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Abstract

Background: Respiratory tract viruses are the second most commause for olfactory
dysfunction. As we learn more about the effectstltd severe acute respiratory syndrome
coronavirus (SARS-CoV-2), with the recognition tldfiactory dysfunction is a key symptom of
this disease process, there is now a greater eavitlence-based management for post infectious
olfactory dysfunction (PIOD).

Objective: To provide an evidence based practical guide ¢ontianagement of PIOD (including

post-covid cases) for both primary care practitisrend hospital specialists.

Methods. A systematic review was performed on the treatmeptions available for the
management of PIOD. The written systematic revieas wWhen circulated among the members of
the Clinical Olfactory Working Group (COWo0G) fordin perusal prior to round table expert
discussion of the treatment options. The group alsdertook a survey to determine their current
clinical practice with regards to treatment of PIOD

Results: The search resulted in 467 citations from which a@icles were fully reviewed and
analysed for eligibility; 40 citations fulfilled éinclusion criteria, 11 of which were randomised
controlled trials. In total, 15 of the articles sgiieally looked at PIOD whilst the other 25 incled

other aetiologies for olfactory dysfunction.

Conclusions:. The COWoG members made an overwhelming recommienddbr olfactory
training and none recommended monocycline antidsotihe diagnostic role of oral steroids is
discussed and there were some in favour of vitandnops. Further research is needed to confirm

the place of other therapeutic options.



Clinical Implications

Patients with COVID-19 and other infection relatéfhctory dysfunction should be guided through
olfactory rehabilitation and be signposted to splests for other treatments in refractory cases.

Capsule Summary

To date there have not been any definitive reconaiaigons on how to treat post-infectious
olfactory dysfunction. This article summarises ¢évedence and provides expert consensus on how
to apply this in practice.

Keywords: olfaction, olfactory disorders, viral éations, hyposmia, anosmia, parosmia therapy,
COVID-19.

Glossary

ACE Angiotensin converting enzyme

BTT butanol threshold testing

CCCRC Connecticut Chemosensory Clinical Reseagsfir€ test
CCSIT Cross-Cultural Smell Identification Test

COWoG Clinical Olfactory Working Group

(MmOoT (modified) olfactory training

OB Olfactory bulb

P1OD Post-infectious olfactory dysfunction (AKA gteviral olfactory loss/dysfunction)
PTOL Post-traumatic olfactory loss

T&T Toyota & Takagi olfactometer

UPSIT University of Pennsylvania Smell Identifiicet Test
URTI Upper respiratory tract infection

VAS Visual Analog Scale



Introduction
Loss of smell is a common complaint in adults aed lyas been underestimatedAnosmia,

complete loss of smell, is thought to affect asteEo of the population with the overall estimated
prevalence of olfactory disorders now thought tmber 20%*“. Upper respiratory tract infections
are usually associated with decreased smell duHely acute phas&’. Post-infectious olfactory
dysfunction (PIOD) represents an important frequent cause of pemsistéactory dysfunctioh
accounting for 11% of all cauddsut 20-30% of cases in specialized smell and @sties” ' and
typically (pre-COVID) affecting women over 50 yeaskage. Olfaction plays important roles in
daily life, ranging from safety perception (ability detect hazardous substances, fire and rotten
foods) to psychosocial functions (such as recogmitf kin or emotions mediated through body
odours) and enjoyment of food and drihlOlfactory dysfunction may therefore lead to siigaint

morbidity in the form of nutritional disturbancecial anxiety or depressidn*3

The emergence of the severe acute respiratory eyracoronavirus 2 (SARS-CoV-2) pandemic
with its devastating global effects has broughtlioudwareness to the impact of viral infections on

olfactory function'* >

There is now an emerging cluster of new patievitt PIOD — those
infected with the SARS-CoV-2 virus as part of thengemic. With smell loss now an official
World Health Organisation symptom of COVID-19, & estimated that over 60% of those
contracting the virus are affected by this sympfoth including those who are otherwise
asymptomatit®. Extrapolating from this figure, it is thereforegsible that nearly 20 million people
globally will have experienced smell loss due to\MdD-19 by October 2020. COVID-19 infection
appears to have a different pattern of smell lbas typical PIOD cases with a more profound loss
of smell and with taste loss, specifically bitteiss, identified as a discriminating feafdren
another study SARS-CoV-2 affected mainly odour shodds, possibly suggesting that the major
cause of loss of smell lies at the level of thecibry neuroepithelium, rather than in the central
nervous systeffl. Current thinking around the mechanism of chemssgndysfunction in COVID-

19 infection suggests that it is caused by viratyewia ACE2 receptors, with infection and death of
sustentacular cells in the olfactory epitheliums tthoes not necessarily lead to infection, damage,
death, and the need for regeneration of olfactecgptor neurons in the majority of cases and hence
why they appear to recover within 4 weeks of theefh The current data suggest that 10-17%
have continued smell loss (i.e. COVID-19-relate®P) and do not recover spontaneoushy?*
Notably, many of these patients report parosmiaindurecovery”. The reasoning for the
persistence of OD in these cases may be attriiatadarger area of the olfactory epithelium being
affected by the coronavirus, possibly with celluflgath of a larger number of olfactory receptor
neurons; further evidence is required to suppdstttieory?.



The current understanding and pathogenesis of @w3-19 olfactory dysfunction following a
viral upper respiratory tract infection begins witilammation of the nasal mucosa as a result of
the acute infection. This disrupts the natural aywonduction through the nasal cavity hence
inhibiting the transport of odorants to the olfagtepithelium. Impaired olfaction may also result
from dysfunction at the level of the olfactory rptt/@ neuron, though the precise
pathophysiological mechanism is virus dependanhin®viruses, for instance, cause a selective
neutrophil and monocyte recruitment to occur. Tiftammatory cascade that ensues includes an
increase in bradykinin, cytokine, chemokine andA$¥=1 concentratiorfS. The response in an
immunocompetent individual involves T-lymphocytdigation allowing the viral pathogen to be
eliminated. Viral pathogens that have been impddain PIOD other than rhinoviruses include
parainfluenza virus and Epstein-Barr virus with ffegjuency of virus found in studies varyifig

