	Evidence Table 1:  Costs and Work Performance


	Study
	Design and 

Interventions
	Patient Population
	Outcomes Reported
	Results
	Quality Score†/Notes

	
	
	
	
	
	

	Blanc, Trupin, Eisner, et al., 2001


	Design:  Population-based telephone survey

Intervention(s):  NA

Duration of study treatment:

NA

Dates:  May 28-July 21, 1999

Location:  Northern California rural, suburban, and urban regions

Setting:  Community

Type(s)  of providers:  NA


	No. of subjects at start:  5,304 contacts made with individual households; 1,411 refused; 227 excluded (language); 254 excluded (no asthma or rhinitis)

Dropouts/withdrawals:  NA

No. of subjects at end:  125 asthma; 175 rhinitis (and no asthma)

Inclusion criteria:  Age 18-50; self-reported physician-diagnosed asthma (asthma group)  or self- or physician-diagnosed “allergic rhinitis, sinusitis or hay fever” or “chronic post-nasal drip” (rhinitis group)

Exclusion criteria:  Emphysema or cystic fibrosis

Age:  NR

Sex:  72% women

Race:  74% White, 16% Latino, 9% Asian/Other, 2% Black

Other:

Smoking status:

Current
16%

Former
28%

Never
57%

Insured for healthcare:  89%


	1)  Severity of respiratory symptoms (self-reported)

2)  Medication use

3)  Quality of life (SF-12)

4)  Health care utilization

5)  Employment status 

6)  Work effectiveness


	1)  Severity of respiratory symptoms (self-reported):

Severe:  22%

Moderate:  49%

Mild:  29%

2)  Medication use:

Past 2 weeks:

Rx inhaler:  
9%

Rx nasal spray:  25%

Antihistamine:  59%

Ever use steroids for breathing:  13%

3)  Quality of life (SF-12):

Functional status scores (mean ± SD):

SF-12 physical component:  49 ± 10

SF-12 mental component:  48 ± 11

Activity limitations due to condition (in previous month):  30%

4)  Health care utilization, past 12 months, for condition:

Urgent care visit:  32%

ED visit:  6%

5)  Employment status:  

Labor force participation since onset:  97%

Labor force participation given onset 

 <  18 years of age:  99%

Changed jobs or duties due to condition:  18%

Currently employed:  23%

6)  Work effectiveness (last 4 weeks):

Any partial or complete lost work days:  23%

Any partial lost work days:  20%

Any complete lost work days:  13%

Self-rated effectiveness on job < 90%:  36%


	Quality Scoring:  

Population similar:  Yes

Intervention(s) described:  No

Comorbidities described:  Yes

Diagnosis by MD:  No

Objectively confirmed:  Not applicable

Outcome measures valid:  No

Level of evidence:  1b

Notes:  

Survey failed to screen for COPD (only emphysema).

Study designed to compare asthma group to rhinitis-only group.  No comparison possible to subjects with no respiratory illness.


	Evidence Table 1:  Costs and Work Performance (continued)


	Study
	Design and 

Interventions
	Patient Population
	Outcomes Reported
	Results
	Quality Score†/Notes

	
	
	
	
	
	

	Burton, Conti, Chen, et al., 2001


	Design:  Prospective survey of customer service representatives, weekly productivity data and Health Risk Appraisal (HRA)  information from employer, and pollen counts in the community.

To measure productivity impact of AR and its treatment

Intervention(s):  NA
Duration of study treatment:   

NA

Dates:  June 1998 through October 1998  

Location:  Elgin, IL

Setting: Large employer

Type(s)  of providers:  NA  


	No. of subjects at start:  Surveys sent to 1600 telephone customer service representatives in June 1998; 54% (634 subjects)  completed and returned. The follow-up survey sent out in October 1998 was completed by 72% (459 subjects).  Of the study population, HRA information was available for 299 in the AR group and 269 in the non-AR group.

Dropouts/withdrawals:  NR

No. of subjects at end:  634 subjects were included in analyses of productivity

Inclusion criteria:  NR

Exclusion criteria:  NR

Age:   20.5% < 25; 36.1% 25-34; 23.3% 35-44; 20.3% 45+

Sex:  88.6% women

Race:  Asian:  2.4%; Black:7.7%; White:  81.4%; Hispanic:  8.4%; Native American:  0.2%


	1)  Proportion of patients with self-reported AR who reported using no medications, OTC medications, or prescription medications

2)  Likelihood of meeting the productivity standard during weeks when the pollen count was high

3)  Impact of allergies on meeting the productivity standard before or after allergy season

4)  Impact of allergies on meeting the productivity standard during the allergy season

5)  Impact of no medication among those with allergies on productivity during the allergy season

6)  Impact of using antihistamines (sedating or nonsedating)  on productivity during the allergy season

7)  Impact of type of antihistamine on productivity during the allergy season


	1)  21.7% reported no medication use for AR; 41.6% reported OTC medication use; and 36.7% reported prescription medication use.

