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At the conclusion of this lecture, the participant 

should be able to:

1) Design a medical treatment plan for a patient 

with CRSwNP

2) Discuss the optimal timing of medical and 

surgical treatment options for CRSwNP

Learning Objectives





Grading of evidence for Epos

Quality of Evidence

❖ High

❖ Moderate

❖ Low

❖ Very Low

❖ Not stated (DW)

category of Evidence



64 authors listed



Failure of etiology-based treatments for CRS

Anti-fungal Tx failure
Oral/topical 

Oral/topical 
antibiotics failure

#1 #2
Changing 

microbiome failure

#3
Multiple genes

each gene small effect size

#4

fungal STAPH
BIOFILMS

MICROBIAL
DYSBIOSIS

GENETIC
EPIGENETIC



Treatment of CRS: 1a Systematic reviews

Therapy Recommendation Quality of Evidence

NasaL steroids
[crswNP)

• Long-term use is both effective & safe
• All pharmacological INS produce equal efficacy
• Reduce poly size , > effect size if used after surgery
• Reduce reoccurrences following endoscopic surgery 
• No effect on IOP or lens opacity
• Higher doses (>2x AR dose) & alternate delivery methods may 

have larger effect size (mainly indirect comparisons and low 
quality evidence)

High
[Strong Rec: A]

[crswNP)
• Use steroid irrigation if not controlled with INCS

[Strong Rec: B]

[crswNP) • Use exhalation delivery if not controlled with INCS [Option: B]

[ICAR CRS 2021]



INS improve SNOT-22 (QOL)

wNP

25% wNP

wNP
wNP

wNP



INS prevent nasal polyp recurrence after FESS



Effect of INS delivery method in CRs with nasal polyps on
Symptom score

#3  bidirectional

#2 turbohaler

#1 irrigation

#4 spray

#4 spray

#3 bidirectional

SMD: Spray:  -0.30 (7  studies)

Bidirectional: -0.68 (3 studies)



Exhalational Delivery device–
Mean change bilateral polyp scores

Leopold DA., et.al. JACI.2019l143:126-34.e5



Exhalational Delivery device– AM instantaneous symptoms

Leopold DA., et.al. JACI.2019l143:126-34.e5



Ins for nasal polyps
Direct comparisons of delivery methods—3 studies

● 3 studies with direct comparison but low to moderate certainty of evidence
● Nasal steroid drops more effective than nasal sprays for polyps but 4x higher dose used 

for drops in the one comparison trial 1

● Nasal steroid irrigation is more effective than nasal sprays for CRS post-op.2

● Cadaver studies showed better sinus cavity distribution for irrigation  vs. nasal sprays 
(using Netipot or squeeze bottle)3

● 2.5% fluid irrigation fluid retained in sinuses following irrigation (human study)3

● Endoscopic surgery greatly enhances fluid distribution 2,3

● Most studies used 60 ml/nostril but total of 240 ml/day steroid irrigation solution , e.g.,  
2000 mcg mometasone/240 ml

● Long-term studies (6-12 mo.) comparing nasal steroid spray vs. nasal saline irrigation in 
meta-analysis have not shown a significant difference

1.Demirel T. Kulak Burun Bogaz Ihtis Derg. 2008;18(3):1-6. 2. Harvey RJ. Int Forum Allergy Rhinol. 2018;8(4):461-70. 3. Harvey RJ. 
Immunol Allergy Clin North Am. 2009;29(4):689-703.



INS vs Saline irrigation in CRSWNP– long term
No significant difference

Both studies were with CRSwNP patients 



Treatment of CRS: 1a Systematic reviews

Therapy Recommendation Quality of 
Evidence

CS-eluting implants
(ethmoids at surgery)
[crswNP)

• Reduces need for repeat surgery
• Reduces NP score but minimal effect on nasal obstruction
• Consider as Tx option 

Moderate to 
high

[Option: A]

Systemic Steroids
(short course 7-17 days)
[crswNP)

• Improves symptom score
• Reduces polyp score for 3 months
• No effect on QOL & significant side effects
• Only use 1-2x/year for uncontrolled dz

Not stated
[Strong Rec: A]

[ICAR CRS 2021]



Treatment of CRS: 1a Systematic reviews

Therapy Recommendation Quality of 
Evidence

Nasal 
irrigation 
saline

• 20 studies but mixed results 
• Overall saline irrigation  with saline or Ringer’s lactate shows some 

efficacy and it is conditionally recommended 
• Nasal douching with head on floor gives better distribution than 

irrigation or sprays BUT no data showing a difference in symptom 
reduction

• Large volume, low pressure irrigation  or squeeze bottle vs.  high 
pressure low volume spray may not make a difference

• Addition of xylitol, Na hyaluronate, & xyloglucan may be beneficial
• Baby shampoo, honey, or dexpanthenol  has no added benefit
• Higher temp and/or increased salt content has no added benefit 

Low
[Rec.]

