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Abstract: The proportion of the population over 65 years old continues to grow. Chronic rhinosinusitis is common in this population
and causes a reduction in quality of life and an increase in health care utilization. Diagnosis of chronic rhinosinusitis with nasal polyps
follows the same principles for elderly patients as in the general population, but the elderly population presents some diagnostic
challenges worth considering. Presbynasalis, the anatomic and functional changes of the nose and paranasal sinuses associated with
aging must be accounted for when caring for these patients. In addition, polypharmacy and other medical issues that can cause similar
symptoms must be considered. Medical therapy is generally similar to the general population but with additional concerns given the
propensity for geriatric patients to be on multiple medications and to suffer from multiple medical issues. Sinus surgery should be
considered following the same indications as in the general population. While some authors have found higher complication rates in
endoscopic sinus surgery, others have found higher rates of success. As always, the risks of surgery must be considered with the
possible benefits on a patient-to-patient basis.
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Introduction
The proportion of the US population that is over 65 years old is growing. It is estimated that over 20% of the population
will be over 65 years old by 2050.1 In 2015, patients over 65 years old were responsible for 58% of all specialist visits.2

More specifically, chronic rhinosinusitis (CRS) is the sixth most common chronic disease in the elderly.3 CRS is also
significantly more common in people over 65 years old.4 Furthermore, rates of nasal polyps have been shown to be
significantly higher in elderly patients with CRS.5 On an individual level, CRS can worsen sleep quality and fatigue.6

Soler et al found that patients with CRS reported more cognitive dysfunction, and objectively, they had worse response
times on computerized testing.7 Another group led by Soler looked at baseline health state utility values in CRS. Health
state utility values range from 0 to 1, with 0 being death and 1 representing perfect health. CRS scored 0.65 - similar to
coronary artery disease requiring percutaneous coronary intervention, congestive heart failure, and Parkinson’s disease.8

CRS in the elderly also appears to have a significant financial impact. Recently, Bhattacharyya et al reported that the
annual incremental cost for patients with chronic rhinosinusitis with nasal polyps (CRSwNP) compared to patients
without CRS was $11,507.9 Clearly, CRSwNP can cause significant reduction in quality of life and overall health as the
negative impacts of CRSwNP are multiple and extend well past classic symptoms of sinus disease. The elderly
population may be more susceptible to these negative effects as evidenced by the fact that healthcare utilization was
found to be higher in the elderly population with CRS as well.10 With CRSwNP being a more common problem in the
elderly, building an understanding of diagnosis and management specifically for this patient population is important. The
elderly population is growing, and they are at higher risk for suffering from CRSwNP. For these reasons, a review of the
current understanding of CRSwNP in the elderly population is of value. The elderly population poses some challenges in
the management of CRSwNP. These fall into three broad categories: diagnostic challenges, challenges with medical
management, and challenges posed by surgical intervention. In conclusion, solutions will be discussed for each category.
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Epidemiology
Nasal polyps have been recognized for millennia with references dating back to Egypt around 2000 B.C.11 Nasal polyps
are well recognized today as a relatively common nasal mass, typically developing in the setting of nasal inflammation
(Figure 1). Classically, chronic rhinosinusitis is separated into two main classes based on the presence of nasal polyps:
CRSwNP and chronic rhinosinusitis without nasal polyps (CRSsNP). As noted above, this review will focus on
CRSwNP.

The incidence of CRSwNP is reported to be around 1–4%; however, there is a significant possibility that this is
a conservative estimate given the importance of endoscopy for diagnosis.12,13 Supporting this, autopsy studies have
found a higher prevalence, although the clinical significance of this finding remains unknown.11 The incidence is
higher in men and significantly increases in patients over 40 years old. Prevalence appears to peak in the 4th to 6th
decades of life.5,13 According to the European Position paper on Rhinosinusitis and Nasal Polyps (EPOS 2020), ~5%
of elderly adults (greater to or equal to 60 years old) suffer from CRSwNP.14 Cho et al found that in patients with
CRS, the elderly cohort trended towards having a higher rate of nasal polyps.15 This same group later reinforced this
finding and actually found a statistically significant increase in the proportion of elderly patients with polyps.16

An interesting component of the work performed by Yancey et al looked at the overall health of patients with CRS.
Using Short Form 8 (SF-8), they assessed the subjective health of patients with CRS and compared this to age-matched
patients from the general population. They found that patients over 60 years old scored significantly worse in 7 of 8
domains, while middle-aged patients and young patients scored worse in 6 and 4 of 8, respectively.2 This shows that it is
possible that CRS disproportionately affects the general health of the elderly population.

