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HOST (Genetic, MICROBIAL
physiologic, structural, (Bacteria, fungsi,
defects in innate or biofilms,

acdaptive fmminity) \SL'W:”Tije”)/

INFLAMMATION (Mucus hypersecretion, tissue
damage, obstruction of nasal passage, bacterial
colonzaion)

\

Mucociliary dysfunction & Mucus Stagnation

ENVIRONMENT (Smoking,
pollution, allergy)

Jill et al, 2015



Pathophysiology of Allergic Rhinitis
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Treatment of ARS

e Table 1.4.2. Treatment evidence and recommendations for adults with acute post-viral rhinosinusitis.
§ Y . . o
w0 EPOS 2020: Care pathways for acute rhinosinusitis (ARS) Therapy R —
Antibiotics 1a () There is no benefit from prescribing antibiotics for post viral ARS in adults. There is no effect on
4 N 4 4 N cure or duration of disease and there are more adverse events. Based on the moderate level of
Two ARS Symptoms Check for ||ke|y ABRS Self-Care evidence and the fact that acute post-viral rhinosinusitis is a self-limiting disease, the EPOS2020
steering group advises against the use of antibiotics for adults in this situation.
One of which should be nasal obstruction 2 3 of the following: » Self-education / e-Health
and/or discoloured disch arge « Fever above 38°C @ - Decongestants <10 days Nasal corticosteroids Ta Nasal corticosteroids are effective in reducing total symptom score in adults suffering from
—> . . —_— acute post-viral rhinosinusitis. However, the effect is small. Nasal corticosteroids have not been
- Double sickening + NSAIDs / paracetamol shown to have an effect on QOL. Acute post-viral rhinosinusitis is a self-limiting disease. Based
+ facial pain/pressure « Unilateral disease » Herbal medicine on the moderate quality of the evidence and the small effect size the EPO52020 steering group
+ reduction or loss of smell . Severe pain « Zinc advises olnlr)]/ to prescribe a nasal corticosteroid when reduction of the symptoms of the acute
<10 days . Raised ESR/CRP Vitamin C post-viral rhinosinusitis is considered necessary.
\_ J L J . f L Systemic corticosteroids la Systemic corticosteroids, with or without antibiotics do not have a positive effect on recovery
. Consqier saline spray / rinses > : - o .
¢ N A at 7-14 days. There is a small but significant effect of systemic corticosteroids versus placebo
@ > » Avoid on facial pain at days 4-7 after start of the treatment. There are no studies comparing systemic
- - - - - - - - - - - - - = ~ corticosteroids to nasal corticosteroids. The quality of the evidence is low. Based on the
/ Refer to / Treatment by Primary Care ! evidence, the numbers needed to treat and the potential harm of systemic corticosteroids,
N Vi a the EPOS2020 steering group advises against the use of systemic corticosteroids in patients
l @ Appropriate therapy suffering from acute post-viral rhinosinusitis.
Decongestant (oral / nasal) b Nasal decongestants may be effective in improving mucociliary clearance throughout the
Check for likely ABRS «INCS q acute phase of the disease. No studies have been performed evaluating the effect on resolution
ecKfor like . > ° Decongestants <10 days or reduction of symptoms of postviral ARS. Based on the absence of clinically relevant data,
y, [Symptoms >10 days or increased after 5 daVS? Herb |g dici Y the EPOS2020 steering group cannot advise on the use of decongestants in acute post-viral
= 3 of the following: @ = nerbal medicine thinosinusitis.
0, -
- Fever ab9ve 3? C Sallr!e Spra.y { I'II:ISGS Nasal irrigation with saline One small study did not find a difference between saline nasal spray versus no treatment.
» Double SICkenlng + Avoid antibiotics One very small study found a larger effect of high volume versus low volume saline rinsing

on purulent rhinorrhoea and post-nasal drip. Based on the very low quality of the evidence
no strong advice can be given about the use of nasal saline irrigation although on theoretical
grounds saline can be expected to be beneficial rather than harmful.

« Unilateral disease
- Severe pain
« Raised ESR/CRP

Improvement after
10 days of antibiotics?

Consider antibiotics
No other investigations

Refer to Secondary / Tertiary Care

ﬂ g ™
=) . . . PRESENCE OF ALARM SYMPTOMS
E Consider and test for differential
| (o5 odontogenic unga il Dopacdgehe ool
- bacterial resistance, immunodeficiency) . Ophthalmoplegia « Signs of meningitis
g or non_sinus diagnoses . Reduced Visual acuity - Neurological Signs
S (e.g., migraine) IMMEDIATE REFERRAL
@
w

EPOS 2020
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Summary. The effects of nasal saline treatment for ARS
had mixed results. It should be considered an option for
adults but recommended for children with a duration >5
days. Devices with high diffusion, regardless of volume
or pressure, were favored for adult patients, while

large-volume with positive pressure devices were recom-
mended for children. Isotonic saline 1s suggested for
adults and children due to its low adverse event rate.
Characteristics of the studies are displayed in Table 2.