[ICAR CRS 2021]



Treatment of CRS : 1a Systematic reviews

Therapy Recommendation LEVEL OF EVIDENCE

ASA Tx after 
desensitization  with 
oral ASA in N-ERD
[crswNP)

• Consider Tx option in compliant pt
• Reduced symptoms for 6 months 

following desensitization

Moderate to 
high

[Rec: A]

[ICAR CRS 2021]



ASA Desensitization and tx in n-erd
effect on CRS symptom score- 6 months



ASA Desensitization and tx in n-erd
Effect on FEV-1

Favors placebo.      Favors ASA



Treatment of CRS : 1a Systematic reviews

Therapy Recommendation LEVEL OF EVIDENCE

ASA Tx after 
desensitization  with 
oral ASA in N-ERD
[crswNP)

• Consider Tx option in compliant patient
• Reduced symptoms for 6 months after 

desensitization

• Effective but does not reach “clinically 
important” mean difference

• Significant adverse effects & patient 
burden

Moderate to 
high

[Rec: A]

[ICAR CRS 2021]



Treatment of CRS: 1a(-) Caution

Therapy Recommendation Quality of Evidence

Local & Systemic anti-fungal 
agents
[crswNP)

• Only 1 controlled study
• No improvement in symptoms, signs of dz., or 

QOL
• Do not use

Moderate (?)
[Strong Rec 
against: A-]

Long-term antibiotics (e.g. 
macrolides)
[crswNP)

• Uncertain if any benefit on symptoms
• Patients with low IgE may respond better
• No advantage over INS
• Cardiovascular short/long-term adverse events 

a concern

Low Quality
High 

heterogeneity
[Option: B]

[ICAR CRS 2021]



Macrolides use in crs



Treatment of CRS: 1b RCTS

Therapy Recommendation Quality of 
Evidence

Antihistamines
• No decrease in TNSS
• Only 1 study
• Not enough evidence to make recommendation

Very low
[Insufficient 

evidence]

Decongestants + 
INCS vs. INCS

• Only 1 study showed increased benefit (without rebound)  
in CRSwNP

• EPOS recommended against use for CRS, exception short-
term for severe congestion

Very low 
[Insufficient 

evidence]

LOW SALICYLATE 
DIET in 
NSAIDS ERD

• May improve endoscopic scores
• May reduce symptoms

Low 

[ICAR CRS 2021]



Treatment of CRS: 1B RCTs
Therapy Recommendation Quality of Evidence

Herbal treatment
[ALL CRS}

• Mixed efficacy results (5 studies)
• Adverse effects=placebo
• No recommendation for or against

Low
[Insufficient 

evidence]

Mucolytic agents
[ALL CRS}

• Limited evidence
• No recommendation for or against

Low
[Insufficient 

evidence]

Nasal furosemide
[crswNP)

• 1 DBPCT showed reduced SNOTT, polyp size and 
nasal polyp score

• No recommendation for or against

Very low
[Option: B]

Capsaicin
[ALL CRS}

• 2 small studies showed reduced polyp score & 
reduced nasal obstruction

• Consider in CRSwNP

Low
[Insufficient 

evidence]

[ICAR CRS 2021]



Treatment of CRS: 1B- rcts (caution)

Therapy Recommendation Quality of Evidence

Short-term antibiotics for CRs or 
Acute exacerbations
[crswNP)

• 2 small placebo-controlled studies
• Unclear if there is any benefit on symptoms
• Adverse events with GI track

Very low
[Rec against: B-]

Anti-leukotrienes
[crswNP)

• Limited studies, only 1 study blinded
• Potential benefit uncertain
• Recommend not to use if INS tolerated
• Option with or without INS

Very low
[Option: A]

Topical antibiotics
[crswNP) • No better than placebo in improving symptoms

• Uncertain if an impact on patient outcomes

Very low
[Rec against: A-]

[ICAR CRS 2021]



Topical antibiotics for CRS

● 4 RCT trials with placebo control (3 CRSwNP) did not show any 
benefit for topical antibiotics

● A non-placebo controlled trial showed that high-volume 
irrigation with mupirocin vs. oral amoxicillin/clavulanic acid is 
superior to eradicating Staph aureus but SNOT-22 and 
endoscopy scores are not significantly better.