Presbynasalis
To understand how CRSwNP affects the elderly population, one must first understand the expected changes that occur
within the nose and sinuses that accompany aging. Presbynalis is the term used to refer to the changes in sinonasal
anatomy and function that are part of normal aging.17

Anatomically, multiple factors can change nasal airflow. Nasal tip support weakens, and the tip can become ptotic due
to weakening of the connective tissues, as well as loss of muscle mass of the facial muscles. In addition, the septal
cartilage can fragment, and the columella can retract.3 Combined together, all of these factors can lead to a reduction in
nasal airflow.

Interestingly, both acoustic rhinometry and computed tomography (CT) studies have found that nasal volume
increases with age; however, intranasal resistance has also been shown to increase with age.18–20 This seemingly

Figure 1 Intraoperative endoscopic image of a nasal polyp. Photo courtesy from Alissa Kanaan.
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contradictory set of findings has been explained by the loss in elasticity of the nasal tissues. Another finding of unclear
significance is the fact that the nasal cycle seems to significantly diminish in patients over 50 years old.21 The cause of
this is not apparent, but it could contribute to feelings of congestion in the elderly population.

On a microscopic level, cilia beat frequency decreases, therefore impairing mucociliary clearance.22,23 The percentage
of body weight that is water decreases with age as well resulting in thicker mucus.17 Nasal blood flow is reduced,
impairing the ability of the nares to humidify and warm the air, contributing to nasal dryness.24 These factors result in
thicker mucus that is more resistant to clearance. In addition, sympathetic tone decreases compared to parasympathetic
activity further resulting in an exacerbation of mucosal excretory activity.17

From a functional standpoint, there are some key changes that occur with age. First, olfaction frequently falters in the
elderly, with up to half of patients aged 65–80 years showing some deficit.17 This is amplified over 80 years old, with
over 75% of patients experiencing olfactory dysfunction.25 Etiology is multifactorial and can obscure underlying
diagnoses. The neuroepithelium of the olfactory groove thins, while the density of receptors also decreases.26 Of note,
this is magnified in smokers. This change in sense of smell results in impaired sense of flavor and impacts quality of life
in many patients. As loss in sense of smell is a key symptom of CRSwNP, the olfactory changes accompanying aging can
cloud the diagnosis. Following in this vein, the elderly population can experience olfactory dysfunction as a normal
variant of aging, as a symptom of CRS, or as a presenting symptom of other illnesses, such as neurodegenerative
disorders further obscuring the picture.

The importance of a functioning sense of smell is sometimes lost on patients. Santos et al reported that 37% of
patients with olfactory dysfunction have had a hazardous event precipitate from their sensory loss.27 Due to the risks
posed, olfactory changes should be taken seriously, and patients should be assessed for possible treatable causes. Proper
counseling on the risks posed by hyposmia/anosmia is important as well.

Immunosenescence, the waning of the immune system in old age, also results in an increased susceptibility to
pathogens. Serum IgE levels drop, and eosinophils have a weaker response to cytokines.16 As patients age, changes in
antigen presentation also lead to a generally weaker immune response. In addition to this age-related diminished response
and function, elderly patients also develop a baseline chronic inflammation with higher circulating levels of pro-
inflammatory cytokines.28,29

As humans age, some sinonasal changes are expected. These can be anatomic, microscopic, functional or immuno-
logic (Table 1). It is important to keep these changes in mind when evaluating a patient with concerns for CRS.

Pathophysiology
As explained above, CRS is split into two phenotypes - CRSwNP and CRSsNP. It is still not clear why some patients
with CRS develop polyps, while others do not. Polyps are driven by inflammatory reactions driving edema, hypertrophy
and outgrowth of nasal mucosa.30 Polyps are benign but cause significant functional problems including nasal obstruction
and anosmia. CRSwNP is uncommon in children and often presents later in life.5 Adult-onset asthma is frequently seen
in patients with CRSwNP.5,12

Both host and environmental factors play a role in the development of CRSwNP. Some host factors include impaired
mucociliary clearance, dysregulation of epithelial barrier functions in the sinonasal mucosa, innate immunity and an imbalance in

Table 1 Common Findings in Presbynasalis.17

Nasal Volume Increases

Nasal resistance Though volume increases, resistance also increases likely due to decrease in tissue elasticity and loss of tip support