for example, parainfluenza accounted for 88% in sindy®,

With specific respect to the olfactory apparathgese viruses appear to cause some partial loss of
olfactory receptor neurons in the olfactory epitlal. Ultrastructurally, studies have revealed a
markedly disorganised epithelium with decreasd@rtumber of olfactory receptor cells and nerve
bundles with squamous metaplasia occurring in a dases™. This reduction in the number of
olfactory receptor neurons means at the epithsiidiace there is a lack of dendrites and vesicles,
therefore, a decrease in the area available fonroamlecule detectiorf. Jafek et al reported that
especially in patients with anosmia the few deedrihat were present did not reach the epithelial
surface and appeared shrunk&n Patients with PIOD have been also found to haaduged
olfactory bulb volume and patchy distribution ofungepithelia perhaps due to the process of
remodelling and replacemefft Calculation of the olfactory bulb (OB) volume died through
MRI scanning in coronal T2 sequences demonstrates/arall reduced OB volume on both sides
even if normalized to age and sex. OB volume alian? for one olfactory bulb shows a trend
for a good prognosis for recovery. This must besatered in conjunction with the age, the sex of
the patient, the duration between the onset ofyineptoms and the period when the test has been

made and to other potentials toxins the patientidvbave been exposed 1o

The prognosis of PIOD is variable; it has been sstgyl that up to a third of patients presenting at
specialised, tertiary smell and taste clinics ugdespontaneous recovery over a period of 12-18
months®. The presence of parosmia has recently been déramsto be associated with a more
favourable prognosis for recovet{ Different treatment modalities have been triehging from
smell training through to a variety of medical treants, both topical and systeriic This
consensus document aims to combine the collecttpereence of the COWoG with the current



evidence base to establish guidance for medicahanemedical treatments for patients with PIOD.

Evaluation of Olfactory Dysfunction
In general, evaluation of olfactory dysfunction che performed by three different methods;

subjective, patient reported assessment; psychagaytesting; and less biased measures such as
olfactory event-related potentials or functionalgmetic resonance imaging.

Subjective assessment is performed using varioubade including, visual analogue scales and
guestionnaires. Although olfactory specific questiaires such as the Questionnaire for Olfactory
Dysfunction can be used to differentiate betweemmoesmia and hyposmia, they tend to be
unreliable compared with psychophysical testing arelbest used to assess the impact on quality
of life 3. Subjective testing can be a valuable tool in nowitig the clinical effect of treatment and
therefore should be used in conjunction with othbjective testing'. Ideally only validated
guestionnaires should be used when assessing tgsatiéh olfactory dysfunction and these should
be used with other psychophysical tests, given taek of accuracy when used aldtie

Apart from olfactory testing, clinical evaluatiohauld always include nasal endoscopy focusing on
the patency of olfactory cleft and the presencémafings suggesting nasal inflammation such as
polyps, turbinate hypertrophy, oedema, purulenteiEms etc. Assessment in this way should
ideally be quantified using a validated scoringays such as the Lund-Kennedy or Olfactory Cleft
Endoscopy scalé’. In a certain percentage of patients with PIODuaderlying inflammatory
process in the nose may already exist and its retog, if not already diagnosed, could modify the
treatment options. Obviously, this has been probatemduring the COVID-19 pandemic when
face-to-face contact and nasal endoscopy have daeded where possible. Measures may need to
be taken to screen patients for COVID-19 to redhegootential for transmission of infection to the
healthcare team. Where any doubt regarding COVIDsi#us exists, appropriate personal
protective equipment should be worn.

Psychophysical assessment of olfactory functionleyspghe use of an olfactory stimulus presented
to the patient and the outcome of the test is dégr@non the patient’s response. It requires a piatie
who is cooperative, understands and follows insibns *. Different aspects of olfactory testing
including threshold and suprathreshold assessnaenbe performed. Odour threshold is the lowest
concentration of an odorant detectable to a ppetiti and does not require odour identificatfan
Odour discrimination describes the non-verbal gbilo differentiate between different odours.

Odour identification involves both recognition ofséimulus and communication of its correct



identity (i.e., the ability to name an odour fronlist of descriptors). Odour identification requre
previous exposure to odour stimulus, and may tbezebe culturally specific, hence these tests
need adapting for different communitis The usefulness of testing for multiple psychcapts
components of olfaction (e.g. threshold, discrirtioraand identification) when assessing olfactory
dysfunction is debated. There is however good emeéethat both odour threshold and supra
threshold testing adds to the diagnostic value yfcpophysical assessmetit odour threshold
detection may be more affected by COVID-19 compé#wentiour identificatior?’.

There are various tests commercially available twinieasure either just one aspect of olfaction or
multiple components, such as the Sniffin’ Stickst @Burghart, Germany}> ** Smell Diskettes
(Novimed, Switzerland}?and the University of Pennsylvania Smell Identifica Test (Sensonics,
USA) *% other non-commercial tests have also been validauch as the Connecticut
Chemosensory Clinical Research Centre Test (U$Alnd the Toyota & Takagi (T&T)
olfactometer (Japan>. The U-Sniff has been validated for childréh " and the European
retronasal test for smell perception when eafing

Retronasal olfaction can be tested by asking patienidentify flavoured powders. Such tests are
useful where there is diagnostic uncertainty. B@meple, it has been demonstrated that in cases of
sudden onset olfactory dysfunction, such as pasttatic loss, both orthonasal and retronasal
functions decline concurrently. However, more pesgive dysfunction, such as is seen in sinonasal
disease, may preferentially affect the orthonasate whilst retronasal olfaction may be preserved
49.50 A part of a full olfactory assessment, screemihgustatory function should be undertaken.
This can be achieved using liquids applied to tregtie for sweet, salty, sour or bitter (umami is

not commonly screened for as it is poorly idendijie

Electrophysiological studies include electroencépiraphy (EEG) and electro-olfactograms (EOG
- the recording of generator potentials via an tetele in contact with the olfactory

neuroepithelium). As EEG and EOG are both evemtted|, delivery of a known concentration of
odorant must be precisely controlled using an tifaeter, which requires certain equipment and

specific technical expertise and this limits the aésuch testing for routine clinical purposés

MRI scanning allows for calculation of olfactorylbwolume, olfactory sulcus depth, and upstream
volumetric assessment of olfactory eloquent regialhf which have been linked to olfactory
function °* >3 In addition, CT and MRI provide information redarg inflammation of nasal and
paranasal mucosa in cases with suggestive histocprcomitant inflammatory pathology where



endoscopy was not conclusive. They may also resxddence of central pathology contributing to
smell dysfunction, such as sequelae of prior hemadria or microvascular disease. Functional MRI
can provide dynamic assessment of olfactory relatatical activity but is limited in its use in

individual patients*.

Literature Review
A comprehensive electronic database search bastdekarpdated guidelines for systematic reviews

of the Cochrane Collaboration Review Gra@and the Preferred Reporting Items for Systematic
Reviews and Meta-Analysis (PRISMA) was performél The population, intervention,

comparisons, outcomes and study design (PICOS)itilgpguided data extractioh.

