic ceived benefit,
and 47 were (23 OT, I5 C) patients (16 weeks) nose irritation
controls or headache
after OT)
Damm et al.' Randomized, investi- 54.6 (9.6) Postinfectious Patients exposed SS Improvement of High training group Not described
gator-blinded, olfactory dys- twice daily to PEA, TDI score >6 26% and low-train-

cross-over study;
70 trained with
high concentra-
tions of 4 odors for
18 weeks; 74 with
low concentrations
of odors. Cross-

over at |18 weeks

function of <24

months

eugenol, eucalyp-
tol, citronellal at

low (0.0001%) or
high (neat)

concentrations

ing group 15% (18
weeks). Low-high
training group
30.8% and the
high—low training
group 45.8% (36

weeks)

(continued)



Table I. Continued

Study

Study Design

Mean Cause of

(SD) Age Olfactory Loss

Type of Training

Measure of

Test Effectiveness

Percentage of Patients
With Significant
Improvement (Period

of Training)

Percentage of
Patients Who
Stopped OT

(Reasons for

Stopping)

GeiBler et al.'®

Schriever et al.'’

Kollndorfer

et al?®

Altundag et al?!

Konstantinidis

et al??

Prospective non-

randomized clinical
study. All patients

did the same type

of OT

Prospective study to

examine the effect
of OT in older
people; 43 partici-
pants performed
the training and 48
were controls

Prospective study. All

patients were
instructed to
expose themselves
twice a day to each
of the 4 odors and
take | deep sniff of
every odor

Prospective study; 37

patients used a
modified OT, 33
the original one
similar to Hummel
etal,'* and I5

were controls

Prospective study; 36

patients trained for
16 weeks, 34 for 56

56 (8) Postinfectious
olfactory dys-
function <24
months

81 (8.6) Volunteers with
probable olfac-
tory dysfunc-
tion related to

age

41.6 (12.9) Postinfectious
olfactory dys-
function (all
patients with

anosmia)

45.6 (10.5) Postinfectious
olfactory

dysfunction

62.9 (6.2) Postinfectious
olfactory

dysfunction

Similar to Hummel
etal,'® but SS pens
with same OT sub-
stances instead of
bottles

They were instructed
to smell citronellal,
cineol, eugenol,
and PEA for 30
seconds twice daily

Participants had to
choose 4 of 6
odors to perform
the OT: cinnamon,
vanilla, orange,
rose, menthol and

banana

Patients exposed
themselves twice
daily to 4 odors for
10 seconds each
during 5 minutes,
with time intervals
of 10 seconds
between odors

Exposure to odorants

similar to Hummel

SS Improvement of
TDI score >2

SS Statistically signifi-
cant change in
means of the
test

SS Total test score
difference

SS Improvement of
TDI score >6

SS Improvement of
TDI score >6

79% (32 weeks)

No significant change

No total score mean
difference (before
11.82+ 1.66, after
13.79+4.21,

P =.128); threshold
improved in 6 out 7
patients (before

1.39£0.61, after
3.07+1.98; 12
weeks)

MOT = 56%, classical
OT =46%, C=not
described (24
weeks);

MOT = 56%, classi-
cal OT =46%,

C =not described
(36 weeks)

Long-term group-
=71%, short-
term = 58%,

All patients com-
pleted the

training period

48% of the partic-
ipants in the
training groups
did not follow
the protocol as
requested

4 anosmic patients
did not com-
plete the tests,
no reasons
were

mentioned

Not described

5 OT subjects dis-
continued (3
from nose

(k44

(continued)
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Table I. Continued
Percentage of
Percentage of Patients Patients Who
With Significant Stopped OT
Mean Cause of Measure of Improvement (Period (Reasons for

Study Study Design (SD) Age Olfactory Loss Type of Training Test Effectiveness of Training) Stopping)
weeks and 4| were etal.'in 2 sessions C=37% (56 irritation and
controls of 5 minutes weeks) headache; 2

because of long
treatment
period)

Poletti et al.? Prospective study; 48  59.4 (12.6) Posttraumatic and ~ Three different odors ~ SS Improvement of Postinfectious olfac- Not described
patients performed postinfectious in brown glass jars TDI score >5.5 tory dysfunction
OT with odors olfactory were smelled for =45% and
containing heavy- dysfunction 10 seconds twice a posttraumatic
weight molecules day = 16% (5 months);
and other 48 with 36% with LWM and
low-weight 38% in patients
molecules trained with HWM