Nasal cycle Diminished in elderly patients

Olfactory function Worsening sense of smell

Immunosenescence Decreased function of innate and adaptive immunity

Mucus production Mucus thickens and ciliary beat frequency decreases leading to more bothersome rhinorrhea

Clinical Interventions in Aging 2022:17 https://doi.org/10.2147/CIA.S279765

DovePress
687

Dovepress Merrill and Kanaan

Powered by TCPDF (www.tcpdf.org)

https://www.dovepress.com
https://www.dovepress.com


the microbiome of the sinonasal tract.12,31 These host factors leave the individual more subject to environmental factors, such as
allergens and bacteria. In older adults, S100 protein levels are significantly lower.15 S100 family proteins play a key role in the
function of the epithelial barrier as well as the repair of the epithelial barrier.28 Interestingly, Jiang et al found that elderly patients
with CRSwNPwere more likely to display more severe tissue edema in terms of tissue remodeling on a histological level.32 The
microbiome changes as patients age with a greater burden of Fusobacteria and S. aureus compared to younger patients.33,34

Barrier function impairment has also been linked to Staphylococcus aureus and Pseudomonas aeruginosa.35

Impaired mucociliary clearance combined with thicker mucus seen in the elderly population results in prolonged
contact of the epithelium with irritants. Excess secretions can drive local tissue hypoxia, further impairing mucociliary
clearance and worsening the problem.31 Though initially believed to be predominantly driven by a type 2 immune
response, CRSwNP has been shown to present with type 1, type 2, and type 3 responses.31

Type 2 responses involve upregulation of interleukin 4 (IL-4), IL-5, IL-13, and IgE.12,36 Eosinophilia is also
characteristic.37 In a type 2 response, various insults can stimulate a cytokine cascade that leads to stimulation of ILC-
2 cells and TH2 cells to release IL-4, IL-5, and IL-13. IL-5 drives eosinophilia, while IL-4 and IL-13 activate
macrophages, stimulate goblet cells, and promote class switching in B cells to promote production of IgE.38 Through
these pathways, edema develops, and mast cells and basophils release histamine and extracellular matrix deposition in
driven by macrophages and fibroblasts.38,39 The combination of extracellular matrix deposition and inflammatory edema
drives the remodeling process underlying polyp formation. This process is demonstrated in Figure 2. Non-type 2
responses include type 1 and type 3 responses. Type 1 responses are mediated by interferon gamma, tumor necrosis
factor and lymphotoxin alpha leading to macrophage activation and an upregulation of IgG.36 Type 1 responses also
show a high level of neutrophilic activation. Type 3 responses are mediated by IL-17A, IL-17F and IL-22.36 Type 3
responses trigger neutrophil proliferation and recruitment.36

CRSwNP as a broad phenotype has been further broken down into a wide array of endotypes based on the infiltrate
immune cells, cytokines present, and inflammatory mediators present.37 Eosinophilic infiltrates driven by type 2 response

Figure 2 Type 2 inflammation pathways.
Notes: Data from these studies.36–39 Created with BioRender.com.
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are a key component of most descriptions.14,40,41 There are two endotypes frequently mentioned in the literature –
eosinophilic (also referred to as type 2 mediated) nasal polyps (E-NP) and non-eosinophilic (also termed neutrophilic or
non-type 2 mediated) nasal polyps (NE-NP). A breakdown described by Grayson et al is included below in Figure 3.36

While this is useful, it is important to note that these classes are not binary and likely represent points on the spectrum.37

Specifically, in the elderly population, there is evidence that they may be more likely to have a response that is less
dominated by type 2 responses.28 Multiple studies have offered a more granular breakdown of endotypes, but that is
beyond the scope of this review as it appears that the eosinophilic component is the most clinically relevant. Due to the
variability of the studies reporting on this issue, there is no clear cutoff of what defines eosinophilic CRSwNP.42

In terms of differentiating endotypes, histology is the gold standard. However, multiple methods of testing have been
described in an effort to identify patients with eosinophilic CRSwNP without direct histology.41,43,44 Both absolute
eosinophil count and blood eosinophil percentage have been found to be reasonably good at differentiating patients
CRSwNP into E-NP and NE-NP.41,43 However, some researchers have concerns as these measures do not actually
investigate whether eosinophilic cytokines are present.31 Elevated IgE levels have also been correlated with E-NP.43

Presentation and Diagnosis
Chronic rhinosinusitis is defined as 12 weeks of at least two of the following symptoms: nasal congestion or obstruction,
rhinorrhea, posterior nasal drainage, facial pain or pressure, change in sense of smell, and either endoscopic signs of
disease or CT findings consistent with inflammatory disease.45 For CRS to be diagnosed, one of the symptoms reported
must be either nasal obstruction/congestion or nasal discharge (anterior or posterior).14 CRS should not be diagnosed
solely on radiographic studies given the high incidence of radiological anomalies.46

Elderly patients reported loss of sense of smell more frequently, and rhinorrhea and nasal obstruction less frequently.30 In
one prospective case series, elderly patients with CRS were also found to be more likely to present with polyps.47 This study
reported that facial pain, environmental allergy and rhinorrhea were more common in the younger groups.