On 6 July 2020, a systematic search of electroatalthses (PubMed, Google Scholar, Cochrane
database, Web of Science, Scopus and Embase) waduated. Using the Cochrane
methodological filter for randomised control trigRCTs) in addition to combing MeSH keywords
and other relevant terms including, “anosmia”, “bgmia”, “dysosmia’ ,"parosmia’,
“pharmacotherapy”, “olfactory dysfunction”, “posiral”, “post-infectious”, “olfactory
impairment”, “olfactory disturbance”, “olfactory $8”, “smell disorder”, “viral infection”, “virus”,
“viral disease”, “common cold”, and “respiratorgact infection,” were searched to identify primary
comparative studies on treatment and managemeitneptor post viral olfactory loss. Further
cross screenings of the references were perforngedcomplement initial search results.
Comparative studies of any design examining theagament outcome of patients with post viral
olfactory loss were included.

The level of evidence was established for eachigatidn and the risk of bias was analysed for
each study included. The Modified Cochrane Collabon Tool for Assessing Risk of Bias was
applied to level 1 and 2 studies and The Newc&tlawa Quality Assessment Scale was applied
for studies in the level 3 and 4 categories. Byofeing the modified GRADE quality assessment;
the quality of evidence for the treatment optiorsvgaaded and recommendations (table 2) were
provided when there was sufficient high-level ewicke for a particular intervention. Each
subsequent author reviewed, critiqued and amenuedecommendations and any discrepancies

between the authors were discussed until a consevessireached.

Inclusion Criteria
All published studies on treatment of PIOD incluglin



« Randomised Control Trials
e Cohort studies

* Preliminary results of ongoing research

Exclusion Criteria
» Case reports/ letters to the editor/and book clgpte

* Non-English publications
» Study subjects with olfactory loss secondary taodmgies not including PIOD (e.g. post

traumatic, congenital, etc)

Results
The search resulted in 467 citations from whichrélevant studies were selected for review and

duplicates were removed. In total, 107 articlesenfeily reviewed and analysed for eligibility; 40
citations fulfilled the inclusion criteria, 11 ofhich were randomised controlled trials. In totd, 1
of the articles specifically looked at PIOD whilgie other 25 included other aetiologies for
olfactory dysfunction. All the articles were humatudies primarily related to the outcomes of
management in patients with PIOD (see flow chdigure 1)

The combined total number of patients includedhis teview were 4983 patients; 2352 (47.2%)
patients had PIOD. The patients with PIOD were mhsgd based on self-reported history of a
preceding (viral) upper respiratory tract infectiWRTI). A diagnosis of PIOD should be made in
line with international guideliné% The most commonly used test kit was the Sniffincigt (n =

18 studies). Other tests utilised included UPSIdydfa & Takagi olfactometer (T&T), Cross-
Cultural Smell Identification Test (CCSIT), Conneat Chemosensory Clinical Research Centre
(CCCRC) test, butanol threshold testing (BTT), ardisual Analog Scale (VAS) and/or additional
subjective scales.



Discussion
Conservative management

Studies have shown that at least one third of piatipresenting for evaluation of persistent PIOKD spontaneous recovery of their sense of smellowtth
any treatment; this is in addition to the fact thetny more patients will never present to a clamncdue to spontaneous resolution, even if longen the
usual timecourse of an acute URTI. Redeal, 2006 studied 262 patients with PIOD and showed% 3pontaneous recovery rate, although 6% of the
cohort had worsening olfactory function after 14ntins of follow up™®. In another study of 542 patients, Londaral 2007 demonstrated that regardless of
aetiology, over a third of patients had spontanémysovement of olfactio®. The rate of recovery was dependent on the dexjriedtial loss, age and the
duration of olfactory los&. Hence, an individualised discussion about thgmosis and likelihood of spontaneous recovery shbel undertaken with all
patients. Especially in the case of COVID-19 inf@ttspontaneous recovery seems to be faster amdhigher incidence and this information would be
valuable to be explained in those patients. Sityiltéine possible deterioration of their sense ofmithout any treatment should also be explaiftedhem

to make an informed decision.

Quantification of recovery will depend on the stullyt in most studies, improvement is defined agrovement in psychophysical olfactory tests. For

example in the “Sniffin Sticks” that would be a olga of 5.5 points or more in the TDI sctfe

Olfactory Training (OT)
There is good evidence to suggest that OT improlfastory function in patients with PIOD. There dheee meta-analyse& % and several

prospective controlled studies that have shown avgxl olfactory function in patients who had olfagttraining, using long term (>32 weeks),
high concentration odorants. The classic OT inwlaefive-minute exposure to four different odoramtice a day®®. These four odorants
(phenyl ethyl alcohol, eucalyptol, citronellal aadgenol) are said to represent four of the six ramgtificant odour qualities of the olfactory

spectrum and have been shown to improve olfactsy &fter training of 12 weeks or more.



The concept of modified olfactory training (MOT) svéirst published by Altundag al 2015° The four-odorants used in the classic OT were
initially used for 12 weeks. This was followed bgecond set of odorants (menthol, thyme, tangemtkjasmine) for a further 12 weeks and
followed lastly by a third set of odorants (greea,tbergamot, rosemary, and gardenia) for the fiBalveek period. The study was able to
demonstrate better odour discrimination and idiatifon in patients treated with the modified tegiue compared to the classic technique
(P<0.001).

Smoking cessation

Smoking has been shown to increase the prevalentseverity of olfactory dysfunction'®® However, the role of smoking in olfactory loss
remains a contentious issue, as other studies suggmssible protective effé. While the most recent meta-analysis on the topitwcluded
that current smoking was associated with increais&f olfactory dysfunctiod®® data specifically on effects of smoking in PIGDsparse. In

a recent retrospective study, no association betse®king status and olfactory function was foumd.j313 PIOD patient¥’. However, as

smoking cessation seems to have a positive effeotfactory function®, this may be beneficial for some patients to utadeer.