(5 months)

Patel et al.** Randomized con- 56 (range: 39-71)  Postinfectious and  Instructed to obtain UPSIT 10% improvement ~ OT = 32% and One patient
trolled trial; 19 idiopathic with essential oil con- compared to C=13% (6 stopped the
patients received smell loss tainers (rose, the first test months) training, no
the OT and 16 greater than | lemon, eucalyptus, reason
were controls year of and clove) and reported

duration breathe contents,
slowly and deeply,
for |5 seconds,
twice a day
Nguyen and Randomized con- 56.3 (14.7) Postinfectious, Similar to Patel etal.?*  UPSIT Improvement of OT =26.9% and OT Not described
Patel*® trolled trial; 138 medication- UPSIT score plus
patients with olfac- related, trau- >55 irrigation =43.9%

tory loss and with-
out any
inflammatory signs
at nasal endoscopy;
randomized to OT
or OT plus bude-

sonide irrigation

matic, environ-
mental expo-
sure, or

idiopathic

(6 months)

(continued)
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Continued

Table I.

Percentage of
Patients Who

Percentage of Patients

Stopped OT
(Reasons for

With Significant

Improvement (Period

Measure of

Cause of

Mean
(SD) Age

of Training) Stopping)

Effectiveness

Test

Type of Training

Olfactory Loss

Study Design

Study

Improvement of Threshold test: Not described

BAST 24;

Twelve weeks per-

Posttraumatic

34

Prospective, random-

Langdon et al.2

26% and
5%; BAST 24:

oT
C

30% in any of

the tests

butanol

forming twice daily

ized, controlled

threshold

with a 6 odor

study; 2| patients

=62% and
38% (12

oT
Cc

training set

did the training and

2| were controls

weeks)

Abbreviations: BAST, Barcelona Smell Test; C, controls; HWM, heavy weight molecules; LWM, low-weight molecules; MOT, modified olfactory training; OT, patients doing olfactory training; PEA, phenyl

ethyl alcohol; SS, Sniffin’ Sticks test; TDI, threshold-discrimination-identification; UPSIT, University of Pennsylvania Smell Identification Test.

postinfectious, and 5 posttraumatic, median duration of
smell loss: 1.5 years (IQR: 3—1)—used odors of commer-
cial products from previously determined brands found
in grocery stores (modified training). They were the
coffee powder (2 tablespoons), vanilla essence (Dr
Oetker), cloves (10), toothpaste (Colgate® Natural, 20
g), grape vinegar (Castelo®, 20 mL), honey (20 mL),
and mandarin juice (Maguary®, 20 mL). The patients
in this group were instructed to change the products
every week. During the OT orientation, we told all
patients the need for therapy constancy and informed
them of the possibility that olfactory improvement
may take many months after the initiation of the OT.
In addition, monthly phone calls were made to patients
to increase adherence to the treatment regimen.

Efficacy and Adherence to OT

The efficacy of treatment was considered clinically sig-
nificant if the patient exhibited a 5-point increase (12.5%
of the total test score) or higher on the UPSIT at 3 or 6
months after the start of the training. The UPSIT con-
sists of 4 booklets of 10 odors each, with 1 different smell
on each page. The stimuli are encapsulated in plastic
microcapsules present in a label at the bottom of each
page. The examiner advises the patient to scratch the
label with a pencil, which releases the odor. After this,
the patient places the scratched label 1 to 2 cm near the
nose and indicates which of 4 words best represents the
perceived smell. The testing is forced-choice, that is,
requires a response. Based on the number of correct
items and validated scores for the local population, the
patient’s olfactory function was classified as normal
(above 31 in men and above 34 in women), microsmic
(between 17 and 31 in men and 19 and 34 in women),
and anosmic (less than 17 in men and 19 in women).*!

We evaluated the adherence during the third- and
sixth-month visits. When the patient failed to return to
the clinic, we contacted them by telephone. All patients
were asked about any adverse effects on the 2 test occa-
sions and, if withdrawal occurred, the reason for the
withdrawal. Efficacy was determined only for the
patients who completed the treatment in each test
period. Lack of adherence was defined when the patient
did not follow the protocol as requested or stopped
training during the period of the study.