CRSwNP has significant overlap with CRSsNP in terms of symptoms, so a physical exam is critical. In most cases,
polyps are present bilaterally. While large polyps can be seen on anterior rhinoscopy, nasal endoscopy is often needed in
identifying polypoid disease, as clinically significant polypoid disease may be missed on anterior rhinoscopy.11 While the
classic presentation of nasal polyps on exam is pale grayish smooth masses in the nasal cavity, often emanating from the
ethmoid sinuses, they can still be heterogeneous (Figure 1).12 Polyps may appear yellowish, translucent or even
erythematous. Clinical diagnosis can be made based on history and clinical examination. If there is any doubt as to
the character of a nasal mass, imaging should be pursued prior to biopsy.

In addition to presbynasalis, there are other clinical entities that can complicate diagnosis. Importantly, polypharmacy
must be considered as many common pharmaceutical compounds list “rhinitis” as a possible side effect. This is
particularly germane to the elderly population, as patients over 65 years old use at least 5 medications on average.3

For patients with suspected polyps, imaging plays an important role in diagnosis and management. For sinonasal
pathology, a non-contrasted CT scan is the preferred imaging modality. Imaging plays a key role in the identification of

Example phenotypes 

Endotype evaluated on 
histology (variable definitions 

reported)

Anatomic distribution 
(assessed via endoscopy or 

imaging)

Chronic 
Rhinosinusitis 

Discrete 
anatomic 

involement  

Type 2

Allergic fungal 
rhinosinusitis 

Non-type 2

Osteomeatal 
complex 

obstruction

Isolated frontal 
or sphenoid 

sinusitis

Diffuse 
involvement

Type 2

Eosinophilic 
CRS 

Allergic fungal 
rhinosinusitis 

Non-type 2

Non-
eosinophilic 

CRS

Figure 3 Breakdown of CRS.
Notes: Data from Grayson et al.36
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characteristics that could make early surgical intervention more favorable, such as mucocele formation, intraorbital
extension, and intracranial extension of disease.11 Magnetic resonance imaging is often unnecessary in CRSwNP, unless
there is concern for spread beyond the paranasal sinuses.

CRSwNP has a highly variable disease course, and there is no reliable way to predict what an individual patient may
go on to experience. Some will experience mild symptoms that cause little effect on quality of life. Others may have
recurrent exacerbations of obstructive bacterial sinusitis requiring antibiotics; however, many may have obstruction of
sinuses without ever-experiencing bacterial sinusitis.11 Unfortunately, some will have persistent diseases requiring
multiple surgical interventions. There are many grading systems and scoring systems that attempt to stratify the severity
of the disease. A few of the most commonly used ones are outlined in Table 2.

Important to consider in a patient with CRSwNP is concomitant asthma. There is a strong association between CRS and
asthma even in the elderly population.48 Even if patients had not previously been diagnosed with asthma, it is important to
consider this and screen patients with CRS so that they may be directed to proper providers for asthma workup if indicated.

Along a similar vein, when patients present with nasal polyps, aspirin exacerbated respiratory disorder (AERD)
should be considered. The triad of aspirin sensitivity, asthma, and nasal polyps often develops insidiously, and diagnosis
is often made years after the onset of symptoms.49 When on a consistent daily low-dose aspirin (81 mg), adverse
reactions may not occur until the patient is off aspirin for a few days and then restarts further obscuring the diagnosis of
AERD.50,51 Given that elderly patients are more likely to be prescribed aspirin, a consideration of a patient’s medical
history and medication list may offer insight into the etiology of sinus disease. A related disease, NSAID-exacerbated
respiratory disorder (N-ERD), has been shown to be associated with older age.52 As elderly patients may receive NSAID
prescriptions for arthritis and other age-related diseases, this is important to keep in mind as well.