2) 7% fewer employees with allergies met the productivity standard when pollen counts were high compared with employees without allergies

3)  Employees with or without allergies met the productivity standard as often before and after the allergy season

4)  5% fewer employees with allergies met the productivity standard during allergy season compared with employees without allergies

5)  10% fewer employees with allergies who reported using no medication met the productivity standard compared to employees without allergies

6)  3% fewer employees who reported using nonsedating or sedating antihistamines met the productivity standard compared to employees without allergies

7)  No difference in productivity was observed between those reporting the use of sedating or nonsedating antihistamines among those who used medication


	Quality Scoring:  

Population similar:  Yes

Intervention(s) described:  No

Comorbidities described:  Yes

Diagnosis by MD:  No

Objectively confirmed:  Not applicable

Outcome measures valid:  Yes

Level of evidence:  4

Notes: 

Weekly productivity was measured as a dichotomous variable classified as either meeting or not meeting the overall productivity standard.  As the final measure, the average of all weekly scores was computed.  Those meeting the weekly productivity standard more than half the time were classified as meeting the productivity standard.

The results on medication type and productivity are misleading.  Instead of reporting the % reduction in the likelihood of meeting the productivity standard, the authors report these percentages as the percent reduction in productivity.  This interpretation is carried out through the discussion when making a case for the cost-benefit of providing pharmacy coverage for people with AR.



	
	
	
	
	
	

	Cockburn, Bailit, Berndt, et al., 1999a

and 

Cockburn, Bailit, Berndt, et al., 1999b


	Design:  Retrospective analysis of claims data and daily work output records

To test the impact of antihistamine use on productivity, work output observations of insurance claims processors were classified into periods directly preceding and following the date on which the prescription was filled. Time periods of 3, 5, 7, 10, and 14 days were tested.

Intervention(s):  NA 

Duration of study treatment:   

NA

Dates:  January 1993-July 1995  

Location:  NR

Setting:  Community, large insurance company

Type(s)  of providers:  NA  


	No. of subjects at start:  Health claims for 5,888 individuals

Dropouts/withdrawals:  NA

No. of subjects at end:  After removing outliers, 183,301 observations on daily work output were available for 682 individuals

Inclusion criteria:  Individuals with prescription claim(s) for antihistamines

Exclusion criteria:  

Age:  Mean, 32 

Sex:  94% female

Race:  NR

Other:  


	1)  Effect of antihistamines (all types combined) on average level of productivity

2)  Effect of sedating and nonsedating antihistamines on average level of productivity

3)  Effect of sedating antihistamines on average level of productivity when extending the analysis time period

4)  Daily cost of lost output based on hourly pay of $11.50

5)  Net monetary benefit of treatment with non-sedating antihistamines compared to sedating antihistamines 


	1)  When not controlling for the type of antihistamine, there was not a statistical difference in productivity during the 3-day period prior to filling the prescription or the 3-day period following the filling of a prescription for an antihistamine.

2)  During the 3-day period after filling a prescription for a sedating antihistamine, workers were on average 7.8% less productive (p < 0.01).  Conversely, during the 3-day period after filling a prescription for a nonsedating antihistamine, workers were 5.2% more productive on average (p < 0.01).

3)  When extending the time period during which productivity is measured following a sedating antihistamine, the negative effect on productivity remains significant (p < 0.01) out to 14 days (max period tested).  However, the size of the effect lessened to 3.1%.

4)  Daily cost of lost output:

$9 per day (ranging from $7 to $11)

5)  Net monetary benefit of treatment with non-sedating antihistamines compared to sedating antihistamines:

 $7.50- $8 per day assuming an incremental cost of $1-$1.50/day for nonsedating antihistamines


	Quality Scoring:  

Population similar:  Yes

Intervention(s) described:  No

Comorbidities described:  No

Diagnosis by MD:  No

Objectively confirmed:  Not applicable

Outcome measures valid:  Yes

Level of evidence:  4

Note:  Study limitation:  Claims for prescription drugs could have been prescribed for dependants, not employees.