Statistical Analysis

Continuous variables were described as means and their
respective standard deviations and categorical variables
in percentages. The olfactory test scores were compared
between visits by repeated measures analysis of variance.
Comparisons of adherence rates and efficacy among
sexes, age groups, races, educational levels, different
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Table 2. Initial UPSIT Scores According to Socioeconomic and Clinical Data.

Pretreatment UPSIT Scores

Variables Categories Sample Size Mean SD Median Min Max
Sex Men 8 1.9 6.8 12.0 I 24
Women 17 16.2 5.9 13.0 7 27
Age <55 years I 14.1 43 13.0 9 23
>55 years 14 157 7.8 13.0 I 27
Race White 19 16.2 5.9 13.0 7 27
Non-White 6 1.3 6.8 1.5 I 22
Education <High school 9 13.8 6.7 12.0 7 27
High school 3 15.5 35 15.5 13 18
Bachelors or higher 13 15.7 6.7 13.0 | 24
Degree of loss Anosmia 17 1.2 3.6 12.0 | 18
Microsmia 8 225 2.7 22.5 19 27
Etiology Posttraumatic 6 13.2 33 13.0 9 19
Postinfectious 13 15.1 7.2 13.0 | 27
Idiopathic 6 16.8 7.1 19.0 7 24
Type of training Modified 13 14.8 5.3 13.0 7 24
Classical 12 15.1 7.7 13.0 I 27
Parosmia No 12 14.3 72 12.0 | 24
Yes 5 16.8 6.7 19.0 7 23

Abbreviation: UPSIT, University of Pennsylvania Smell Identification Test.

times of olfactory loss, degrees of olfactory loss, etiolo-
gies, types of training, presence or absence of parosmia
and phantosmia in some moment after the start of the
olfactory deficit was performed by the Fisher exact test,
considering a statistically significant result when P < .05.
Based upon power analyses, a sample size of 12 partic-
ipants was found adequate to detect a 5-point mean
change in UPSIT score at an alpha level of 5% with
the power of 80% assuming a 4-point standard
deviation.?**

Results

Adherence to OT

After 3 months, 22 of the 25 study patients (88%) con-
tinued, while 3 (12%) abandoned the treatment. By the
sixth month, adherence was 56% (14 patients), and the
discontinuation rate was 44%. The reason cited for all
who discontinued therapy was the absence of noticeable
improvement in the ability to smell. As observed in
Table 3, there was a nonsignificant tendency for more
men than women to adhere to the treatment by the end
of the sixth-month period. Age, time of olfactory loss,
race, schooling, the degree of olfactory loss, etiology,
type of training, and the presence of phantosmia or
parosmia did not appear to be related to the adherence
to treatment at either time period, although definitive
assessment of such variables would require a larger
sample size.

Efficacy of OT

From the 17 patients who continued training until the
end of the third month and repeated the olfactory test at
this time, 4 (23.5%) had clinically significant improve-
ment. In the sixth month, the efficacy of OT was 25%
(Figure 1). One of the patients who had improved ini-
tially worsened again (initial UPSIT = 13 points, after 3
months =21 points, at 6 months=17 points). Eighty-
one percent of the initial anosmic patients continued to
be anosmic, and 18.8% became microsmic; 87.5% of the
initial microsmic group continued microsmic, and 12.5%
worsened to anosmia. As shown in Table 4, the treat-
ment appeared to be marginally better in those who used
the classical compared to the modified training regimen
(P=.04). No association with the efficacy of the training
with the other variables analyzed was observed in the
third and the sixth months. During follow-up, none of
the patients reported side effects.

Discussion

In this study, in addition to efficacy, we examined the
prevalence of adherence to the protocol and, for the first
time, motives as to why patients with olfactory loss dis-
continued OT. In addition, we compared classical OT
based on 4 odors'? to an OT based upon practice stimuli
comprised of standardized products available in grocery
stores. The new scents added in the modified modality,
such as vinegar and honey, are not composed of neat
molecules as in the classical form, but of a mixture of
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Table 3. Relationships Between Demographic Factors and Other Variables With the Adherence on the Third and Sixth Months After the
Beginning of Olfactory Training.