Medical Therapy
Intranasal Therapies
Baseline medical therapy for patients with CRS, regardless of the presence of polyps, consists of intranasal corticoster-
oids and nasal saline irrigations. Benefits include improved mucociliary clearance, disruption of biofilms, clearance of
allergens, and improvement in mucus clearance.45 Nasal irrigations have been shown to be beneficial in a Cochrane
review, but proper technique is important to review with patients.53

Intranasal steroids reduce airway inflammation.45 Side effects are generally mild and include epistaxis, nasal itching
and headache. Epistaxis is important to counsel patients on as presbynasalis leads to thinning of the nasal mucosa,

Table 2 Common Scoring Systems Used to Assess CRS Severity.14

System Modality How It Works

Sinonasal Outcomes Test 22
(SNOT 22)

Patient questionnaire 22 questions over 5 domains (scored 0–5 (no problem to as severe as it can be)

are posed to the patient. Scores are then added. Scores can be followed over

time to track progression of disease or effectiveness of treatment.

University of Pennsylvania Smell
Identification Test (UPSIT)

Objective test of
scratch and sniff

scents

40 scents are presented with multiple choice answers. Patients must provide an
answer for each scent. The score is then compared to gender and age normative

values.

Lund Mackay Score CT Each paranasal sinus is graded 0, 1 or 2. The ostiomeatal complex Is graded 0 or

2. Scores are added.

Nasal Polyp Score Endoscopy 0 = no polyps

1 = polyps in middle meatus

2= polyps below inferior border of middle turbinate
3 = polyps reaching inferior border of inferior turbinate

4 = polyps reaching floor of nose or obstructing inferior meatus

Lund Kennedy Score Endoscopy Endoscopy is performed and polyps, discharge, crusting and edema are scored 0,

1 or 2. Scores are added.
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theoretically increasing the risk for epistaxis. Also, elderly patients tend to have a higher propensity to be on antic-
oagulant or antiplatelet medications, possibly further increasing the risk of epistaxis. Long-term use has been shown to be
safe, and no impact on systemic cortisol levels has been found.14 Importantly, despite the fact that the elderly population
is more likely to suffer from cataracts and glaucoma, long-term use of intranasal steroids has not been shown to increase
lens opacity or intraocular pressure.54

A key component of intranasal corticosteroid use is proper technique – aiming away from the septum by using the
contralateral hand for an individual nare.45 An assessment of the patient’s ability to effectively use intranasal steroids is
important. There may be some concern about the dexterity required to self-administer these medications in the elderly
due to issues such as arthritis. However, a survey study showed that over 95% of elderly patients and patients with
arthritis found mometasone furoate nasal spray easy to use.55 If individual patients struggle with certain administration
devices, others can be used. Providers can consider adding steroids to nasal irrigations if patients find irrigation bottles
easier to use.14 This could also be of value in patients using an auto-irrigator device. If these methods are unsuccessful,
nasal steroid drops can be considered. If achieving proper posture during administration is not possible, an exhalation
delivery system may improve usability. Regardless of which method is chosen, the provider must adequately educate the
patient on proper technique.

Oral Steroids
Short courses of oral corticosteroids are a valuable component of the medical management of CRSwNP, improving both
subjective and objective measures.14,56 However, the side effect profile must be considered. This is especially true in the
elderly population. Problems common in the geriatric population such as osteoporosis, diabetes and hypertension can all
be exacerbated acutely by oral corticosteroids.3 Even short courses of steroids can have negative cognitive and
psychiatric effects, including memory issues.57 With underlying memory issues more common in the elderly, this
possible worsening must be seriously considered. Steroids can also negatively impact bone health. Within one month
of use, apoptosis of osteoblasts can be seen. Steroids exert an anti-vitamin D effect, reducing calcium absorption and
increasing bone absorption.57 Short courses of under 12 days have been shown to result in a reduction in bone formation
in the elderly.58 This is important to consider in the elderly population as they are more likely to have lower bone density
and vitamin D deficiency at baseline. Judicious use of oral corticosteroids is important and must be made on an
individualized basis. If the risks are not disproportionate, a short course of oral corticosteroids is worth consideration
for CRSwNP.46 Long-term use of steroids increases the risks of problems such as osteoporosis, glaucoma, cataract,
adrenal failure, peptic ulcer, gastritis, diabetes mellitus and hypertension.57 Therefore, long-term use should be discour-
aged. It is important to keep systemic effects of corticosteroids in mind even when prescribing low doses and short
courses.