	
	
	
	
	
	

	Crystal-Peters, Crown, Goetzel, et al., 2000


	Design:  Cost of illness study (indirect costs only)  based on a synthesis of data from:  

1)  1995 National Health Interview Survey; 2) Bureau of Labor Statistics

Intervention(s):  NA  

Duration of study treatment:  NA  

Dates:  1995  

Location:  US

Setting:  Community

Type(s)  of providers:  NA


	No. of subjects at start:  NA  

Dropouts/withdrawals:  NA

No. of subjects at end:  NA

Inclusion criteria:  Respondents with self-reported diagnostic information that was coded as allergic rhinitis 

Exclusion criteria:  

Age:  Of those reporting AR, 18.2% < 18, 72.9% 18-64, 8.9%   ( 65

Sex:  Of those reporting AR, 53.6% women

Race:  NR  


	1)  Prevalence of AR

2)  Prevalence of AR by age group

3)  Average annual number and total number of work days lost per person with AR

4)  Indirect costs of lost work days

5)  Total number of at-work reduced activity days

6)  Indirect costs of at-work productivity losses

7)  Indirect costs of reduced activity due to sedating antihistamines

8)  Total indirect costs of AR


	1)  Prevalence of AR:  9.8% (25.7 million)

2)  Prevalence of AR by age group:

 < 18yo:  6.6%; 18-64yo:  11.7%;

 ( 65yo:  9.8%

3)  Average annual number and total number of work days lost per person with AR:

0.24 days per year, 3.6 million lost work days

4)  Indirect costs of lost work days: $445.3 million ($1995)

5)  Total number of at-work reduced activity days:  Nearly 3 million at-work reduced activity days

6)  Indirect costs of at-work productivity losses:  $92.8 million ($1995)

7)  Indirect costs of reduced activity due to sedating antihistamines:  $4.6 billion ($1998)

8)  Total indirect costs of AR:  $5.2 billion ($1998)


	Quality Scoring:  

Population similar:  Yes

Intervention(s) described:  No

Comorbidities described:  No

Diagnosis by MD:  No

Objectively confirmed:  Not applicable 

Outcome measures valid:  No

Level of evidence:  2b

Notes:

Assumptions used in cost calculations:

1)  At-work productivity losses were based on NHIS-reported number of days that respondents cut down on usual activities by more than half of the day and were valued at 25% of the respondent’s daily salary.     

2)  Assumed that at-work reduced activity days reported in NHIS do not consider the effects of sedating antihistamines.                

3)  To assign indirect costs of reduced productivity due to sedating antihistamines, it was assumed based on unpublished survey data that 82% of AR patients use some treatment, and that 57% use OTC sedating antihistamines.                            4)  1989 Gallup poll:  People with AR who used sedating (OTC)  antihistamines reported a 25% reduction in productivity for 14 work days per year.

This analysis double-counts productivity losses.  It uses 

(continued on next page)

NHIS data to estimate lost productivity due to missed work days and at-work reduced productivity days.  It assumes that reduced activity resulting from sedating antihistamines is not included in these estimates.  Therefore, it uses the results from the 1989 Gallup poll and unpublished survey data to estimate indirect costs resulting from the use of sedating antihistamines.



	
	
	
	
	
	

	Cuffel, Wamboldt, Borish, et al., 1999


	Design:  Retrospective analysis of health care claims

This analysis was designed to:  1) estimate the prevalence of coexistent AR, depression and anxiety disorder; 2) estimate the effects of the comorbid conditions on costs; and 3) determine whether treatment of AR had an impact on overall costs when these conditions were comorbid.

Intervention(s):  NA

Duration of study treatment:  NA   

Dates:  1995

Location:  US

Setting:  NA

Type(s)  of providers:  NA  


	No. of subjects at start:  Claims data from 600,000 persons 

Dropouts/withdrawals:  NA

No. of subjects at end:  13% (85,298)  with AR diagnosis; 9.3% (59,529)  with diagnosis of depression and 2.2% (14,582)  with diagnosis of anxiety

Inclusion criteria:  Diagnosis of AR based on ( 2 prescriptions for allergy medication or diagnosis of AR

Exclusion criteria:  None specified 

Age:  0-17yo:  16.1%; 18-34yo:  17.6%; 35-44yo:  21.3%, 45-54yo:  25.6%, 55-64yo:  18.9%; (65yo:  0.4%

Sex:  61% women

Race:  NR  


	1)  Prevalence of AR

2)  Proportion of AR patients with depression or anxiety disorder or both conditions

3)  Odds ratio (OR) of a depressive disorder among people with AR compared to people without AR

4)  Odds ratio (OR) of a anxiety disorder among people with AR compared to people without AR

5)  Additional annual expense from having a diagnosis of AR and depression versus a diagnosis of either AR or depression alone

6)  Additional annual expense from having a diagnosis of AR and anxiety disorder versus a diagnosis of either AR or anxiety disorder alone

7)  Economic impact of AR treatment on total costs when AR and depression were comorbid

8)  Economic impact of AR treatment on total costs when AR and anxiety disorder  were comorbid
	1)  13.3% (85,298/641,205)  

2)  Depression, 12%; anxiety disorder, 1.5%; depression and anxiety disorder, 1.5%

3)  OR = 1.7 (95% CI, 1.63-1.73)

4)  OR = 1.41 (95% CI, 1.35-1.47)

5)  $363 additional per person per year

6)  $207 additional per person per year

7)  $83 reduction per person per year

8)  $141 reduction per person per year

 
	Quality Scoring:  