EPOS 2020 Position paper



EPOS Advice on other treatments

• Probiotics  Ib (-) [Insufficient 
evidence]

• Acupuncture   Ib (-)
• Traditional Chinese medicine   Ib (-)
• Oral verapamil  Ib
• Proton pump inhibitors Ib (-)
• Nasal lysine aspirin and platelet 

inhibitors (like Pradugrel) for N-ERD 
Ib (-)

• Bacterial lysate Ib (-)
• Phototherapy Ib
• Filgastrim (r-met-HuG-CSF) Ib (-)
• Collodial silver nasal sp.  Ib (-)

[Rec. against :B-]
• Manuka honey [Insufficient 

evidence]
• Surfactants [Insufficient evidence]

Recommends against No recommendation for or against

[ICAR CRS 2021]



Uncontrolled CRS



Nasal steroids

Saline rinses

Consider OCS

Educate technique/compliance

CRSwNP

Biologics

ATAD (?)
Surgery

6-12 wks6-12 wks

EPOS #1 EPOS #2

US



Surgery
Functional Endoscopic Sinus Surgery (FESS)

Endoscopic Sinus Surgery (ESS)



ESS intervention rates

Canada    0.33/1000

US    0.94/1000 (0.5-1.8]

Finland   0.71 [0.25-1,15)

UK  0.53/1000

Recent trend

Dx of CRS

CRS surgery

EPOS 2020 position paper



When is ess indicated?

● “Failure of maximal medical treatment” but what type and for how long? 
● Systematic review (387 studies from 2009-2014) indicated only 21% 

reported requiring “max medical tx” prior to surgery. 1

○ 91%  used 8 wks. INS
○ 89% used 3 wks. antibiotics
○ 61% systemic corticosteroids for 18 days (same sNP or wNP)
○ 39% saline irrigations

● When, if ever, should the Lund-MacKay CT scan score be used? 

1. Dautremont JF. Int Forum Allergy Rhinol. 2015;5(12):1095-103. 



Lund-Mackey CT Scoring system

LMS  of 2 or less= dx CRS  has high neg 
predictive value

LMS of 5 or greater=dx CRS has high pos 
predictive value

LMS scoring (0-24)

1. Rudmik L. Int Forum Allergy Rhinol. 2016;6(6):557-67.

EES Proposed minimal criteria 
FOR CRSWNP

1. LMS of 1 (of 24) or greater 
2. INS for 8 wks. or greater
3. Systemic corticosteroids (short 

course) 
4. SNOTT-22 > 20 (of 110)



When is ess indicated?

● “UK study 87 hospitals, 3128 pts having sinus surgery1

○ In CRSsNP   35% had LMS <=4 
○ In CRSwNP   8% had LMS<=4

● Poor correlation between preoperative Lund-Mackay scores and QOL2

● Balloon dilatation RCT 57% had LMS <=4; 19% had LMS=0.3

● 2014 JTFPP: “Consider endoscopic surgical intervention as an adjunct 
to medical treatment in patients with CRS that is poorly responsive to 
medical therapy. (Rec, C)”4

1. Hopkins C. Clin Otolaryngol. 2006;31(5):390-8. 2.Hopkins C. Otolaryngol Head Neck Surg. 2007;137(4):555-61.  

3,Laury AM. Otolaryngol Head Neck Surg. 2018;159(1):178-84. 4. Peters, A.T. Ann Allergy Asthma Immunol 

113(2014); 347-385.



