Evidence Table 1.  Randomized controlled studies evaluating treatment of nonallergic rhinitis
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Part I.

	
	Author

Year

UI
	Intervention
	Duration
	Demographics
	Inclusion criteria
	Exclusion criteria

	
	Balle 

1977

78016773
	Disodium cromoglycate 21 mg daily vs. placebo 

double-blind crossover


	4 weeks
	Location: Denmark

Mean age: ND

Age range: 16 –53

% Male ND

Race: ND

Enrolled: 25

Evaluated: 24

Number of sites: 1
	2 year history of vasomotor rhinitis requiring treatment
	Asthma requiring treatment

active sinusitis

nasal polyposis

	
	Renvall 

1979

79214155


	Oral PPA 100 mg

vs. oral PPA 50mg

vs. placebo

RCT-Parallel
	1 week
	Location: Sweden

Mean age: 42

Age range: 15-78

% Male: 32/70= 45.7%

Race: ND

Enrolled: 70

Evaluated: 70

Number of sites: 1
	Rhinitis symptoms for a “long time / many years”
	Usage of decongestant drugs

History suggestive of allergy

	
	Broms 

1982

83046227
	PPA 100mg

vs. PPA 50mg vs.

antihistamine


	10 days
	Location: Sweden

Mean age: ND

Age range: 18-65

% Male: ND

Race: ND

Enrolled: 20

Evaluated: 20

Number of sites: 1
	Symptomatic nonallergic rhinitis


	ND
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Part I. (continued)

	
	Author

Year

UI
	Intervention
	Duration
	Demographics
	Inclusion criteria
	Exclusion criteria

	
	Nelson 

1982

82240276
	Cromolyn sodium 4% solution (6 sprays/d)

vs. placebo

RCT- Parallel


	8 weeks
	Location: US

Mean age: 41

Age range: 18-60

% Male: 8/23

Race: ND

Enrolled: 23

Evaluated: 23 - 12 (cromolyn) and 11 (placebo)

Number of sites: 1
	Negative skin prick test or ID skin test 
	ND

	
	Jokinen  

1983

84120896
	Ipratropium 40g

vs. placebo

Double blind 

cross-over 
	8 weeks
	Location: Finland

Mean age: 30

Age range: 14-66

% Male: ND

Race: ND

Enrolled: 30

Evaluated: 30

Number of sites: 1
	Symptoms of vasomotor rhinitis requiring treatment for at least 1 year

Normal sinus X-ray

Negative skin test

No anatomic nasal abnormality
	NR

	
	Malmberg 1983

84082739
	Ipratropium 320 g/d

vs. placebo

RCT-crossover 
	6 weeks
	Location: Finland

Mean age:  69.6 

Age range:  48-87

% Male: 13/34 = 38.2%

Race: ND

Enrolled: 34

Evaluated: 34 (later changed to 33 when 1 patient stopped drug)  

Number of sites: 1
	Elderly 

History of dripping (watery) vasomotor rhinitis


	ND
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Part I. (continued)

	
	Author

Year

UI
	Intervention
	Duration
	Demographics
	Inclusion criteria
	Exclusion criteria

	
	Bende

1985

86093211
	Ipratropium vs. budesonide 100 g bid x iod

Open comparison crossver
	40 days
	Location: Sweden

Mean age: 48

Age range:  22-70

% Male: 10/14

Race: ND

Enrolled: 14

Evaluated: 14

Number of sites: 1
	Symptoms of excessive nasal secretion for many years

Negative routine skin prick test

Previous treatment with decongestant and antihistamines ineffective
	ND

	
	Kirkegaard 

1987

87167181
	Ipratropium 80 g vs ipratropium 400 g qid vs placebo 

RCT- Parallel
	10 weeks:

2wk- run-in

6wk- two 3wk treatment periods

2wk- open assessment of high-dose therapy 
	Location: Scandinavia

Mean age: 51

Age range: 19-84

% Male: 50%

Race: ND

Enrolled: 39

Evaluated: 36

Number of sites: 1
	Consecutively referred patients

Predominant symptoms of working rhinorrhea

Non-seasonal symptoms for at least 1 year

Negative skin test
	Nasal septal deviation

Nasal polyposis

Pregnant

Other medications

	
	Kirkegaard 1988

89074206
	Ipratropium 80 g qid vs. placebo

double-blind crossover
	3 weeks
	Location: Sweden

Mean age: ND

Age range: ND

% Male ND

Race: ND

Enrolled: 38

Evaluated: 38

Number of sites: 1
	Perennial symptoms

Negative skin test
	ND
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Part I. (continued)