Population similar:  Yes

Intervention(s) described:  No

Comorbidities described:  No

Diagnosis by MD:  No

Objectively confirmed:  Not applicable

Outcome measures valid:  No

Level of evidence:  2b

(continued on next page)



	
	
	
	
	
	

	Donahue, Greineder, Connor-Lacke, et al., 1999


	Design:  Retrospective analysis based on HMO claims data

Intervention(s):  NA

Duration of study treatment: NA  

Dates:  April 1988 through December 1994

Location:  Northeast US 

Setting:  Staff model HMO  

Type(s) of providers:  NA


	No. of subjects at start:  122,196 diagnosed with asthma or rhinitis; of which 2,677 (2%) received ( 1 immunotherapy injection

Dropouts/withdrawals:  NA

No. of subjects at end:  603 met all duration of membership, pharmacy coverage, and automated record eligibility requirements and were deemed to have actually received an immunotherapy injection

Inclusion criteria:  Subjects were required to have a minimum of 4 years of continuous enrollment in the HMO.  Medical records were used to confirm the accuracy of asthma and rhinitis diagnoses.

Exclusion criteria:  

Age:  7% age < 10 years; 15% age 10-29; 55% age 20-39; 23% age ( 40

Sex:  56% women

Race:  NR

Diagnoses:

58% had rhinitis without asthma, 39% had rhinitis plus asthma, 3% had only asthma

Allergens:

6% cat (no ragweed)

45% ragweed (no cat)

20% other or combination

29% no documented


	1)  Median duration of immunotherapy (2-6 years of follow-up per patient)

2)  Distribution of number of treatments per person

3)  Correlates of duration of therapy

4)  Compliance with immunotherapy (see Notes for definition)

5)  Total cost of immuno-therapy (allergy testing, immunotherapy visits, visits for adverse reactions).

6)  Immunotherapy and nonimmunotherapy costs for people who completed therapy compared to those who did not compete therapy


	1)  2.7 years.  Bivariate analyses showed that duration did not differ by age or gender, but duration was longest for patients with both asthma and rhinitis.  Duration was similar among those with cat, ragweed and other allergens, but was shorter among patients with undocumented allergen.

2)  The distribution was bimodal with peaks at ~5 and ~65 injections per patient, 23% had no injections after the first month.

3)  Multivariate analyses showed that duration of immunotherapy was shortest among females, those aged 10-20 years, and those for whom the allergen type was not documented.   

4)  Of those with sufficient follow-up for assessment, 33% were classified as completing immunotherapy.  43% of those with both asthma and rhinitis completed therapy compared to 28% of those with rhinitis and 13% of those with asthma only. Patients with ragweed allergen were more likely to complete treatment and those with undocumented allergen were less likely.

5) $438 per person-year: $212 for people with asthma, $416 for people with rhinitis, and $496 for people with both conditions.

6)  $698 per person-year among those who completed immunotherapy vs. $247 for those who did not.  Non-immunotherapy costs were $508 among people who completed immunotherapy and $421 among people who did not.
	Quality Scoring: 

Population similar:  No

Intervention(s) described:  No

Comorbidities described:  Yes

Diagnosis by MD:  No

Objectively confirmed:  Not applicable

Outcome measures valid:  No

Level of evidence:  2b

Note: Compliance with immunotherapy was evaluated by determining the proportion of patients who received at least 50% of the recommended number of injections in each interval according to the following recommendations:      ( 20 injections in 1st 6 months,  ( 30 injections in 1st year, an additional 31 injections over next 2.5 years, and a total of 

( 61 injections over 3.5 years.  

(continued on next page)



	
	
	
	
	
	

	Fell, Mabry, and Mabry, 1997


	Design:  Case series, survey 

Patients administered the survey were asked to rate their nasal symptoms and QOL before undergoing immunotherapy and at the time they completed the survey.

Intervention(s):  Immunotherapy

Duration of study treatment:   

NA

Dates:  NR

Location:  Texas

Setting:  Outpatient

Type(s) of providers:  Patients from 1 provider represented 


	No. of subjects at start:  60

Dropouts/withdrawals:  0

No. of subjects at end:  60

Inclusion criteria:  patients with IgE-mediated allergy who had undergone 1or more years of immunotherapy

Exclusion criteria:  NR 

Age:  Men: ages 27-70; women: ages 29-72

Sex:  60% men

Race:  NR


	1)  Nasal symptoms currently and before immunotherapy. 

2)  General health currently and before immunotherapy.

3)  Tolerance of exercise, outdoor activities, participation in social activities and energy level for every day activities currently and before immunotherapy.

4)  Productivity at work currently and before immunotherapy and causes for changes in productivity.

5)  Work days missed currently and before immunotherapy.

6)  Number of physician visits to treat severe allergy symptoms or infections currently and before immunotherapy.

7)  Quantity of medications currently and before immunotherapy.