Oral and Intranasal Corticosteroids
Studies exploring the use of various formulatiamsites and doses of steroid in the treatment oDPp@tients have shown some favourable

outcomeg? 78 80.86.199 Thare gre however no large randomised contialbtfocused on PIOD patients. Nguyeiral, 2018 was able to show
clinically and statistically significant (p=0.024nprovement in olfactory function in randomised ipats treated with OT combined with
budesonide irrigation compared to the control gré@p plus saline irrigation!. It was however not clear from this study if theprovement in
olfactory function after the 8-month follow up waise to spontaneous recovery or steroid effect asma had to have had anosmia for only six
months to be included in the study. It was also alear on the method for ruling out inflammatoryntrdoution to smell loss which would
improve with the topical steroid rinses. Variousngarative studies have shown improvement in olfgctonction in 25-55% of patients

following treatment with steroids. In a randomiszmhtrol trial by Seat al 2016, 40 mg oral prednisolone as monotherapy aombination



with 80 mg of ginkgo biloba for 4 weeks was showrhtwve significant improvement (P<0.001) using bBTT and CCSIT score¥®. The
treatment response rate was 33% in the combin#tierapy group compared to 14% in the monotherapym{p=0.08). This study did not

include a placebo or control group to ascertathefimprovement was statistically significant immg@arison to an untreated group.

The question of oral versus topical steroids wasuated by Kimet al 2017, in a retrospective study of 491 patiente/loith 178 had PIODB?.
This study showed that the combination of oral tomical steroids or oral steroid as monotherapyiicantly improves olfactory function
compared to monotherapy with topical steroids dedet was no significant difference between monaiheof oral steroids or as a combination
with topical steroid (p= 0.978). Heilmamb al, 2004 demonstrated in an unblinded study, a samti improvement in PIOD patients treated
with oral prednisolone (p=0.05) but also showedigaificant improvement in the group treated witbmetasone propionaté

It has been suggested that the favourable effegtadfcorticosteroids in PIOD could be attributedheir efficacy on any underlying sinonasal
inflammatiort” **¢ possibly due to the mucosal effects of an uppspiratory tract infection; there is no definitigeidence of any additional
effect on the olfactory neuroepithelium.

It has however been suggested that the techniqdeliokry of topical steroids may be the reasortlierpoor response to topical steroids; with
the Kaiteki position (patients lie on the side wtitieir head tilted and chin turned upward) allowasal drops to reach the olfactory cleft in 96%
of decongested noses and 75% in the non-decongessetf".

Interestingly, intranasal injection of steroid f@so been shown to improve significantly the olfagtfunction in this group of patients. In a
Japanese study, Fukazawa, 2005 injected the nasadsa around the olfactory cleft using dexamethasdantwo-weekly intervals on 8-10
occasions and was able to show 49.6% improvemet@idrpatients using VAS scores. This was a nonenaangkd study and although T&T was

also used as an investigative tool, no resulthisfwas provided”.



Although there is no data for post-COVID PIOD, thés increasing support for the use of corticostisran severe COVID to treat respiratory
distress or systemic cytokine stotfi™** suggesting some potential value for managingin@smpy system inflammation. Although evidence is
lacking for using steroids in post-COVID PIOD, ahdt there is the confounding problem of steroichidstration in severe disease, awareness
that the treatment is safe and potentially valuéeCOVID may tilt in the favour of an empiricaial for COVID PIOD . Patients with a
short history of anosmia as potentially positiveéSIARS-CoV2 should not take oral steroids until fillé clinical presentation of the infection
can be recognised. In any case the decision tmtmisteroid therapy should be based on a multedsional risk-benefit assessment and
detailed discussion with the patient with regardesgpiratory failure, considering existing co-madrbes, imaging findings and the implications
of taking a short course of steroids.

Non-Steroidal medical management
Theophylline: The mechanism of action of theophylline on olfagtneuroepithelium is not fully understood. Theglbhe is suggested to

inhibit phosphodiesterase and increase secondalgsangers such as cyclic adenosine monophosphatdP(cAand cyclic guanosine
monophosphate (cGMP) therefore aiding olfactoryroepithelium regeneratidty **¢ There are no specific studies on theophyllinpatients
with PIOD. Henkinet al in 2009 evaluated 312 patients with hyposmia of migltgetiologies treated with 200mg-800mg of theolatgland
was able to show 50.3% of patients have statistisggnificant improvement in olfactory functionh&se patients were followed up between 6-
72 month$®. In 2012 the same group was also able to show impraveimelfactory function after treatment with inti@sal theophylline in an
unblinded pilot study*”. Interpretation of these results should be viewtth caution as methodological flaws include havionly been

performed in one centre using non-standardisedtolfa tests, multiple treatment arms and changé=saiment® *°

Sodium Citrate: Intranasal sodium citrate, by its ability to segter calcium ions, is thought to reduce free maiccalcium with subsequent
reduction in negative feedback and increasing seitgito odorants. Whitcrofet al, 2016 performed a prospective placebo-controlled of

monorhinal treatment of sodium citrate versus sodehloride for patients with olfactory loss (mulépaetiologies, n=57) and showed improved



olfactory threshold and identification only in tR€OD cohort (n=7)> Philpottet al, 2017 compared a single application of 0.5ml of @dilsm
citrate per nostril versus sterile water (n=55)aimandomised controlled trial and showed statiyicgignificant improvement in olfactory
function using olfactory thresholds for phenyl dthjcohol (PEA), 1-butanol and eucalyptol with tields measured up to 2 hours after
intervention showing an effect lasting between B8 420 minutes after applicatidh In the latter study, the response rate was 1 dfi the

treatment group as compared to none in the cogtoaip. More recent studies have provided mixediteSt,

N-Methyl D-Aspartate (NMDA) antagonist: The mechanism of the NMDA antagonist, Caroveringhe olfactory neuroepithelium, is not
entirely clear. Its mode of action is probablyotigh inhibition of the olfactory bulb feedback manlsm. Quintet al, 2002 conducted a
randomised control trial on 71 patients with nomahactive loss (PIOD=38¥. The treatment group (n =51) had 120mg/day of\eine and
the control group (n=26) had 140mg/day of zinc katp. The study included 38 PIOD patients and botlaps were treated for 4 weeks, with
the treatment group demonstrating statisticallynificant improvement in odour identification (p=@2) and odour threshold (p=0.005) in
patients with both anosmia and hyposmia. This ferac option certainly lends itself to further kxaion in a well-designed RCT.