	
	Author

Year

UI
	Intervention
	Duration
	Demographics
	Inclusion criteria
	Exclusion criteria

	
	Sjogren 

1988

89086030
	Ipratropium 200 g 

vs ipratropium 100 g vs Ipratropium 40 g vs placebo

Dosing study, non randomized
	1 day
	Location: Sweden

Mean age: 38.8 (women) and 55.6 (men)

Age range: 21-77

% Male: 11/24= 45.8%

Race: ND

Enrolled: 24

Evaluated: 24

Number of sites: 1
	Rhinorrhea

Negative skin test
	Asthma

Sinusitis

Nasal polyposis

“airway infection”

Pregnancy

Anticholinergics, antihistamines, antidepressants, and neuroleptics and steroids

	
	Jessen

1990

90350004
	Ipratropium 160 g vs. beclomethasone 400 g

Double-dummy double-blinded randomized crossover trial
	7 weeks
	Location: Sweden

Mean age: 49

Age range: (20-77)

% Male: 10/24

Race: ND

Enrolled: 31

Evaluated: 24

Number of sites: 1
	Negative skin prick test
	Nasal polyps

Chronic asthma

Pregnancy

	
	Wight

1992

92405460
	Budesonide 400 g vs budesonide 800 g

Placebo-controlled, double-blinded crossover RCT
	12 weeks

2 3-week active treatment periods
	Location: UK

Mean age: 31 

Age range: 16-62

% Male: 30/59

Race: 53 Caucasian, 3 Black, 3 Others

Enrolled: 59 

Evaluated: 59

Number of sites: 1
	12 months of perennial rhinitis
	Seasonal allergic rhinitis

Recurrent chronic rhinosinusitis

Nasal polyps

Nasal structural abnormality
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Part I. (continued)

	
	Author

Year

UI
	Intervention
	Duration
	Demographics
	Inclusion criteria
	Exclusion criteria

	
	Graf 

1999


	Oxymetazoline 0.5mg/mL

+ Benzalkonium 0.1mg/mL

vs oxymetazoline 

(3 sprays/d)

RCT-Parallel
	10 days
	Location: Sweden

Mean age:  38

Age range:  15-69

% Male: 9/35 = 25.7%

Race: ND

Enrolled: 35

Evaluated: 35 Total: 18 (oxymetazoline w/ benzalkonium) and 17 (oxymetazoline w/o benzalkonium 

Number of sites: 1
	Vasomotor rhinitis
	No medications for nasal symptoms within 30 days

Negative skin test for allergy
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Part II.

	
	Author

Year

UI
	Treatment outcomes studied  
	Symptom scale  
	Outcomes-efficacy

	
	Balle

1977

78016773
	Sneezing score

Rhinorrhea score

Nasal congestion score

Rescue antihistamine usage
	Diary cards: 

scale 0-3 


	Mean monthly diary scores for sneezing significantly reduced in active treatment group (20 vs. 28 p<0.05)

Mean monthly diary scores for nasal congestion significantly reduced in active treatment group 

(24.7 vs. 27.4 p<0.05)

	
	Renvall 

1979

79214155


	Mean Total Symptom Score:

Nasal obstruction 

Nasal secretion
	Symptom Scale:

Patient symptom  questionnaire with scoring system

-interviewed by doctors on day 1 and day 4

symptom scale(1-4)
	For nasal obstruction, significant (p< 0.05) differences between 100 mg PPA and placebo and between high dose and low dose (p< 0.05)                       

For nasal secretion, significant difference (P<0.05) between high dose and low dose. No other significant differences found

Minimal data presented

	
	Broms 

1982

83046227
	Mean Total Symptom Score

Nasal airway resistance

Nasal secretion 

Sneezing
	Symptom scale:

Diary card (2/d)

Symptom intensity - 4 point scale 0-3

Sneezing- similar scale, but recording number of sneeze attacks
	Unable to extract data from graphs

“symptoms of nasal secretion and sneezing were reduced by PPA”

“PPA is not an ideal nose decongestant”

“DHE in dose lower than those giving adrenoceptor blockage seemed to be suitable drug”
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Part II. (continued)

	
	Author

Year

UI
	Treatment outcomes studied  
	Symptom scale  
	Outcomes-efficacy

	
	Nelson 

1982

82240276
	Total Mean Symptom Score

Rhinorrhea

Nasal congestion

Sneezing

Itchy nose

Itchy eyes

Itchy throat

Post-nasal drip

Mouth breathing

Nose-blowing
	Symptom scale

Patients completed questionnaire 2x/ day

Symptom severity- 0-5 scale

0=none to

5= extreme

Sneezing or nose blowing- by # of sneezes/ nose blows
	For specific symptom scores, drug was statistically significant for itchy nose, itchy eyes (both P<0.01), and amount of nose blowings (P<0.02), but NS w/respect to runny nose, stuffy nose, itchy throat, mouth breathing, postnasal drip, sneezing episodes.