Adherence in the Adherence in the

Variables Categories Third Month n (%) P Sixth Month n (%) P

Sex Men 7/8 (87.5) 1.0 7/8 (87.5) .08
Women 15/17(88.2) 8/17 (47.1)

Age <55 years 10/11 (90.9) 1.0 5/11 (45.4) 24
>55 years 12/14 (85.7) 10/14 (64.2)

Race White 16/19 (84.2) 55 11/19 (52.6) 1.0
Non-White 6/6 (100.0) 4/6 (66.6)

Education <High school 8/9 (88.8) 1.0 4/9 (44.4) 27
High school 3/3 (100.0) 3/3 (100.0)
Bachelors or higher 11713 (84.6) 8/13 (53.8)

Degree of loss Anosmia 14/17 (82.4) .53 10/17 (58.8) 1.0
Microsmia 8/8 (100.0) 5/8 (62.5)

Etiology Posttraumatic 6/6 (100.0) 1.0 5/6 (83.3) .33
Postinfectious 11713 (84.6) 6/13 (46.2)
Idiopathic 5/6 (83.3) 4/6 (66.6)

Type of training Modified 12/13 (92.3) 59 8/13 (61.5) 1.0
Classical 10/12 (83.3) 7/12 (58.3)

Phantosmia No 11/14 (78.6) 1.0 8/14 (57.1) 1.0
Yes 2/2 (100) 1/2 (50.0)

Parosmia No 10/12 (83.3) 1.0 6/12 (50.0) 1.0
Yes 4/5 (80.0) 3/5 (60.0)

g These values approximated the rate of adherence of med-

ol ications used for other chronic diseases, which usually

| approaches 50%, and that can increase with care strate-

3i gies in the follow-up of these patients.**-** The reason for

E” | N=25 N=17 N=12 discontinuation in all patients who dropped out early was

§§ | the absence of noticeable improvement in the smell

g:' capacity. This cause of withdrawal is a significant chal-

297 lenge in the treatment of patients with olfactory disor-

gf 1 ders. Since those who withdrew did not find the treatment

% effective, it would appear that the percentage improving

7 is likely an overestimate of the treatment’s efficacy.

0

[N Before NN 3 months NN 6 months |

Figure I. Comparison of the University of Pennsylvania Smell

Identification Test scores administered before and 3 and 6 months
after treatment (P =.20).

several elements. This greater diversity could theoretical-
ly reach a broader range of olfactory neurons and poten-
tially stimulate further regeneration of the affected
neuroepithelium.

We observed a considerable decrease in adherence to
the OT over time. The percentage of patients adhering to
OT decreased from 88% in the first 3 months to 56% at 6
months. Our lack of adherence is much higher than
encountered in other studies where almost all patients
concluded the training during the requested
period'*18222% and similar to just 1 study in which
48% of the patients did not follow the OT as requested. "’

Obviously, there is the need for new therapies to be devel-
oped that achieve a more rapid effect that is noticeable by
the patients in order to improve treatment adherence.

Strategies described for increasing adherence to olfac-
tory treatment include periodic telephone calls,'® weekly
or daily communications to stimulate and check the use
of scented bottles,'>** sending e-mails,>* short-interval
visits, and changes in odor types over time.?! Our strat-
egy was the monthly telephone calls, which did not pre-
vent treatment discontinuance in almost half of the
patients.

No evidence was found in our limited sample, that
adherence to treatment was affected by sex, age, school-
ing, time of olfactory loss, race, the degree of olfactory
loss, etiology, education, type of training performed,
phantosmia, and parosmia. Interestingly, men tended
to adhere more to the training. Seven of the 8 men
who started the OT continued the treatment until the
sixth month. However, this trend, as well as a definitive
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Table 4. Association of the Factors Studied With Efficacy in the Third and Sixth Month After the Beginning of the Olfactory Training.