Oral Antibiotics
Generally, in CRSwNP a trial of a three-week course of doxycycline is worth consideration for symptomatic
management.46,59 Short-term antibiotic regimens are frequently used in CRS to treat acute exacerbations; however, if
treatment directed at the inflammatory basis of CRS is not initiated, antibiotic regimens will only provide temporary
benefit.45 When possible, culture directed antibiotics are preferable. According to the American Academy of
Otolaryngology – Head and Neck Surgery Clinical Practice Guidelines (CPG), acute bacterial rhinosinusitis in elderly
patients should be treated with amoxicillin with clavulanate for 10 days if not allergic. In patients with penicillin allergy,
doxycycline or a respiratory fluoroquinolone is recommended. Some have argued for extended courses of macrolide therapy
as an anti-inflammatory and immunomodulatory agent, but studies on the efficacy of macrolide therapy have been mixed and
no recommendation for use could be made by EPOS 2020.14 With further understanding of endotypes, more targeted
macrolide therapy may prove of value in the future. One key point to consider when contemplating macrolide therapy in the
elderly population is the growing evidence that macrolides carry a notable cardiovascular risk.60–62 As the elderly population
is more likely to have underlying cardiovascular conditions, this is especially important. Importantly, clarithromycin
specifically should not be used in patients who are on statins due to CYP3A4 inhibition.14
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Biologics
According to EPOS 2020, patients qualify for consideration for biologics if they have bilateral nasal polyposis, have
failed endoscopic sinus surgery (ESS) and meet three of the following criteria:14

1. Evidence of type 2 inflammation shown by tissue eosinophils greater than or equal to 10 per high-powered field,
blood eosinophilia with greater than or equal to 250, or total IgE greater than or equal to 100.

2. Repeated need for systemic corticosteroids (two or more courses per year or long-term need (over 3 months)).
3. Sinonasal Outcome Test (SNOT-22) greater than or equal to 40.
4. Anosmia on standardized smell test.
5. Asthma requiring inhaled corticosteroids.

Patients should be evaluated for response in those five areas at 16 weeks and at 1 year. If no response is found, biologics
should be discontinued. The same indications apply to elderly patients. Dupilumab, mepolizumab and omalizumab are
currently the FDA approved for treatment of CRSwNP.

Dupilumab is an antagonist of the alpha subunit of the IL-4 receptor. Through this inhibition, the IL-4 and IL-13
pathways are blocked. The LIBERTY NP SINUS 24 and LIBERTY NP SINUS 52 trials both showed promise in
dupilumab as a viable treatment option for CRSwNP. Collectively, the studies showed an improvement in nasal polyp
score, Lund Mackay score, UPSIT, and SNOT-22 scores at 24 weeks and an improvement in SNOT-22 and nasal polyp
scores at 52 weeks.63 Mepolizumab inhibits eosinophilia via blockade of IL-5. The SYNAPSE trial showed that
Mepolizumab was associated with an improvement in SNOT-22 scores as well as nasal polyp scores after 52 weeks of
treatment.64 Omalizumab is an anti-IgE antibody. The POLYP 1 and POLYP 2 trials showed an improvement in SNOT-
22, UPSIT, and nasal polyp scores at 24 weeks.65 Figure 4 shows where each of these medications impacts the
inflammatory reaction underlying CRSwNP. As more biologics become available, a more personalized approach to
each patient’s disease endotype may be possible.

Surgery for CRSwNP in the Elderly Patient
ESS is indicated in patients with CRSwNP who have failed appropriate medical therapy (nasal saline irrigation,
intranasal corticosteroids, with or without oral corticosteroids). As CRSwNP is not a life-threatening condition, care
must be taken to assess the patient’s comorbidities and anesthetic risk. When medical management fails, surgery is
the next consideration. Indications for surgery in the elderly population are the same as in the general population.3

Studies looking at ESS in CRS overall show generally positive results, with a few studies showing areas of
concern. Colclasure et al showed in 2004 that ESS is safe and efficacious in the elderly population with a significant
improvement in Sinonasal Outcome Test-20 (SNOT-20) scores.66 Ramadan et al found that elderly patients under-
going primary ESS had similar complication rates to the general population; however, they found that elderly patients
undergoing revision ESS had significantly higher rates of complications.67 Jiang and Hsu reported that ESS resulted
in a subjective improvement in sinus symptoms in patients over 65 years old at a higher rate than younger patients
but also noted higher complication rates.68 Krings et al also found higher complication rates in the elderly
population.69 Gardner et al recently contradicted that by showing no difference in complication rates or intraoperative
blood loss.70