	
	Jokinen 

1983

84120896
	Total Mean symptom score

Rhinorrhea

Sneezing

Itchy nose

Nasal blockage
	Symptom scale:

Diary cards- 0-3 scale. 

Number of handkerchiefs, nasal smears,   McNemar test 
	Ipratropium had marked effects on nasal discharge; p< 0.001; also in amount of handkerchiefs used.

Tx had no effects on nasal blockage, sneezing and tickling: changes all NS.



	
	Malmberg 

1983

84082739


	Total mean symptom score

Rhinorrhea

Nasal congestion

Sneezing

Itchy eyes

Nose blowing
	Symptom scale

Patient diary:

0-3 scale with 0= no symptoms, to 3= severe symptoms

Nasal blowing- by counting handkerchiefs (1:1)
	For nose-blowing frequency: smaller frequency of nose blowing during treatment with ipratropium  P < 0.001

For rhinorrhea: Symptom score of 1.21 with ipratropium vs score of 1.52 with placebo; P < 0.001

For nasal congestion and Itchy eyes

P = NS for both
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Part II. (continued)

	
	Author

Year

UI
	Treatment outcomes studied  
	Symptom scale  
	Outcomes-efficacy

	
	Bende

1985

86093211
	Nasal symptom scores:

Secretion

Blockage

Sneezing

Itching

Stinging

Drying

Bleeding
	VAS
	Budesonide had a significant effect on nasal secretion and sneezes (p<0.01)

No numerical data provided.

Results presented as a graph.

12/14 patients wanted to continue budesonide.

2/14 found neither drug of value.

	
	Kirkegaard

1987

87167181
	Total Mean Symptom Score

Rhinorrhea

Nasal Congestion

Sneezing
	Symptom Scale:

Diary card-

For nasal blockage-

0-3 (free/easy breathing-3= completely abolished)

For other nasal symptoms

-recorded number of sneezes and nose blowings 
	Number of nose blowings were 47% lower during active lowdose tx compared to placebo (P<0.01), other slight reduction w/high dose compared to placebo (P<0.05). Active tx, hi or low, had no effect on number of sneezes or nasal blockage index. 



	
	Kirkegaard 1988

89074206
	Average daily nose-blowing episodes
	Diary cards x2hrs

self-assessed questionnaires bid
	Mean daily number of nose-blowing episodes significantly reduced when compared with placebo

(29(7.3 vs 17.6(4.2)

	
	Sjogren 

1988

89086030
	Mean total symptom score:

Rhinorrhea

Sneezing

Volume of nasal secretion


	Symptom scale:

Nasal secretion – measured vol. secretion after pre-tx w/different dosages of med.

Other nasal symptoms- McNemar test 
	Doses of 40 and 100 tx reduced volume of secretion, greatest reduction was found w/200 mg when compared to placebo.  Ipratropium reduced significantly hypersecretion induced by metacholine when compared to placebo.

15 sneezing episodes w/placebo compared to 7 w/tx, NS. No changes in other nasal symptoms (itching).
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Part II. (continued)

	
	Author

Year

UI
	Treatment outcomes studied  
	Symptom scale  
	Outcomes-efficacy

	
	Jessen

1990

90350004
	Nasal symptom scores:

Secretion

Sneezing

Blockage
	0-4 symptom scale
	No significant difference between ipratropium and beclomethasone.

	
	Wight

1992

92405460
	Nasal resistance to airflow.

Nasal secretic eosinophilic count.

Patient subjective symptom score.

Effect on local and stimulated plasma control.
	0-3 subjective assessment scale.
	Nasal obstruction was significantly improved with budesonide.  There was no significant difference between doses.  