Chitsuthipakorn W., et al, OTO Open, 2022



TREATMENT OF ABRS

Table 1.4.4. Treatment evidence and recommendations for adults with acute bacterial rhinosinusitis (ABRS).

Level of .
Therapy . GRADE recommendation
evidence
Antibiotics Ta Antibiotics are effective in a select group of patients with symptoms and signs suggestive of ABRS. From the limited
data available (two studies versus one) it seems that amoxicillin/penicillin (beta-lactams) especially are effective
and moxifloxacin (fluoroquinone) is not. The efficacy of beta-lactams is evident at day three where patients
already experience better symptom improvement and continues with a higher number of cures at completion of
treatment. However, careful patient selection for those with ABRS is needed to avoid unnecessary use of antibiotics
and side effects.
Antihistamines b () There is one study evaluating antihistamines versus placebo in adults with allergic rhinitis and ABRS showing no

effect. Based on the very low quality of the evidence, the EPOS2020 steering group cannot advise on the use of
antihistamines in post-viral ARS and ABRS.

Nasal irrigation with One study comparing hypertonic saline nasal spray, isotonic saline nasal spray and no treatment in addition to

saline antibiotics did not find a difference between the groups. Based on the very low quality of the evidence no advice
can be given about the use of nasal saline irrigation.
Sodium Hyaluronate Ib One study evaluating sodium hyaluronate compared to placebo in a nebulizer ampoule for nasal douching in

addition to levofloxacin and prednisone showed significantly fewer symptoms and better smell threshold in the
sodium hyaluronate group. Based on the very low quality of the evidence no advice can be given about the use of
sodium hyaluronate.

ABRS, acute bacterial rhinosinusitis; ARS, acute rhinosinusitis.

EPOS, 2020



TREATMENT OF CRS

ms ) EPOS 2020: Care pathways for CRS

Diffuse / bilateral CRS Presence of: Secondary diffuse CRS
(e.g. vasculitis / immune disorder)

« Bleeding / crusting

Two CRS symptoms Self-Care  Severe pain gi:’s'i‘:g:l')’i“‘)’e:t'gat'°"s

One of which should be nasal obstruction « Self-education / e-Health Prima -ITlssuIe i - «CTscan e

and/or discoloured discharge « Saline spray / rinses ry +HIVOIVEMENT O OEhel-ordans - Involve appropriate specialists
+ facial pain/pressure «INCS (if OTC) «— diffuse CRS to treat underlying disease

+ reduction or loss of smell « Avoid antibiotics

> 12 weeks « Avoid exacerbating factors

v Appropriate medical therapy (AMT) ; Periorbital Qedema[emhema

® 6-12 weeks: Gasa st.eroid (drops / spra @)
¥ (HEFOvEret: « Saline rinses
e ——{ e —— ” p L ducate technique / compliance 6-12 weeks:
| R Refer to Primary Care /I € improvement?
! e

Check treatable traits arbidities * Additional work-up:

- Saline rinses . CT-scan, SPT, lab; reconsider treatable traits, compliance
M (i nnt () ‘6-12weeks. ;
+ Educate compliance/technique improvement?

« Avoid antibiotics

Refer to Secondary / Tertiary Care ———

Check treatable traits / comorbidities *
History and full ENT exam
Nasal endoscopy

Follow EPOS 2020 management scheme
Diffsa/ bilataral CRS on diffuse / bilateral CRS

Localized / unilateral CRS _ CTscan
(urgent if suspicion of tumour)
Diagnosis rejected
Reconsider differential diagnosis

Diagnosis confirmed
Surgery likely
Refer if necessary / suspected malignancy

Consider CT scan
No (apparent) CRS Reconsider differential diagnosis

Non-type 2 Type 2

«» Main complaint often « Main complaint often smell loss
discharge/facial pain or blockage/congestion AFRS

+ Less asthma « N-ERD and/or asthma g
«Less ato « Ato «Young
i o « Atopy
NE: purulence NE: polyps, eosinophilic mucin +Warm humid climate
Lab: normal IgE, no eosinophilia Lab: elevated IgE, eosinophilia + Asthma
« SPT: positive for fungi

Consider:
AMT (+ longterm antibiotics) AMT L:!;OCS) AT GRSl kises it corbrase

« Ophthalmology and
FESS neurosurgery consultation
« Preoperative OCS

(H)
6-12 weeks: improvement? FESS

« Tailored (extended) surgery
Q. (=) to remove all debris
- Histopathology
Additional therapy Additional therapy eosinophils, hyphae, CL crystals
Consider: Consider: « Culture fungus
« Xylitol rinses « Biologicals (+)