Importantly, in 2007, one study showed that the quality-of-life improvements seen in ESS in the general population
were still present in the elderly population.71 In 2018, Lehmann et al bolstered this argument by showing that SNOT-22
scores improved with ESS.72 In 2021, Helman et al found ” … geriatric patients have reduced operative time and blood
loss, have significant reductions in post-operative SNOT-22 and NOSE scores, and have fewer minor complications than
the younger cohort”.73 All of this was despite the fact that the elderly cohort had a higher rate of comorbidities. Gardner
et al found significant improvement in SNOT-22 scores in elderly patients undergoing ESS as well.70 At this time, the
rate of complications in ESS for CRS in elderly patients in comparison with younger patients has not been definitively
established, but the effectiveness of surgery appears well established.
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Although the data are sparser when looking at CRSwNP specifically, the data are more favorable. Lee and Lee found
that geriatric patients undergoing ESS for CRSwNP had the best outcomes compared to other age groups as determined
by endoscopic exam at least 6 months after surgery.74 In a small study looking at 20 patients, Shin et al assessed Lund
Mackay scores pre and postoperatively and made comparisons between a cohort of elderly patients and a cohort of young
adults. The elderly cohort showed further improvement in Lund Mackay scores postoperatively, although this did not
meet significance.75 Again, looking specifically at CRSwNP, Brescia et al compared outcomes in patients aged 65 years
and older to a young adult (20–40 years old) cohort. Forty-three elderly patients and 71 young adult patients all with
CRSwNP who underwent ESS were included. They found that the rate of recurrence was lower in the elderly population
compared to the young adult population (11.6% vs 28.2%).76 A prospective study done by the same group found no
significant relationship between age and recurrence.77 Looking more specifically at a subset of patients who have non-
eosinophilic nasal polyps, post-operative Lund Kennedy scores were again significantly decreased specifically in the
elderly population compared to the young population.78 ESS for CRSwNP seems favorable in this age group if indicated.
Interestingly, some have suggested that more limited surgery could be considered in the elderly population if significant
comorbidities exist. Ideally, this would significantly shorten operative time while still providing benefits given the
favorable response the elderly population with CRSwNP seems to have to surgery.78

As research on endotypes continues to offer more insight on CRSwNP, certain patterns have started to develop in terms of
treatment response. Wen et al showed that patients with non-eosinophilic CRSwNP have a significantly less robust response
to systemic glucocorticoids.79 Interestingly, polyps with a high eosinophilic component appear to have higher rates of
recurrence, but this does not seem to be true in the elderly population.80–82 This idea was echoed by Cho et al who found that
in elderly patients, on average, although eosinophil infiltration was unchanged, eosinophil cationic protein levels were
significantly lower implying lower function of eosinophils.15 These age-related immune system changes could contribute to
differing rates of recurrence amongst patients of what seems to be the same endotype. As the understanding of endotypes
improves, further delineation of expected benefits from different treatments should continue to develop.

Figure 4 Inflammatory pathways underlying CRSwNP with current biologic agents approved for CRSwNP and their mechanism of action.
Notes: Data from these studies.38,39,63–65 Created with BioRender.com.
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On a more practical note, certain intraoperative interventions can help to make surgery safer and easier. Total
intravenous anesthesia (TIVA) has been found to be safe in the elderly population and has been shown to reduce
intraoperative bleeding in rhinologic surgery.83,84 Topical vasoconstrictors play a key role in obtaining hemostasis during
rhinologic procedures. While epinephrine is generally safe when applied topically, discussion with the anesthesia team,
especially in patients with cardiac risk factors more prevalent in the elderly population, is prudent.85

Alternatively, to avoid the risk of general anesthesia, consideration of the use of monitored anesthetic care or even
local anesthesia for in-office procedures is reasonable.85 According to Chaaban et al, patients over 60 are much more
likely to undergo in-office balloon sinuplasty than younger patients.86 While balloon sinuplasty is not indicated in
patients with nasal polyps, some are pursuing in-office polypectomy for CRSwNP.87 Patients undergoing in-office
procedures can be medicated with oral pain medication and anxiolytics prior to the procedure; however, these medica-
tions should only be given after reviewing medications taken by the patient. Generous use of both topical and injected
local anesthetics can make many procedures tolerable in the clinic setting. Preprocedural preparation would be very
similar for these patients.