8) Patients’ assessment of whether immunotherapy was worthwhile and time until they noticed a benefit of immunotherapy.


	1)  92% reported a significant improvement in symptoms

2)  62% reported that their general health was much better since beginning immunotherapy.

3) 38% reported an increase in exercise tolerance.  Of the 34 patients who reported regularly participating in outdoor activities, 74% were better able to perform these activities; 63% reported improvement in their social lives, and 55% reported an increased energy level.  

4)  Of the 56 patients who were employed, 59% reported that their allergies caused them to be less productive at work, and all of these patients reported increased productivity since beginning immunotherapy.

5) 31 of 56 (55%) reported missing work as a consequence of allergies.  Prior to beginning immunotherapy, 29 of the 31 missed between 1 and 6 days of work over a 6-month period.  The other 2 patients reported missing 12-18 work days within 6 months. Compared to the period before immunotherapy, patients missed work 4.2 fewer days after initiation of immunotherapy. 

6)  The 63% of patients making frequent physician visits for allergies prior to immunotherapy had a decrease in the number of office visits by 3.8 per 6-month period after initiation of immunotherapy.

7)  63% were able to decrease the amount of each medication taken.  Of the 36 people who reported taking more than 3 courses of antibiotics per year, 89% were able to decrease antibiotic use by at least 50% since starting immunotherapy.

8) 92% reported that they felt that immunotherapy was worthwhile and the average amount of time they received immunotherapy before noting a benefit was 4.2 months when excluding one patient who reported 24 months.


	Quality Scoring: 

Population similar:  Yes

Intervention(s) described:  No

Comorbidities described:  No

Diagnosis by MD:  Yes

Objectively confirmed:  Yes

Outcome measures valid:  No

Level of evidence:  4

Note: These results are limited by recall bias and selection bias as only patients who continued immunotherapy were included in the survey and all were under the care of the 2nd author.  Furthermore, it was not reported how these patients were selected to participate in the survey.  In addition, no statistical testing was used to compare responses.

(continued on next page)



	
	
	
	
	
	

	Gilmore, Alexander, Mueller, et al., 1996


	Design:  Case-control study using a large managed care database

Intervention(s):  NA

Duration of study treatment:   NA

Dates:  1992-1993  

Location:  Washington state

Setting:  Community, staff-model HMO

Type(s)  of providers:  NR


	No. of subjects at start:  NA

Dropouts/withdrawals:  NA

No. of subjects at end:  3,394 incident visits for traumatic work-related injury  

Inclusion criteria:  

Cases:  people who had a clinic or emergency room visit for an acute work-related injury in 1992-1993

Controls:  matched to cases on sex, decade of birth date, and employer

Case:Control Ratio:  1:2

Exclusion criteria:  NA  

Age:  18 years or older

Sex:  58.2% male

Race:  NR


	1)  Odds Ratio for increased risk of work-related injury within 30 days following use of antihistamines


	1)  Open wounds and contusions:  

OR = 1.5 (95%CI:  1.1 to 1.9);           burns:  OR = 3.1 (95%CI:  1.0-9.7); and fractures:  OR = 1.7 (95%CI:  0.9-3.3).


	Quality Scoring:  

Population similar:  Yes

Intervention(s) described:  No

Comorbidities described:  No

Diagnosis by MD:  No

Objectively confirmed:  Not applicable

Outcome measures valid:  No

Level of evidence:  3b

Notes:  

Antihistamines in this study were almost always sedating, as non-sedating antihistamines were not available on the formulary during the study period.

Limitation of analysis:

Exposure to medication was based on purchase of medication within 30 days prior to the date of injury. However, misclassification was not expected to differ between cases and controls. 



	
	
	
	
	
	

	Keith, Haddon, and Birch, 2000


	Design:  RCT, parallel-group, method of randomization not described

Intervention(s):  

1)  Intranasal budesonide delivered as a dry powder (Rhinocort® Turbuhaler® 400 μg), once per day (n = 121)

2)  Intranasal budesonide delivered as an aqueous spray (Rhinocort® Aqua® 256 μg), once per day (n = 121)

Duration of study treatment:   

4 weeks

Loratidine and sodium cromoglycate or naphazoline HCl-antazoline phosphate eyedrops “provided for rescue” (instructions for using not described)

Trial preceded by 7- to 10-day placebo run-in period

Dates:  1993 ragweed pollen season

Location:  Canada  

Setting:  Allergy clinic

Type(s)  of providers:  NR  


	No. of subjects at start:  242 (randomized and received treatment)

Dropouts/withdrawals:  

No. of subjects at end:  242 received treatment, 241 completed both willingness-to-pay questionnaires

Inclusion criteria:  Age ( 18 years; positive skin prick test to ragweed (( 3 mm); symptoms of rhinitis or a clear exacerbation of perennial rhinitis symptoms during ( 1 previous ragweed season

Exclusion criteria:  None specified

Age:  36 

Sex:  54.5% female

Race:  NR


	1)  Costs:  Included costs for study and rescue meds; any immunotherapy received; unscheduled visits to physician and services provided at such visits; visits to other physicians or hospital outpatient departments; and time off work or school

2)  Benefits:  Indirectly assessed by willingness-to-pay questionnaire administered at beginning and end of study

3)  Cost-benefit analysis (including sensitivity analysis)


	1)  Costs:  Cost data were provided in figures.  Therefore, exact cost estimates are not available from the article.