« Longterm antibiotics « ATAD in case of N-ERD Saline rinses
« Revision surgery « OCS taper 6-12 weeks: INCS
Additional investigations + Revision surgery improvement? ocs

Consider: Consider immunotherapy
« Secondary diffuse CRS (~)

(e.g. vasculitis / immune disorder) Repeat imaging with
concern for recurrence

Secondary / Tertiary
Care

Nasal irrigation with saline o There are a large number of trials evaluating the efficacy of nasal irrigation. However, the quality of the studies is not
always very good which makes it difficult to give a strong recommmendation. However, the data show:
Nasal irrigation with isotonic saline or Ringer’s lactate has efficacy in CRS patients.
There is insufficient data to show that a large volume is more effective than a nasal spray.

The addition of baby shampoo, honey, or dexpanthenol as well as higher temperature and higher salt concentration do
not confer additional benefit.

The steering group advises the use of nasal saline irrigation with isotonic saline or Ringer’s lactate with or without the EPOS 2020
addition of xylitol, sodium hyaluronate, and/or xyloglucan and advises against the use of baby shampoo and hypertonic P
saline solutions due to side effects.



Treatment of AR

( Symptoms of allergic rhinitis )
/ \
* VAS (nose) |
* Patient preference (oral vs intranasal treatment) 3
. .
h 4
VAS score <50 VAS score 250
C * Avoidance o * INCS * INCS
nown allergens * Intranasal H -antihistamine * Other * INCS and intranasal H -antihistamine
and pollutants  * Oral H -antihistamine (if VAS score <2) treatment * Other treatment
y
‘ .
/ \
|| Review symptomatic patient after 5-10 days )
’ .
VAS score <20 - VAS score 250
* Consider stopping treatment if outside allergy VAS score 20-50 * Step up (according to ARIA guidelines)
season e Continue if possible, or consider referral to
* Continue treatment if during allergy season treatment specialist physician
.

-

Bousquet, 2020
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Allergic Rhinitis. Of the 23 studies that assessed the effects of
nasal saline treatment in patients with AR, 19 were RCTs
and 4 were meta-analyses. Eleven RCTs assessed adult
AR,*' and 8 RCTs assessed pediatric AR.">?? Three meta-
analyses pooled the data from adult and pediatric AR,'***
and 1 meta-analysis examined data only from children.**

In adult AR, 4 RCTs compared the effects of saline treat-
ment with no-saline treatment.®”'>"* Duration of treatment
ranged from 2 to 6 weeks. Three studies favored the saline
treatment in symptom reduction.®”'" The benefits were
demonstrated after 2 to 3 weeks and continued until 4 to 6
weeks. Patients in the saline treatment group used fewer anti-
histamin€s.  Ih¢ mcta-analyses showed that saline treat-
“ment was superior in symptom improvements.>>’ Adverse
effects were not different from control.

In pediatric AR, 6 RCTs compared the effects of saline
treatment with no-saline treatment.'>'”'** All RCTs
reported benefits of nasal saline treatment over control.
Decreases in symptom score and antihistamine usage favored
the nasal saline treatment at 4 weeks.'” The addition of saline
spray to nasal steroid showed beneficial effects, such as
reduced dosage of intranasal steroid spray, at 8 to 12
weeks.'”?? In children with asthma, quality of life (QoL)
improvement was shown at 12 weeks.'” The meta-analyses
showed decreases in symptoms™* and antihistamine usage.>*
However, the disease-specific health-related QoL was not
affected.” Temporary otalgia and epistaxis were noted."”

Devices. In adult patients, | RCT showed that nasal saline
treatment with a squeeze bottle (240 mL) was better than a
syringe (20 mL) in reducing symptoms. ~ There were no
adverse effects in either device.'? Spray was effective when
compared with baseline.”'” Yet, there were no comparisons
between spray and other devices.

No study directly compared the effects among different
devices in children. Many devices (spray, atomizer device, or
large-volume syringe) provided beneficial effects. Minor
adverse events, such as otalgia, ear fullness, and epistaxis,
occurred in 30% of the patients who used a large-volume
device'® but none in very low and low-volume devices.'”'*-*!