Before Endoscopic Surgery
● A CT scan is mandatory prior to ESS to confirm presence and extent of disease 

and to identify anatomical features that may increase risk of complications
○ Evaluate depth & asymmetry of cribriform niche
○ Examine lamina papyracea for dehiscence
○ Review sphenoid-ethmoidal cells
○ Examine sphenoid sinus for dehiscence of underlying optic nerve and carotid artery
○ Position of ethmoidal arteries relative to skull base

● If CRS diagnosed endoscopically, CT scan can be delayed until surgery is 
contemplated

● No need to repeat CT scan if previously obtained and no intervening surgery
● Use of preoperative steroids improves quality of surgical field, reduces 

duration of surgery, and reduces blood loss
● Oral steroids for 7-10 days (3 studies) or INS for 4 wks. (1 study) have both 

been effective but unclear if one or both are best



What predicts successful  ESS?

● For patients, SNOT-22 most influential factor when they choose surgery3

○ ICAR CRS 2021 in agreement: Grade B
● Preoperative SNOT-22 predicts post-operative improvement1

○ SNOT-22 > 30= ⬆️QOL; SNOT<20= No ⬆️QOL
● Change at 3 & 12 months post-op vs. preop SNOT-22 predicts need for 

revision surgery 2

● Systematic review/meta-analysis found improved SNOT-22 correlated with 
older age, asthma, prior ESS, and high preoperative SNOT-22.4

● Tobacco smokers had poorer SNOT-22 outcomes.4

● Delaying surgery results in reduced symptom improvement post-op
● Post-op sinus cavity debridement : ICAR CRS 2021 Rec: Grade B

1. Rudmik L. Laryngoscope. 2015;125(7):1517-22. 32. Rudmik L. Rhinology. 2016;54(2):111-6. 3.Soler ZM. 

Laryngoscope. 2013;123(10):2341-6.4. Le PT. Otolaryngol Head Neck Surg. 2018;159(3):414-23.

[ICAR CRS 2021]



Surgical Procedures for CRS
● Antral washouts are not of value over medical treatment
● “Middle meatal antrostomy”(MMA) is enlargement of the maxillary sinus ostia
● MMA has better outcomes than Caldwell-Luc
● “Extended ESS” includes resection of middle/superior turbinates + total 

ethmoidectomy
● ”Radical antrectomy” includes medial maxillectomy with complete removal of the 

maxillary sinus mucosa, mega-antrostomy through the middle meatus and 
adjuvant canine fossa puncture, partial resection inferior turbinate

● Natural maxillary ostium must be patent but uncertain if enlargement is beneficial
● Careful debridement in olfactory cleft may improve olfactory function in CRSwNP
● Debate continues over minimally invasive vs. more aggressive surgical approach

○ iCAR CRS 2021 supports less invasive for milder dz Grade B
● Limited data on adjunctive septoplasty and turbinate surgery (1 or both used in 

1/3 of sinus surgery cases)

EPOS 2020 position paper

[ICAR CRS 2021]



Balloon sinuplasty

● In mild  (and possibly moderate) CRSsNP equivalent results 
compared to  ESS with fewer complications1

○ ICAR CRS 2021 in agreement: Grade B evidence
● For severe and/or complicated CRS or CRSwNP, ESS is usually 

preferred1

● Prospective RT of 12- patients with frontal sinusitis without 
polyps, balloon sinuplasty and ESS were equally effective based 
on Lund-Mackay score for both mild and moderate/severe 
disease.  For mild disease balloon sinuplasty was equal to ESS 
for SNOT-22 but superior for moderate/severe dz.2

1. EPOS 2020 Position Paper. 2. Minni A. Eur Rev Med Pharmacol Sci. 2018;22(2):285-93.

[ICAR CRS 2021]



Image guidance for ESS is appropriate for: 
● Revision sinus surgery.

● Distorted sinus anatomy of development, postoperative, or traumatic 
origin.

● Extensive sino-nasal polyposis.

● Pathology involving the frontal, posterior ethmoid and sphenoid sinuses.

● Disease abutting the skull base, orbit, optic nerve or carotid artery.

● CSF rhinorrhea or conditions where there is a skull base defect.

● Benign and malignant sino-nasal neoplasms.