Alpha lipoic acid (ALA): This is a fatty acid mainly used in the treatmehtliabetic neuropathy, it stimulates the exp@ssif nerve growth
factors, substance P, and neuropeptide Y, andriasxadative and neuroprotective capabilities. Onicolled prospective study of 23 patients
with PIOD treated with 600mg/day of ALA for an aage of 4.5 months by Hummet al, 2002 showed at least moderate improvement in
olfaction in 61% of the participanta

Vitamin A: Vitamin A is known for its regenerative ability arntdhas been suggested that it improves olfactigraibling regeneration of
olfactory neuroepithelium. Duncan and Briggs in 29&ported marked improvement in olfactory funectio 38 of 52 patients (with mixed
causes of olfactory loss), and of 16 of 21 patiemith PIOD, following systemic treatment with vitamA (50-100,000 IU per week,

intramuscularly). Redert al in 2012 however, found no improvement in olfactorydion in PIOD and PTOL patients following oral



administration of 10,000 IU/day of vitamin A fom3onths in a double blinded, placebo-controlled trigang Sniffin’ Sticks olfactory test. More
recently Hummel et al 2017, reported statisticatiyproved olfaction in PIOD and PTOL patients inedrospective cohort study (treatment
group n=124, olfactory training with 10,000 U otianasal Vitamin A and control group, n=46 hacaibry training) using Sniffin’ Sticks test
assessment. 33% of PIOD patients treated in thig/smproved compared to 23% of controls (p=0.83Yhis study however has the inherent

problem of any retrospective study in that, theiliy to control the differences between the greupay have confounded the results.

Minocycline: Minocycline has been shown to act as an anti-apepagent which may improve olfactory function.ridamised, prospective,
placebo-controlled, double-blinded study by Rederalg 2011 using oral 50 mg/bd of minocycline versqlacebo for 3 weeks found no

statistical difference between the two groffhs

Zinc sulphate: All of the studies using zinc sulphate have regubrio statistically significant improvement in affary function post-treatment,
especially in PIOD’* * Various doses have been used, ranging from 12@aily to 300 mg daily doses. Aiba et al, 1998 perfed a
randomised control trial with three groups (group theated with 300 mg of oral zinc sulphate onhpuyp B= Zinc sulphate 300 mg and topical
mometasone prioponate and group C= topical momeggspionate and Vitamin B) and reported no imprognt in PIOD group although the
PTOL group statistically improved with zinc sulpdf. Henkin et al, 1976 also found statistically sfigaint improvement in 45 PIOD in a
randomised control trial using zinc sulphate versiasebo’. In the study by Quingt al, mentioned above on 26 patients with non-conductive

loss including PIOD(81), 140mg/ day of zinc sulphate had no effecolfactory function™.

Non-Medical Management
Traditional Chinese Acupuncture (TCA): A non-randomised prospective study by Vetrdl, 2010 was able to show significant improvement

in PIOD patients with traditional Chinese acupuret(n=15) compared with those treated with vitalitn=15)%. As stated in table 1, this

study had a high risk of bias. However, a re-anslgs their data conducted by Doty et al did ngysurt any improvement and it appears on



current evidence that this treatment is not sugdrt.

Survey of the Experts
The survey was designed to ascertain how membetseec€OWo0G recommend the treatment options identifom the literature review in

clinical practice. Figure 2 shows the results otgdi from the survey which shows clearly, an ovetmimg recommendation for olfactory

training and definitely no recommendation for moyaine antibiotics.

There was some discordance on oral steroids witliaginumber of experts likely to recommend versinsilar numbers unlikely to recommend
it. The consensus was that perhaps three to forg afaoral steroids may be used as a diagnostic itothat, if the patient were to respond to
this, then a conductive componemy be present and a full course of steroids eitheof@ week or a reducing regimen may prove to keéuls
but the risk and benefit of this need discussioththe patient. A prescription of prednisolone dddae 0.5mg/kg; therefore, a typical adult
would receive 40mg/day for 1-2 weeks followed yeducing course by 5mg/day over 1 week until stogpif complete recovery occurs after
1 week of oral steroids, this should lead the cian to reconsider the diagnosis of PIOD. The grbag a similar opinion with regards to
recommendation of nasal steroid as they did of st@loids. But the side effect profile of nasalatds being better than systemic steroids
means that this perhaps will be a safer optioret@mmend. However, attention should be given tov@isi instructions as nasal steroids are
better applied in olfactory cleft area when sprapgdmeans of special nozzles (such as a laryngeabsal atomisation device) or as nasal

drops in specific head positions e.g. Kaiteki pogit*, with the head in a dependent position.

With the exception of vitamin A, the other treatmeptions including theophylline, zinc sulphatedision citrate, caroverine, aredlipoic acid
were all less likely to be recommended by the expanel. Interestingly, a fair number of the expevbuld recommend using vitamin A drops
for treatment of PIOD compared to sodium citratkthdugh sodium citrate and vitamin A drops havevah@romise in the treatment of PIOD,



the only randomised control trial investigating tee of oral vitamin A did not show significantfdilence between vitamin A and placebo,
although significant improvement was seen in thiamin A group. Topical vitamin A has shown moremirge but does require further RCTs to
underpin the existing data. Sodium citrate has lsbemwn to improve odour threshold and identificatio varying degrees in the literature with

the PIOD group showing the best responses.

Practical challenges to Management

1. Perceived lack of clinical importance: The negaeffect of olfactory dysfunction on the qualdy life of patients is not widely appreciated
and is often ignored or trivialised. This is particularly important in the COVID enahere priorities are placed on initial survivalgan
impairment, and transmissibility. Various survey9atients with olfactory dysfunction, have shovae significant morbidity associated with
this disability including problems with hazard adance, food related problems and problems with giagaodours, and social isolatiéh™® *%°
Yet, the vast majority of clinicians do not plad¢e tsame order of importance when it comes to trgahis problem. An example of this is
highlighted in the American Medical Associationiside to evaluation of permanent impairment whichrgifies permanent olfactory loss as 1-

5% of impairment compared to deafness or visual Wasich is quantified as 35% and 85% impairmemeesvely**.

2. Lack of testing: Most general practitioners an otolaryngology departments do not offer stedidad qualitative or quantitative
assessments for patients who present with olfactgsfunction®® and therefore, have no way of monitoring improvetseln general, a full Ear
Nose and Throat examination is performed in theicdi setting, in addition to anterior rhinoscopgsal endoscopy should also be performed,
ideally with a 0° Hopkins rod lens endoscope (4mameter or smaller) to start and a 30° endoscopeth@&n be used to facilitate visualisation
of the olfactory cleft. Some patients may have MRI scans depending dnpfesenting symptoms, but a significant numbepatients may

not have any subjective or psychophysical testihighvis key to offering management optidns



3. Availability of treatment: During the expersdussion, it was clear that some of the treatnaiatsissed above were not readily available for
clinical use. This therefore provides a challengéreating patients with these drugs. The bureaycsarrounding the ability to obtain these
medications for the number of patients who presetit olfactory dysfunction is increasingly makingdifficult to offer treatment options for
patients. Consequently, most of these treatmenormptare not widely used in the clinical situati@ral and topical steroids are cheap and

widely available making its use more practical iostnsettings.