2)  Benefits:  Prior to treatment, subjects were willing to pay an average of $15.89 (1993 Canadian$)  per week for an allergy treatment that would relieve all symptoms.  Following treatment, subjects were willing to pay an average of $12.95 (1993 Canadian$) per week to take the drug they had been using during subsequent allergy seasons.  The reduction in willingness-to-pay was significant.

3)  Cost-benefit analysis (including sensitivity analysis):  The net benefit was significantly higher than costs incurred by $5.80 per week.  The net benefit was highest ($7.39) among those who felt they had fewer symptoms than in previous ragweed seasons.  When excluding the time lost from work or school from the calculation of costs, the net benefit was higher at $8.30 per week.  In the sensitivity analysis, the estimates that were most sensitive to change were the cost of study medication, days missed from work or school and rescue medications. Only when the cost of each was at its highest assumed value was the net benefit negative.
	Quality Scoring:  

Population similar:  Yes

Intervention(s) described:  Yes

Comorbidities described:  Yes

Diagnosis by MD:  Yes

Objectively confirmed:  Yes

Outcome measures valid:  Mo

Level of evidence:  4

Note:  Double-dummy blinding technique employed.



	
	
	
	
	
	

	Kessler, Almeida, Berglund, et al., 2001


	Design:  Population-based daily diary survey used to estimate indirect costs of AR

Intervention(s):  NA
Duration of study treatment:  NA  

Dates:  March 1996 to May 1997

Location:  US

Setting:  Community

Type(s)  of providers:  NA


	No. of subjects at start:  The National Survey of Daily Experience (NSDE)  (n = 3,032) was a substudy of the MacArthur Foundation Midlife Development in the US Survey  (MIDUS).  83% of the target sample (n = 1,242) consented by telephone to participate. 

Dropouts/withdrawals:  NA

No. of subjects at end:  114 w/out AR, 625 with self-reported AR

Inclusion criteria:  Age 25 to 74; self-reported “hay fever or other seasonal allergies” among a list of conditions

Exclusion criteria:  None specified

Age:  Of those with allergic rhinitis:  35.5% 25-34, 34.7% 35-49,29.7%  ( 50

Sex:  60.5% women

Race:  NR  


	1)   Associations between impaired work quality and sociodemographic variables

2)  Associations between impaired work quantity and sociodemographic variables

3)  Average monthly indirect cost during periods of high pollen/mold exposure per person

4)  Projected US annual  indirect cost of AR during high pollen/mold exposure


	1)  Impaired work quality was inversely related to age, higher in the western areas of the US, and lower in the fall than other seasons.

2)  Impaired work quantity was higher in women and higher in the western areas of the US

3)  $156.27 SE = $20.04 ($1997)  

4)  $7.7 billion ($1997)


	Quality Scoring:  

Population similar:  Yes

Intervention(s) described:  No

Comorbidities described:  No

Diagnosis by MD:  No

Objectively confirmed:  Not applicable

Outcome measures valid:  No

Level of evidence:  1b

Notes:  

Assumptions used in cost calculations:

1)  Data on work impairment (work quality and work quantity)  was collected using self-administered diaries during 8 consecutive days (periods were randomly assigned).

2)  Impaired work quality was measured using yes/no response options. Work quantity was measured on a 0-10 scale, then dichotomized as impaired (0-5)  and not impaired (6-10).              3)  Individual-level wage data were combined with results from regression analyses to estimate indirect costs. It was assumed that impaired work quality was equal to 25% of the respondent’s daily wage and impaired work quantity was equal to 75% of daily wage.



	
	
	
	
	
	

	Kozma, Schulz, Sclar, et al., 1996


	Design:  Secondary analysis of data from previously reported RCT (see Notes)

Intervention(s):  

1)  Fluticasone propionate nasal spray, 2 sprays per nostril, once per day (total dose 200 μg)  (n = 78)

2)  Terfenadine 60 mg bid     (n = 77)

Duration of study treatment:   

14 days

No mention of rescue med

Trial preceded by 4- to 7-day run-in period

Dates:  NR

Location:  Texas

Setting:  Allergy clinic

Type(s)  of providers:  NR  


	No. of subjects at start:  232  in original trial; 77 subjects randomized to placebo were excluded from the cost-effectiveness analysis

Dropouts/withdrawals:  