● ICAR CRS 2021: ”Option, benefit>harm. Grade B evidence”

• International Consensus Statement on Allergy and Rhinology for Rhinosiusitis in 2016

[ICAR CRS 2021]



Predicting Tertiary disease prevention

● Preoperative SNOT-22 score is best predictor of surgical success
● When loss of smell is major symptom, positive response to oral 

corticosteroids predicts better surgical outcome
● 12 months post FESS, 42% of patient stop INS even with regular 

phone contact– we must encourage adherence
● 40% CRS patients will have “uncontrolled dx” within 3-5 yrs. after 

ESS
● Tobacco smokers require higher rates of revision sinus surgery
● Occupational irritant exposure makes management more difficult
● In refractory CRS, consider co-existing immunodeficiency 

EPOS 2020 Position paper







British Rhinological Society Consensus Guidance 2021 for CRSwNP

Requires

Prior Surgery



The European Forum for Research and Education in Allergy and 
Airway Diseases

Bachert C., Han JK. et al. [EUFOREA Expert Board Meeting]  Journal of Allergy and Clinical 

Immunology. Vol. 147, Issue 1p29–36

Systemic steroids 

OR surgery

Pt selection got 

Biologics



When to use biologic tx for CRSwNP

• May be used as add-on therapy 
for CRSwNP when symptoms 
are “uncontrolled” with nasal 
corticosteroids

• Biologic therapy targeting 
type inflammation may also be 
considered an option for 
recalcitrant cases of CRS 
unwilling or unable to 
undergo surgical therapy

FDA
International consensus 

statement on 
Rhinosinusitis 2021







Treatment of CRSwNP : 1a Systematic reviews

● Approved dose is 300 mg subcutaneously every 2 weeks
● Inhibits eosinophil migration into tissues
● May downregulate IgE and upregulate IgG

Therapy Recommendation LEVEL OF EVIDENCE

Anti IL4/IL 13 (IL-4 
receptor alpha)
[crswNP)

• Improves nasal polyp score, CT score, SNOT-22 
VAS, UPSIT, Lund-Mackay score,  congestion at 4-6 
months, olfaction, concomitant asthma and N-ERD

• Recommends dupilumab use in patients fulfilling 
criteria for monoclonal antibody treatment

High (?)
[May be 

considered for 
medical/surgic

al failure: A]

[ICAR CRS 2021]











Cost effective analysis of dupilumab vs. ess

ESS: $50,436.99 and produced 9.80 QALYs

Dupilumab: $536,420.22 and produced 8.95 QALYs

.

Scangas GA. Laryngoscope. 
2021;131(1):E26-E33.



Treatment of CRSwnp: 1b RCTS

Therapy Recommendation Quality of Evidence

Anti-IgE
[crswNP)

• Small study (2010) in CRS did not show significant 
change on Sinus CT1

• 2 Phase III studies (2020) showed benefit for 
CRSwNP2

• 1 case-control of asthmatics with CRSwNP3

• 1 RT single blind allergic fungal rhinosinusitis4

• Studies showed benefit in reducing symptoms, 
AHRQ, nasal polyp size on endoscopy/CT

• “Insufficient studies to recommend for or against”

Not rated

[Consider for 
pts with 
concomitant 
asthma: Grade 
B]

1. Pinto JM, Rhinology. 2010;48(3):318-24. 2. Gevaert P. J Allergy Clin Immunol. 2020;146(3):595-

605.3. Bidder T. Rhinology. 2018;56(1):42-5.  4. Mostafa BE. Eur Arch Otorhinolaryngol. 

2020;277(1):121-8.

[ICAR CRS 2021]



Polyp Study 1 & 2 Clinical Phase 3 trials





Treatment of CRSwNP: 1b RCTS

Therapy Recommendation Quality of Evidence

Anti-IL-5
Mepolizumab

• Reduced symptoms & need for surgery
• Recommend use if patient qualifies for 

monoclonal Tx
• [Only 2 small trials of IV mepolizumab]

Not rated
[Option for patients 

with concomitant 
uncontrolled 

eosinophilic asthma: 
Grade C]

[ICAR CRS 2021]

1. Weinstein SF. JACI in Pract. 2019;72(2):589.



Mepolizumab Clinical Trials

● RCT 30 patients with severe CRSwNP received mepolizumab 750 mg 
IV q 4 wks.  for 2 doses1

○ At 8 wks.  12/20 had improved NP score and CT score vs. 1/10 
patients receiving placebo

● DBPCT 105 patients with severe CRSwNP received mepolizumab 750 
mg IV q 4 weeks for 6 doses2

○ At week 25, reduced need for surgery, NP severity VAS score, 
endoscopic NP score, and improved Sino-Nasal Outcome Test

○ Mepolizumab's safety profile was comparable with that of 
placebo. 