	
	Graf 

1999
	Total mean symptom score

Nasal congestion
	Symptom scale:

Visual analog scale (0-100)

Nasal mucosal swelling measured by rhinostereo-metry and acoustic rhinometry
	Reduction in mucosal swelling after 10 days for O+B was statistically significant at all 3 histamine provocation levels (P<0.001); for O alone, NS

Mean symptom score for nasal stuffiness 

For O+B, a score of 50 at baseline and 49 after treatment --for O alone, a score of 48 at baseline and 51 after treatment 
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Part III.

	
	Author

Year

UI
	Outcome-safety
	Potential Bias
	Funding

	
	Balle

1977

78016773
	No adverse events noted
	Pooled crossover data

Analyzed 23 of 24 patients

Reasons for withdrawals not given.

Internal validity C
	ND

	
	Broms

1982

83046227
	No major adverse effects: 

Minor adverse effects:

Total adverse effects: reported by 17/19 patients

-Headache- 10 patients- 7 patients in placebo group, 2 in PPA group and 1 in PPA + BDE group

-Micturition difficulties- 2 patients taking PPA
	Small sample

No data on demographics

No info on the missing person
	Government 

	
	Nelson

1982

82240276
	No major adverse effects:

Minor adverse effects:

Increased nasal symptoms for 4 cromolyn patients, 4 placebo patients

Nasal symptoms include: lacrimation, eyelid puffiness, nasal stuffiness, nasal irritation, sneezing, headaches, sore throat, and sleepiness
	Most patients continued to experience usual NARES syndrome symptoms throughout the rhinitis study

No benefit of DSG in NARES

4 Non-drug related withdrawals during study

3 from placebo group, 1 from cromolyn group: 2 patients due to concurrent use of diuretic mediation, other 2 patients due to occupational duties

(their data while enrolled was included)
	ND
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Part III. (continued)

	
	Author

Year

UI
	Outcome-safety
	Potential Bias
	Funding

	
	Jokinen 

1983

84120896
	No major adverse effects.

Minor adverse effects:

3 ipratropium therapy interruptions- (1)nose bleeding, (2) headache, and (3) increase symptoms

2 placebo therapy interruptions- (1) increased symptoms, and (2) tour abroad

Report of mild side-effects: 11 patients taking ipratropium treatment, 7 patients taking placebo treatment

-Nasal irritation- 8 patients from ipratropium group and 5 patients from placebo group reported effect

-Nasal dryness- 6 patients taking ipratropium and 3 patients taking placebo

-Throat irritation- 2 patients taking ipratropium and 1 patient taking placebo
	
	Pharmaceutical

	
	Malmberg  

1983

84082739
	Major adverse effects:

3 withdrawals- 1 patient from placebo group  (no reason given); 2 patients from ipratropium group due to drying of mucosa

Minor adverse effects:

-Nasal dryness- 15 from ipratropium group and 9 from placebo group

-Nasal irritation- 18 from ipratropium group and 8 from placebo group
	
	ND

	
	Bende

1985

86093211
	“no serious adverse effects were noted”
	Non-randomized open label study
	ND
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Part III. (continued)

	
	Author

Year

UI
	Outcome-safety
	Potential Bias
	Funding

	
	Kirkegaard 

1987

87167181
	Minor adverse effects:

-Nasal dryness-

61% patients on ipratropium 80m; 

72% patients on ipratropium 400

36% patients taking placebo. 

-Mouth dryness

42% patients on ipratropium 80

78% patients on ipratropium 400; 

28% patients taking placebo; 

-Dysuria (Urinolic difficulties)

11% patients on ipratropium 80

28% patients on ipratropium 400

6% patients taking placebo; 

-Blurred vision

8% patients on ipratropium 80

14% patients on ipratropium 400 

8% patients taking placebo
	Other reasons for withdrawal:

-1 pt- failed to fill score card

-1pt-  lost score card

-1pt- did not follow last treatment protocol
	ND

	
	Kirkegaard 

1988

89074206
	Only adverse event noted was nose dryness in both active & placebo groups; no numbers given
	Small sample size

No data on adverse effect numbers

Category C
	ND

	
	Sjogren 

1988

89086030
	No major adverse effects

Minor adverse effects:

Sweating- 1 patients after treatment with 400 g ipratropium 


	
	Pharmaceutical 

	
	Jessen

1990

90350004
	“side effects of treatment were negligible”
	
	ND
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Part III. (continued)

	
	Author

Year

UI
	Outcome-safety
	Potential Bias
	Funding

	
	Wight

1992

92405460
	No increase in adverse effects occurred with higher dosage.
	
	Astra Pharmaceutical

	
	Graf 

1999
	ND
	
	Pharmaceutical 
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