No. of subjects at end:  155 

Inclusion criteria:  Based on four 0-100 point visual analog scales for sneezing, nasal obstruction, rhinorrhea, and nasal itching, patients had to have had a combined score ( 200 on 4 of 7 days prior to the intervention 

Exclusion criteria:  NR

Age:  39 years (mean)

Sex:  52% female  

Race:  White:  81.3%; Black:  3.2%; Hispanic:  15.5%; Other:  0%


	1)  Efficacy:

1a)  Patient-assessed symptom severity:  sneezing, nasal obstruction, rhinorrhea, and nasal itching graded daily using 0- to 100-point visual analog scales

1b)  Patient global assessment of efficacy:  overall response to treatment graded at end of trial on scale of 1 (significant improvement)  to 7 (significant worsening)

2)  Costs:  Included only direct cost for study med (average wholesale price)

3)  Cost-efficacy analysis (including sensitivity analysis)


	1)  Efficacy:  

1a)  There were no differences in total symptom severity scores prior to treatment.  However, scores were significantly lower in the fluticasone group during the treatment period (159 vs 201, p = 0.003).  The average decrease in scores between baseline and treatment periods was also greater for the fluticasone arm (-116 vs -80, p = 0.007).  

1b)  More patients in the fluticasone arm indicated that they improved during the treatment period (mild, moderate or significant improvement) compared to patients in the terfenadine arm (85%
 vs 69%, p = 0.007).  5% in the fluticasone arm and 2% in the terfenadine arm reported worsening.  A greater proportion of patients in the terfenadine arm reported no change (29% vs 9%).  When the criteria used to indicate improvement included only those reporting significant or moderate improvement, there was not a significant difference between treatment arms (64% vs 53%, p = 0.154).  When only a significant improvement was used as the criterion, more patients in the fluticasone arm were deemed to have improved (38% vs. 19%, p = 0.007).

2)  Cost of terfenadine during study period:  $24.81; cost of fluticasone during study period:  $18.14

3)  Incremental cost-effectiveness ratios were not reported as fluticasone was found to be less costly and more effective than terfenadine when the standard for improvement included only those indicating significant improvement or when the standard for improvement included those indicating significant, moderate or mild improvement.   


	Quality Scoring:  

Population similar:  Yes

Intervention(s) described:  Yes

Comorbidities described:  No

Diagnosis by MD:  Yes

Objectively confirmed:  No

Outcome measures valid:  No

Level of evidence:  2b

Notes:  

Efficacy assessed through a secondary analysis of data from a previously published trial (van Bavel J, Findlay S, Hampel F, et al. Intranasal fluticasone propionate is more effective than terfenadine tablets for seasonal allergic rhinitis. Arch Intern Med 1994;154:2699-704).

Original trial included a placebo arm, which was not included in this re-analysis. 

Double-dummy blinding technique employed in original trial.

(continued on next page)



	
	
	
	
	
	

	Lee, Cummins, and Okamoto, 2001


	Design:  Retrospective analysis of health care claims 

Intervention(s):  NA 

Duration of study treatment:  NA  

Dates:  1997 and 1998

Location:  US

Setting: National managed care organization  

Type(s)  of providers:  NA


	No. of subjects at start:  > 16 million people in data set

Dropouts/withdrawals:  NA

No. of subjects at end:  202,426 

Inclusion criteria:  People diagnosed with AR during 1997 or 1998 and with at least one prescription claim within the 12-month period following AR diagnosis.  All prescription claims within the 12-month period following the first prescription claim were analyzed. 

Exclusion criteria:  Patients who were not continuously enrolled during the study period

Age:  Mean, 34

Sex:  61.4% women

Race:  NR

Geographic region:

Midwest:  27.7%

Northeast:  12.0%

Southeast:  51.8%

West:  9.0%


	1)  Proportion of patients who received treatment with second-generation antihistamines (  nasal steroids, plus breakdown by treatment

2)  Prevalence of comorbid conditions

3)  Average annual charges by department

4)  Total average annual charges

5)  Proportion of total costs attributed to prescription drugs and outpatient medical services


	1)  Treatment included second-generation antihistamine and/or nasal steroid:  90.7%;

Monotherapy with second-generation antihistamines:  41.4%;

Monotherapy with nasal steroids:  19.7%;

Combination therapy with second-generation antihistamines and nasal steroids:  29.7%

2)  Upper respiratory infection:  32.2%; Lower respiratory infection:  3.3%; depression:  6.5%; sinusitis:  34.2%; Asthma:  14.8%; emphysema:  0.2%; COPD:  0.9%; otitis media:  11.5% 

3)  Inpatient:  $8.28; outpatient:  $216.31; ancillary:  $4.43; emergency:  $0.16; pharmacy-related:  $236.02

4)  $465.21

5)  Prescription drugs:  51%; outpatient medical services:  46%


	Quality Scoring:  

Population similar:  Yes

Intervention(s) described:  No

Comorbidities described:  No

Diagnosis by MD:  No

Objectively confirmed:  Not applicable

Outcome measures valid:  No

Level of evidence:  2c

Notes:  

Patients’ treatment was classified based on initial treatment selection.  Switches or augmentations were not considered.