It is worth noting that a study by Rudmik et al suggests that ESS for CRS is more cost-effective than continued
medical management. Their model showed ESS resulted in an overall incremental cost-effectiveness ratio under the
standard accepted ratio of $50,000 per quality adjusted life year, making ESS favorable.88 Importantly to this discussion,
ESS has a high upfront cost, and this may disproportionately affect the elderly population. The cost-effectiveness
threshold was crossed in year three after ESS.88

Challenges and Solutions
1. Diagnostic challenges

Diagnosis can be confounded in elderly adults (presbynasalis, neurodegenerative disease, polypharmacy, etc.). It is
important to keep changes in the aging nose in mind and be aware of the change in presentation of CRSwNP in the
elderly population. The elderly population is more likely to present with smell changes as opposed to rhinorrhea or facial
pain. Staying vigilant for neurodegenerative diseases or symptoms driven by polypharmacy is also crucial in the elderly
population. A thorough review of systems, medication list and physical exam can often provide insight into possible
confounders.

2. Medical management challenges
(a) Treatment regimens can pose higher risks in elderly adults

Intranasal corticosteroids are generally safe and well tolerated in the elderly population. Oral corticosteroids can offer
significant symptomatic benefits in CRSwNP, but their use is limited by an unfavorable side effect profile that the elderly
are particularly susceptible to. Considering the comorbidities of patients is important in determining appropriateness and
counseling patients on the risks associated with steroid use. Long-term steroid use greatly increases the risk of side
effects and should be avoided.

(b) The role of biologics is still developing

Elderly patients should be referred to a provider with experience using biologic agents for CRSwNP when indicated just
as in the general population. Extra consideration may be given to patients who are at high surgical risk in an effort to
mitigate risk.

(c) Administration of intranasal steroids may be challenging for elderly patients

If standard intranasal corticosteroid applicators are not easily used by patients due to dexterity issues or issues
maintaining proper posture for administration, multiple alternatives can be considered. These include exhalation delivery
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systems, adding corticosteroids to nasal saline irrigations or using nasal steroid drops. Regardless of which solution is
found, instruction of proper technique is imperative.

3. Surgical management challenges
(a) Elderly patients tend to have higher surgical risk

Indications for surgery in the elderly population are no different than the general population, and good results have been
demonstrated repeatedly. Elderly patients tend to have more medical comorbidities, making them at higher risk for
surgery. Critical evaluation of fitness for surgery is important, and appropriate referrals for presurgical evaluation are
crucial to accurately counseling patients. In-office procedures should be considered when appropriate.

(b) Some have shown complication rates are higher in the elderly patients

While some authors have reported higher complication rates in the elderly population, others have contradicted this. ESS
provides significant benefit to the elderly population when indicated, and some studies have shown that ESS is more
effective in the elderly population. At this time, patients should be counseled on procedure-specific risks similarly to the
general population.

Future Directions
Future research on CRSwNP in the elderly will continue to develop our understanding of the underlying immunologic
and pathophysiologic basis of CRSwNP. Understanding the remodeling process that occurs due to inflammation leading
to nasal polyposis is an area of investigation as well. On the basis of this, there is a need for an experimental model of
CRS.14 The role of the microbiome in CRS is also an important topic that is currently being researched. As the
knowledge of endotypes progresses, investigation into how this impacts the elderly population will ideally allow for
better delineation of which patient groups would benefit from certain therapies. In terms of treatment, complication rates
in ESS have not been conclusively shown to be higher in the elderly population. Future research will continue to
investigate this question. Investigation into the extent of surgery performed will also be of value in optimizing surgical
results.14 Biologic therapies are relatively new and long-term studies will allow for an understanding of long-term results
and consequences. This work will also help inform future perspectives on which patients will benefit from which biologic
therapy. In addition, newer biologic therapies such as benralizumab are continuing to be investigated.

Stem cell therapy is also being investigated as a possible treatment option targeting reversal of underlying tissue
damage and remodeling processes driven by long-standing inflammation.89 Mesenchymal stem cells have shown possible
benefits such as driving down type 2 inflammatory responses and stimulating regulatory stem cells.90–92 Importantly, in
terms of future perspectives of treatment, mesenchymal stem cells have recently been used in an animal model of CRS
with encouraging results.93 As our understanding of stem cells deepens, new therapeutic applications will be explored. At
this time, much work remains to be done to elucidate how the promising potential of stem cells may be unlocked for
clinical applications in CRSwNP.

Conclusions
CRSwNP has a significant impact on the elderly population. This will become more apparent as the proportion of the
population over 65 continues to grow. The patient population presents unique challenges that must be considered when
devising treatment plans.
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