4. Limited evidence for available interventions:eTrelatively few patients accrued in the studideremced in Table 1 underscore the
challenges to date for studies of PIOD. Singleitingdns may be unlikely to recruit enough patiemtsh clear OD aetiology, of recent
occurrence, and appropriate enrolment criteripotoer studies placebo-controlled studies. Howether current COVID pandemic offers a rare

opportunity to pursue such studies for the beréf@OVID patients, where findings may be extendedther PIOD cases in the future.

Practical Guide for General practitioners

Figure 3 below sets out a flow chart for managenreptimary care

1. History and examination: A thorough history sldobe undertaken focusing on the specifics of impant (qualitative or quantitative,
gustatory attributes (specifically distinguishingma from basic tastes), etc), onset, duration, fargguations, effects on the quality of life,
medication history, past medical history, allergig®vious episodes of sinusitis, smoking, alcawsisumption (liver cirrhosi$¥*?* exposure

to toxins, prior significant head trauma, and fanfilstory'?. If sudden onset of smell loss has occurred, thieitians should assume that in
the midst of the COVID-19 pandemic, SARS-CoV-2 atilen is possible and take necessary precautiotis swab testing and personal

protective equipment (PPE) if face-to-face conisicteeded.



2. Examination: Full head and neck examinatiorukhbe carried out, noting any evidence of uppspiratory infection. Basic neurological
examination should also be performed. However, ote that many GPs are now performing remote caatsaiis where this is not feasible, but
if face-to-face contact is made, then a basic r@asainination (anterior rhinoscopy) should be theimum assessment.

3. Olfactory testing: We would consider that oltagt assessment in patients reporting olfactory wysion with a psychophysical test is
mandatory due to the poor correlation between stilsgeassessment and test performance but alsaler to fully determine disease burden
and clinical impact of intervention's However, we recognise that in general practiée inot usually practically possible (especiailigh
remote consultations) and thus ideally validatedstjpnnaires (such as the Olfactory Disorders Qurasairef® 2% *?°should be used and if
this is not possible, a recognised form of assessmessibly quantitative and/or anchored, such asual analogue scale, should be used. A

quick screening test such as the Q-Sticks¥est

4. Treatment options: Although there is limitedd®rice for the treatment options available, sonmedrtrent options have shown promise and
may be useful in selected patients.

a. Olfactory training at home: Recent researdygssts that early olfactory training aids olfactoegovery in patients with PIOD. The
classical method of olfactory training may alsouseful and this involves the steps described beldwe. classical olfactory training method

involves the use 4 odorants for 12 weeks, follovamigorous schedule as described below.



Smell Training Patient Advice

The advice is not that patients “should sniff odours as often agbleds3he odours for this training
include rose, eucalyptus, clove and lemon.

1. Place each item into a separate bowl/jar or just take the raw materigbumtbands

2. Slowly and gently, inhale naturally — sniffing too quickly and deeply is liketgsult in you not
being able to detect anything

3. Repeat this for 20-30 seconds.

4. Move on to the next smell and repeat as above

5. Record your experience — any changes, what you notice etc, e.g. in yol&tityeDiary Log
(https://www . fifthsense.org.uk/smell-training/

b. Steroids: As discussed above, a trial of statoids can aid the diagnosis of PIOD and maydael in carefully selected patients,
following careful explanation of potential sideexfts and the limited existing data supporting #s.Diagnostic (NOT therapeutic) oral steroid
trials for a limited number of days, can help teeraut concomitant residual congestion that may@agany PIOD and impair other therapeutic
attempts (smell training, spontaneous recoverypidab steroids have the benefit of a better sideceprofile compared to the systemic option,
hence a trial of this may be appropriate. Most @Hsdefer to specialist advice rather than prdserral steroids, so we recognise that this may
be the next step if smell training has not helped.

5. Referral to ENT specialist

6. Counselling on the hazards of smell disturbarstesuld be undertaken at any opportunity, includaalyice on labelling food and gas
detectors in the home environmelit *3 Further help and support can be found throughnenfora such as the charity Fifth Sense
(www.fifthsense.org.uk).



Practical Guide for Otorhinolaryngologists

Figure 4 below sets out a flow chart for the managa in secondary care

1. History and Examination: Similar to above, hgerit is important that all patients referred ke tENT department undergo thorough
examination including anterior rhinoscopy and nasloscopy with rigid or flexible endoscopes to aghieomplete visualisation of the
olfactory cleft to exclude nasal tumours and conitam inflammatory conditions especially when a rshahagnostic trial of steroids has a

positive response. Examination results should laatfied using validated clinical scoring systentseve available, for comparative purposes.

2. Assessment: In patients reporting olfactory dysfion, psychophysical olfactory assessment isda@ny in order to confirm quantitative
olfactory loss and fully determine disease burdahdso for the clinical impact of interventions.h@fe possible, validated questionnaires
should be used in additidft 1** 28 Where this is not possible, a recognized forrassfessment, possibly quantitative and/or ancheueth, as a

visual analogue scale, should be used. Subjecligetory assessment should not be undertakemliatisn, given its poor accuracy.
3. Modified olfactory training: recent evidence gasgts that use of this method over a 24-36 wedkges superior to performing the classical
training. This training method involves the usdha classical regime for 12 weeks and then swappimgenthol, thyme tangerine, jasmine for

12 weeks, and green tea, rosemary, bergamot, gareri2 weeks.

4. Treatment options — see figure 4.

Conclusion



The olfactory loss experienced by some patients dw@ been infected by the SARS-CoV-2 has broughght the need for good evidence-
based management for patients with PIOD. This veVighlights the importance of olfactory trainingthe treatment of PIOD. The evidence
for the use of medical treatment in PIOD is quiteal but it is clear that there are additional manant options available for motivated
patients. Oral and topical steroids may still hawele in management with Vitamin A and sodiumatéras an alternate treatment option. Non-
medical options such as acupuncture need to bleefumvestigated. The ENT research community noedado convince funding bodies for
the need to deliver more RCTs that can usefullgrmfclinicians on the place of these therapiestaeid to treat this much maligned group of

patients. With an expectedly large number of paienth a common aetiology (COVID-19) and incregsawareness of PIOD, the opportunity
for rigorous study is apparent.
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Table 1. Post | nfectious Olfactory Dysfunction Clinical Trials

Olfactory Training (OT)

Study Study Design Patients/Aetiology Olfactory function Intervention Follow up (weeks) Results Level of evidence
Test
Choi et al, 2028 Prospective controlled PIOD= 104 Korean versibn Olfactory Training 12 Significant 3
Sniffin’ Sticks improvement in
threshold and
identification in OT
group. No change in
discrimination