Efficacy in the

Efficacy in the

Variables Categories Third Month n (%) P Sixth Month  n (%) P

Sex Men 2/5 (40.0) .54 1/5 (20.0) 1.0
Women 2/12 (16.6) 2/7 (28.5)

Age <55 years 0/6 (0.0) 24 0/3 (0.0) Sl
>55 years 4/11 (36.4) 3/9 (33.3)

Race White 2/12 (16.6) .54 2/9 (22.2) 1.0
Non-white 2/5 (40.0) 1/3 (33.3)

Education <High school 2/6 (33.3) .38 0/3 (0.0) 71
High school 1/2 (50.0) 1/2 (50.0)
Bachelors or higher 179 (1'1.1) 2/7 (28.6)

Degree of loss Anosmia 4/9 (44.4) .08 2/7 (28.6) 1.0
Microsmia 0/8 (0.0) 1/5 (20.0)

Etiology Posttraumatic 1/4 (25.0) 76 0/4 (0.0) .55
Postinfectious 3/9 (33.3) 2/5 (40.0)
Idiopathic 0/4 (0.0) 1/3 (33.3)

Type of training Modified 2/11 (18.2) .58 0/7 (0.0) .04
Classical 2/6 (33.3) 3/5 (60.0)

Phantosmia No 2/8 (25.0) .33 2/6 (33.3) 43
Yes 171 (100) I/1 (100)

Parosmia No 2/6 (33.3) 1.0 2/4 (50.0) .63
Yes 1/4 (25.0) 1/3 (33.3)

determination of the relative influences of the aforemen-
tioned variables, needs to be further explored in studies
with larger samples.

Regarding the effectiveness of the training, 23.5% of
the patients presented significant improvement after 3
months, a result that increased slightly at 6 months of
treatment. These data are consistent with most of
the previous studies (Table 1). Unfortunately, these
values approximate or fail by a vast amount of the
estimated rates of 33.3% to 67% of spontaneous
recovery.”’ 23435 That being said, it is clear that more
studies are needed to compare the efficacy rates of OT
with that of controls.

We expected that the inclusion of more new odors in
the OT to be more effective than the original “classic
odors.”?! However, this was clearly not the case. The
adherence rates in the 2 types of odor training were sim-
ilar, but there was somewhat greater effectiveness in the
group that employed the classical 4 odorants. One pos-
sible cause of this difference is the greater practicality of
the classic treatment in relation to the modified treat-
ment. In the latter, the patient spends more time per
session due to the larger number of odorants. In addi-
tion, they had to spend the time to buy the products and
change them weekly. Moreover, patients may have a
stronger belief that specific odors assigned to them are
more medically beneficial than grocery store odors, indi-
rectly impacting the seriousness to which they employ
the training.

Additional research on OT is still needed to clarify the
time required for treatment, to verify the sustenance or

reversibility of the improvement obtained by this therapy,
to collect more data comparing OT with the spontaneous
recovery, and to confirm if the presence of more odors in
the OT kit boosts effectiveness. Furthermore, more evi-
dence in animal models proving the effects of OT at the
neuroepithelial and central nervous system level would be
beneficial. Regarding future clinical research in this topic,
it is worth noting that the collection of reliable data in
individuals using this therapy presents several challenges,
the main ones being the difficulty of long-term adherence
and the large percentage of patients who do not follow
the protocol as indicated."”

Our study has some limitations. First, the number of
subjects was comparatively small. This likely precluded
finding relationships between the olfactory test scores
and the numerous variables that we assessed. Our
power analysis suggested, however, that our sample
size was sufficient to detect an effect of OT on the olfac-
tory test measure if it was present. Second, most of our
subjects were initially anosmic, as measured by the
UPSIT, a condition that may have limited the efficacy
of OT. It is noteworthy, however, that earlier studies
based on large samples found little relationship between
the magnitude of the dysfunction and changes in func-
tion over time.>” Third, we only called the patients at
monthly intervals, which may have been too infrequent
to maximally encourage participation. That being said,
our study does highlight the difficulty for anosmic or
hyposmic patients, at least those within our Brazilian
sample, to undergo long-term OT as initially described."?
It would seem that if more initial improvement was
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evident to patients, compliance would be greater. Hence,
future studies are needed to further optimize the effects
of odor training, if in fact they are greater than the
effects of spontaneous resolution.

Conclusion

OT had an efficacy rate similar to that reported in a
number of other studies that assessed spontaneous
recovery. Adherence to treatment was high until the
third month but declined significantly by the end of 6
months. Such decline was reportedly due to the lack of
noticeable improvement in smell function.
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