1.Gevaert P. J Allergy Clin Immunol. 2011;128(5):989-95 e1-8.2. Bachert C. J Allergy 

Clin Immunol. 2017;140(4):1024-31 e14. 



Han JK., Bachert C. et al. Lancet Respir. Med. In press 4.16.21

Improvement in 

endoscopic 

nasal polyp score:

- 0.73, P=<0.0001 

SYNAPSE Phase 3 Trial  (100 mg subcutaneous) 

N=854

ITT=417



Han JK., Bachert C. et al. Lancet Respir. Med. In press 4.16.21



Cochrane 2020 Systematic review Anti Il-5 mAB
Chong LY, et al. Cochrane Database of Systematic Reviews 2020, Issue 2. 

Biologic # RCTs # Patients Positive 

Outcome

Certainty of 

Evidence

Conclusion

Dupilumab 3

3

2

3

784

784

725

374

SNOT-22

VAS

Surgery 

avoidance

CT score

High

Moderate

Moderate

High

Improves SNOT-

22, CT, probably 

improves  

symptoms, may 

reduce the need 

for further 

surgery

Mepolizumab 1

1

2

105

72

135

SNOT-22

VAS

Surgery 

avoidance

Low

Low

Very low

May improve 

SNOT-22 & 

symptoms, 

uncertain if 

reduces surgery 

or CT score

Omalizumab 1

1

2

105

72

125

SNOT-22

VAS

Surgery 

avoidance

LOW

Very low

Very low

Uncertain 

about 

benefits/harms



Cochrane 2020 Systematic review Anti Il-5 mAB

Improvement in SNOT-22

Dupilumab (top)

Mepolizumab (bottom)

Chong LY, et al. Cochrane Database of Systematic Reviews 2020, Issue 2. 

MD=-22.38

MD=-13.26



Cochrane 2020 
Systematic review Anti 

Il-5 mAB

Avoidance of surgery

Dupilumab (top)

Mepolizumab (bottom)

Chong LY, et al. 

Cochrane Database of 

Systematic Reviews 

2020, Issue 2. 

RR=0.17

RR=0.78



Treatment of CRSwNP: 1b RCTS

Therapy Recommendation Quality of Evidence

Anti-IL-5
Resilizumab

• 1 small RCT showed inconsistent results in the 
two IV doses studied1

• Reduced polyp size
• Anaphylaxis a risk

[Consider an Option 
for patients with 

concomitant 
uncontrolled 

eosinophilic asthma: 
Grade C]

[ICAR CRS 2021]

1. Weinstein SF. JACI in Pract. 2019;72(2):589.



New Biological Agents

Under Development



Innate cytokines drive Th2 inflammation

• Oral antagonist of prostaglandin D2 receptor 2
• Fevipiprant Phase 3b international trial  NCT03681093

• 150 mg, 450 mg, or placebo  daily tablet
• 16 wk. study of 98 subjects
• Preliminary results (clinicaltrials.gov) show that primary 

endpoint  was not met

• 3 additional Phase 2 studies

CRTH2 antagonist



Innate cytokines drive Th2 inflammation

• May be very important for AERD + 
CRSwNP patients

• Phase 2 study (100 pts)Etokimab 
NXT03614923– NPS, SNOT-22

• Phase 1 study (41 pts) AMG 282-
NCT02170337-safety study

• No results posted clinicaltrials.gov
• Has also been studied for asthma

• No CRSwNP trials yet
• Asthma Phase 3 study 

Tezepelumab/AMG 157
• Reduces asthma 

exacerbations
• + results in eosinophil low 

subgroup
• Likely suited for AERD

Anti-Il-33 TSLP





Bachert C., Han JK. et al. [EUFOREA Expert Board Meeting]  Journal of Allergy and Clinical Immunology.Vol. 

147, Issue 1p29–36

The European Forum for Research and Education in Allergy and 
Airway Diseases



Bachert C., Han JK. et al. [EUFOREA Expert Board Meeting] 

Journal of Allergy and Clinical Immunology. Vol. 147Issue 1p29–36

The European Forum for Research and Education in Allergy and 
Airway Diseases



Thanks
Drdanawallace@gmail.com