Kim et al,201&* Prospective case series ~ PIOD=82 BTT and CCSIT oredh odorants for 24 Improved BTT and 3

oT CCSIT score

Poletti et al, 2017 Prospective single PIOD =70 Sniffin’ Sticks Olfactory training with | 20 Overall significant 2B

blinded PTOL =26 heavy molecular improvement in
weight (HMW) odorant olfaction
(>150g/mol, n=48) (PIOD>PTOL)
versus low molecular No difference between
weight (LMW) odorant HMW and LMW
(<150g/mol, n=48) for
5months

Konstantinidis et al, Prospective controlled PIOD=111 Sniffin’ Sticks Olfactory training (12 | 56 Long term training 2B

2016 week training Vs 56 yields better function

week training Vs
Control)

Altundag et al, 2015 Prospective, controlled| PIOD =85 Sniffin’ Sticks Olfactory training 36 Longer olfactory 2B
training with change of
odour was effective in
terms of odour
discrimination and
identification

Damm et al, 201% Prospective PIOD=144 Sniffin’ Sticks High concentrations of 38 Olfactory training was | 2B

randomised single 4 odours Vs Very low significantly more
blinded controlled concentrations (“quasi-| effective with high
placebo”) concentration of odour
and dysfunction <12
months
GeiRler et al, 201% Prospective study PIOD =39 Sniffin’ Sticks p8athreshold 32 Longer duration of 2C
concentrations of 4 training £32 weeks)
odours increased effectivenesg
of training

Konstantinidis, et al, Prospective study N=119 Sniffin' sticks Olfactory training 16 Significant 2C

2013° PIOD=81 group Vs control improvement training
groups

Prospective case series PIOD =7 Sniffin’ Sticks Olfactory training with | 13 Significant 4

Kolindorfer et al 2012
67

4-6 odorant twice daily
for 12 weeks

improvement in
threshold but no
change in




discrimination or
identification

Hummel et al 2005 prospective controlled N =56 PIOD=35 Sniffin'cR8 olfactory training group 12 significant 3
VS no training group improvement in
training groups with
average TDI scores of
10.3 points higher after
training
Saatci et al, 2028 prospective controlled P1OD=60 Sniffin' Sticks agdical olfactory 12 significant 3
training group vs improvement in OTB
olfactory training ball group compared to
group COT group
Medical M anagement
Study Study Design Patients/Aetiology Olfactory function Intervention Follow up (weeks) Results Level of evidence
Test
Nguyen et al, 201§ Prospective N=133 UPSIT OT with saline 32 Statistically significant| 1B
randomised controlled | PIOD=62 irrigation Vs OT improvement in the
trial training with budesonide group
budesonide irrigation
Wang et al, 201& Retrospective cohort | N=288 UPSIT Various bacteriostatic | 52 No negative effect 3
study PIOD=158 antibiotics vs No improvement in
Bacteriocidal vs No either antibiotic group
antibiotics Odour thresholds bette|
in bactericidal group
Whitcroft et al, 20167 | Prospective Hyposmia (n=57, 7 Sniffin’ Sticks Topical sodium citrate | 30 minutes Statistically significan{ 2B
Randomised cohort PIOD) (3.59/140ml, pH7.4, improvement in PVOD
Study 298mOsmol/L) versus
placebo (sodium
chloride)
Philpott et al, 2017 Randomised control N=55 Threshold tests - 0.5ml of 9 % sodium 120 minutes 32% improved odour | 1B
trial PIOD= 46 Phenyl ethyl Alcohol citrate versus placebo sensitivity in treated
(PEA), Acetic Acid, (sterile water) arm
Eucalyptol, 1-butanol
Whitcroft et al, 2017° | Randomised control PIOD, n=49 Sniffin’ Sticks 1 mL sodium citrate | 30 minutes Statistically significan{ 1B
trial solution (3.5g/140ml, (but not clinically
pH7.4, 298mOsmol/L) significant)
versus placebo (1 mL improvement in
physiological sodium composite threshold +
chloride solution) identification scores
following treatment
with sodium citrate,
compared with
placebo.
Hummel et al, 2017 Retrospective cohort | N=170 Sniffin’ Sticks Topical Vitamin A 45 Significant 2B
study PIOD=102 10,000 IU/day for 8 improvement in

weeks + olfactory

Vitamin A group




training versus
olfactory training for
12 weeks

(37%)

Henkin et al 2017° Prospective controlled n=44 Olfactometry (odour Theophylline 200- 40 Increased nasal mucus 2B
PIOD= 11 detection and 800mg once a day for 2 sonic hedgehog levels
recognition for four to 10 months associated with
odours) improved detection and
perception of smell
Dai et al, 2016’ Prospective cohort PIOD (n=50-Failed UPSIT Traditional Chinese 12 Improved UPSIT scorel 2B- High risk of bias
study steroid and Vitamin B acupuncture with in TCA group from
treatment) acupoints at the 18.24 t0 22.08
nasolabial grove and compared to the
middle turbinates observation group
(17.36 to 18.64) ;
subsequent analysis
dismissed these
findings
Kim et al, 2017¢ Retrospective study Olfactory dysfunction Connecticut Oral prednisolone 4 59.6% recovery in all | 4
(n=491, 178 PIOD) Chemosensory Clinical 40mg reducing in third group. Combination
Research Center test | week by 5mg/day Vs and single oral steroid
(threshold test) and mometasone furoate statistically better than
Cross-cultural Smell topical 2sprays Vs topical steroid alone
Identification Test combination of oral
and topical steroid
Schépf et al, 2015 Prospective controlled | PIOD<10 Sniffin’ Sticks Intranasal insulin 4014 55 Immediate 4
pilot study (0.2mli/nostril) Vs improvement in
Saline placebo threshold and
discrimination. No
clinically significant
improvement. Small
numbers
Patients with higher
BMI performed better
Blomqvist et al, 2008° | Randomised Control | PIOD (n=40) Butanol threshold 40mg of prednisolone { 24 Initial 40mg of 2B
Trial (RCT) test<8 reducing dose then prednisolone leads to
topical fluticasone improvement
propionate for all
patients, then
randomised to placebo
control and
continuation of
flucticasone
proprionate
Henkin et al, 2008 Open labelled Multiple aetiologies Olfactometry (odour Patients who had sub-| 4 Statistically significant | 2C

prospective study

n=312, PIOD=97

detection and
recognition for four
odours)