Artucle reuse gusdelines

sagepub . com/journals-permissions
DOL 100 177/2473974X221105277
htep://oto-openorg

®SAGE

—In pediatric AR, 3 RCTs compared the effects between
hypertonic and isotonic saline.'®'®!'” The meta-analysis,
which included these RCTs, favored the hypertonic saline
over the isotonic saline. The antihistamine usage was not dif-

ferent between the tonicities. Adverse effects were reported
without statistical differences.”*

Summary. Nasal saline treatment decreased symptoms of
AR. The duration of treatment was at least_2 weeks in adult
patients and 4 weeks in pediatric patients. There was a
slight chance of local nasal irritation in pediatric patients. A
large-volume device (>60 mL) was more effective and rec-

ommended 1n adult pafients, while a very [ow- to low-
volume device (<60 mL) was recommended in children.
Hypertonic saline treatment was more effective in adults
and children with AR. However, adverse events were
reported in a small number of patients. Therefore, isotonic
saline should be used first. Buffered and nonbuffered saline
can be used in adults and children. A summary of the stud-
ies in AR 1s shown in Table I.

Chitsuthipakorn W., et al, OTO Open, 2022
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International consensus statement on allergy and
rhinology: Allergic rhinitis - 2023

Intranasal saline

Aggregate grade of evidence: A (Level 1: 4 studies,
level 2: 17 studies)

Benefit: Improved nasal symptoms and QOL,
reduction in oral antihistamine use, and improved
mucociliary clearance. Well-tolerated with excel-
lent safety profile.

Harm: Nasal irritation, sneezing, cough, and ear
fullness. See Table I1.C. in full ICAR document.
Cost: Minimal.

Benefits-harm assessment: Preponderance of bene-
fit over harm.

Value judgments: Nasal saline can and should be
used as a first line treatment in patients with AR,
either alone or combined with other pharmaco-
logic treatments as evidence supports an additive
effect. Hypertonic saline may be more effective in
children. Data is otherwise inconclusive on opti-
mal salinity, buffering, and frequency and volume
of administration.

Policy level: Strong recommendation.

Intervention: Nasal saline is strongly recom-
mended as part of the treatment strategy for
AR.

Adult population. All studies found improvements in
clinical outcomes with the utilization of nasal saline, with
formulas varying in salinity, buffering, and frequency, vol-
ume, and mode of administration. Studies also varied
in the types of AR evaluated.’®”?%°7 Compared to no
intranasal treatment, hypertonic saline was found to sig-
nificantly improve outcomes, including nasal symptoms,
QOL, and oral antihistamine use.???%-2092:2094 Ura] et al.>%°!
further compared hypertonic and isotonic saline irriga-
tions, finding improved mucociliary clearance with the
isotonic solution only. Looking at subjective outcomes
with hypertonic versus isotonic solutions, however, Cor-
dray et al.’’®® and Sansila et al.’°®> found QOL and
symptom score were better with hypertonic solutions.
Finally, Yata et al.’’°” evaluated both subjective and objec-
tive outcomes and found no difference between hypertonic
and isotonic saline irrigations. Focusing on isotonic saline
with various degrees of buffering, Chusakul et al.>** found
that after 10 days buffered isotonic saline with mild alka-
linity had the greatest impact on reducing nasal symptom
scores and was preferred by most patients. Both Cordray
et al.?’®” and Lin et al.?*’° found INCS had similar effi-

- KxRhinology

Wise et al, 2023
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Summary. The benefits at a short postoperative period
were not demonstrated. Saline treatment is recommended
when the duration of treatment 1s >3 weeks and up to 3
months after ESS. A large-volume device 1s preferred.
Hypertonic and isotonic saline showed benefits on subjec-
tive and objective outcomes. Due to the potential of increas-
ing pain and 1irritations caused by hypertonic saline, 1sotonic
saline 1s recommended for the postoperative period after
ESS. Buffered and nonbuffered saline can be used.
Characteristics of the studies are displayed in Table 5.

Chitsuthipakorn W., et al, OTO Open, 2022



Nasal Irrigation Devices
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Nasal Irrigation New Device
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Guideline

Clinical and Experimental Otorhinolaryngology 2022; 15(1): 5-23.
Published online: February 15, 2022
DOI: https://doi.org/10.21053/ce0.2021.00654

Clinical Practice Guideline: Nasal Irrigation for Chronic
Rhinosinusitis in Adults

Park, D., et al, Clinical and Experimental Otorhinolaryngology, 2022



Distribution Pattern of Fluid

Wu, et al, 2022



Distribution Pattern of Fqud Flow

Before irrigation After irrigation with 120ml After irrvigation with 175Sml

Milk, D, et al, Clinical Otolaryngology, 2021
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Nasal irrigation is recommended for nasal hygiene, and still the main therapy in allergic rhinitis,
rhinosinusitis

Proposed biological rationale & benefit:

v Decreased mucus viscocity

v Increase the mucus clearance

v Decrease the inflammation and edema

v Improve the nasal symtoms & quality of life

Squeeze bottle is superior than syringe, and superior than nasal spray

Recommended amount of nasal saline in adult is more than 60mL while children below 60 mL with

position head tilt 45 degrees forward and 35 degrees to the contralateral side
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