optimal response to
oral theophylline (200-
800mg) where treated

with intranasal

improvement in
olfactory function in
this subgroup




theophylline
20ug/day/nostril

Reden et al, 201% RCT PIOD & PTOL (n=54) Sniffin’ Sticks Systemiitamin A 20 No statistical 1B
(10,000iu capsule, once significance in either
a day for 3 months Vs PVOD or PTOL groups
placebo)
Schriever et al, 2013 | Retrospective cohort | All aetiologies (n=425, | Sniffin’ Sticks oral 2 Statistically significant | 2C
study 27 PIOD) methylprednisolone improvement in
40mg reducing dose fof sniffing sticks score by
2weeks 6 points or more
Reden et al, 201% RCT PIOD, n=55 Sniffin’ Sticks 100mg BD 28 No statistical difference 1B
monocycline Vs although 15%
placebo improved in treated
group against 20%
spontaneously
improved
Vent et al, 2016 Prospective study PIOD, n=30 Sniffin’ Sticks Traditional Chinese 12 Statistical improvement 2C
Acupuncture (TCA) in TCA group (8/15)
(The following compared to Vitamin B
injection points were group (2/15)
chosen: DuMai 16 and
20, Di20, Lu 7 and 9,
Ma 36, and Ni3)
repeated weekly for 10
weeks Vs Oral vitamin
B complex for 12
weeks
Seo et al, 200§ RCT PIOD, n=71 Butanol threshold tes{ Monotherapy 4 Statistically significant | 1B- No control group
(anosmia score (prednisolone-30 mg/d improvement BTT
between 0-3), cross for the first 3 days, 20 (4.8-6.9) and CCSIT
culture smell mg/d for 4 days and
identification test 10mg/d for 7 days)
(CCsSIT) combination
(prednisolone/ginkgo
biloba-80mg tds for 4
weeks) +All given
mometasone furoate fdr
4/weeks
Gudziol et al 200§’ Prospective n=19, 4 functional Sniffin’ Sticks 200mg IV or oral 2days Increased olfactory 2C
longitudinal pilot study | hyposmia pentoxifylline sensitivity in younger
patients
Fleiner and Goktas et gl Prospective case series N=18 Sniffin’ Sticks 250ug Beclomethasong 4 2 out of the 8 had 4
2011% PIOD=8 diproprionate spray improved TDI>6
directed to olfactory
cleft using a specific
nozzle
Stenner et al, 2008 Retrospective case N=89 Sniffin’ Sticks Oral betamethasone | 12 Oral steroid TDI >3 4
series PIOD=31 3mg followed by topical steroid alone=




intranasal 1.5mg
budesonide vs
intranasal 1.5mg
budesonide +

1pt
steroid + neomycin
2pts

neomycin
Fukazawa et al, 2005 | Prospective study PIOD, n=133 T&T olfactometed | 5mg intranasal 12 49.6% improvement 2C
VAS injection of using T&T
dexametasone or olfactometer & visual
betametasone every 2 analogue scales
weeks for 8weeks
Heilmann et al, 200¥ | Prospective study N=92 Sniffin’ Sticks 40mg oral prednisolong 12 Oral steroids improved| 2C
PIOD=22 reducing dose for 3 significantly. No
weeks Vs topical significant
Mometasone improvement in topical
Propionate for 3
months
Quint et al, 2003? RCT N=77 Sniffin’ Sticks and 120mg/day for 4 weekg 4 Anosmic patients 1B-
PIOD=38 BTT caroverine vs zinc improved but
sulphate (control) significant
improvement in
hyposmic patient
Hummel et al. 200F Prospective clinical PIOD, n=23 Sniffin’ Sticks alpha lipoic acid 16 Statistically significant | 2B
trial 600mg/day for 3 to 11 improvement in
months olfactory function
especially younger
patients
Aiba et al, 1998" Retrospective cohort | n=426 Visual Analogue Scale| 300mg zinc 2 No significant 2C
study PIOD, n=48 sulphate/day for 1 improvement in PYOD
month VS zinc + group
steroid (topical) +
vitamin b Vs top
steroid +Vitamin B
Mori et al, 1998 Observational study N=889 T&T Topical steroids — Not | 2-48 weeks 58% improvement self-4
PIOD=244 Alinamin test / Self otherwise stated reported
reporting
Ikeda et al, 199% Observational study N=21 T&T olfactometer (OT | 10-14 days of oral 6-12 months No improvement 4
PIOD=9 & IT) and Intravenous | prednisolone for PIOD
10mg thiamine propyl | patients who failed to
disulphide improve following
intranasal
betametasone
Henkin et al, 1978’ Randomised double N=106 Olfactometry, VAS Zinc sulfate 100 mg | 24 No improvement in any 1A
blinded trial PIOD=45 OD 6 /12 Vs Zinc of the groups

sulfate 100 mg daily
3/12 + placebo for 3/12
after Vs Placebo for

3/12 + zinc sulfate 100

mg for 3/12 Vs Placebd




daily for 6/12

Duncan et al 196%

Prospective case study

N=56
PIOD=21

Self-reporting

Vitamin A 100,000
units for 6weeks
followed by 50,000-
15000 units of oral
preparation for up to
12weeks

12

16 patients had marked 3

improvement







Table 2: Grade of recommendation for PIOD

I ntervention Grade of Recommendation Effect
Olfactory training B Positive
Steroid B Positive
Theophylline B (Not specific for PIOD patient) Positive
Sodium Citrate B Positive
N-methyl D-aspartate antagonist (Caroverine) C (hyposmic patients improved) Positive
Traditional Chinese Acupuncture C No effect
AlphaLipoic acid C positive
Vitamin A/B C Mixed
Monaocycline C No effect
Zinc Sulphate C No effect
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Treatment options
“Definitely do” “Possibly do” “Definitely not do”
1 Modified Olfactory training 1. Oral steroids 1. Monocydine
2. Intranasal steroids D. Zinc sulphate
3. Vitamin A drops B.Vitamin B
#.Sodium citrate 4. Caroverine (NMDA)
5.Theophylline
6.Alpha Lipoic add
6.Acupuncture




Figure 1, Preferred Reporting Items for Systematic Reviews and Meta-analyses
(PRISMA) flowchart based on our predefined inclusion and exclusion criteria.

Fig 2: Results of survey of COWOG members of recommendation of treatment options

for PIOD. There is strong recommendation for olfactory training.

Figure 3: Schematic chart PIOD management scheme for Primary Care. The link for the

guestionnaire for olfactory disorder is . https://images.app.goo.gl/fpNXCaBY

Figure 4. PIOD management scheme for otorhinolaryngologists