	
	
	
	
	
	

	Leickly, Sears-Ewald, and Ownby, 1989


	Design:  RCT, parallel-group

Intervention(s):  

1)  Terfenadine 60 mg twice per day (n = 10)

2)  Chlorpheniramine 4 mg + pseudoephedrine 60 mg, one capsule in morning and two at night (n = 9)

Patients in both groups permitted to use nasal cromolyn as rescue med, if study med failed to relieve symptoms adequately

Duration of study treatment:   

38 days (during ragweed season)

Dates:  August- September 1986

Location:  Detroit, MI

Setting:  Allergy clinic

Type(s) of providers:  NR  


	No. of subjects at start:  20

Dropouts/withdrawals:  1 

No. of subjects at end:  19

Inclusion criteria:  History of late summer-early fall ragweed-induced allergic rhinitis for at least 2 years and a positive skin test to ragweed

Exclusion criteria:  Perennial allergic rhinitis, poorly controlled asthma, daily systemic steroid use, or long period of absence from study location

Age:  Mean, 32 years; range, 18-59

Sex:  53% women

Race:  NR


	1)  Daily cost to druggist for study meds (based on average wholesale prices, December 1986)

2)  Patient-assessed symptom severity:  sneezing; stuffy nose; runny nose; red, itchy nose; cough/wheeze; and shortness of breath graded twice daily on scale of 0 (none) to 6 (very severe)

3)  Adverse effects:  drowsiness and irritability 

graded twice daily on scale of 0 (none) to 6 (very severe); GI complaints noted, but not scored

4)  Treatment compliance

5)  Patient global evaluation of efficacy of treatment:  experience during study rated relative to previous ragweed seasons

6)  Patient satisfaction:  pts asked at end of trial whether they would use the study med again


	1)  Daily cost to druggist for study meds: $0.92 for terfenadine, $0.37 for chlorpheniramine/pseudoephedrine 

2)  Patient-assessed symptom severity: No significant differences in any individual symptom (p-values from 0.32 to 0.90) or combined symptoms (p = 0.97)

3)  Adverse effects:  

No significant difference in any individual adverse effect (p-values from 0.07 to 0.77), but terfenadine had significantly fewer total adverse effects (p = 0.03).

4)  Treatment compliance: 1 patient in the terfenadine group reported 3 days of noncompliance

5)  Patient global evaluation of efficacy of treatment:  6 of 10 in the terfenadine group and 8 of 9 in the chlorpheniramine/ pseudoephedrine group stated that this was their ‘best year’.

6)  Patient satisfaction:  7 of 10 patients treated with terfenadine would stated that they would use the medication again; 8 of 9 chlorpheniramine/ pseudoephedrine patients reported that they would use the medication again.


	Quality Scoring: 

Population similar: Yes 

Intervention(s) described:  Yes

Comorbidities described:  No

Diagnosis by MD:  Yes

Objectively confirmed:  Yes

Outcome measures valid:  No

Level of evidence:  4

Note:  Unable to determine how they calculated their symptom scores.  Scores were collected twice daily using a 0-6 scale.  They state that the average symptom scores represent the total score for the group for that symptom divided by the number of days in the study, providing an average symptoms treatment group score per day.  If they did add up the scores for pts in each arm of the trial (n = 9 and n = 10) and then divide by the number of days, these results will not be valid because (1) there are more patients in one group versus the other (2) because observations are not on a per-patient basis but a per-day basis.



	
	
	
	
	
	

	Liao, Leahy, 

and Cummins, 2001


	Design:  Retrospective analysis of health care claims 

Intervention(s):  NA 

Duration of study treatment:  NA  

Dates:  1999

Location:  US

Setting:  National managed care organization  

Type(s)  of providers:  NA


	No. of subjects at start:  ~13 million people in data set

Dropouts/withdrawals:  NA

No. of subjects at end:  105,696

Inclusion criteria:  People diagnosed with AR during 1999 with at least one prescription claim for a nonsedating antihistamine within the 12-month period following AR diagnosis.

Exclusion criteria:  NR

Age:  Mean, 36 (SD 19); 16% age < 12; 10% age 13-18; 39% age 19-45; 29% age 46-65; 7% age > 65

Sex:  61.8% women

Race:  NR 

Geographic Region:

Midwest:  14.1%

Northeast:  13.9%

Southeast:  63.9%

West:  8.1%


	1)  Proportion of patients who received treatment with second-generation antihistamines (  nasal steroids, plus breakdown by treatment. Patients’ treatment was classified based on initial treatment selection.  Switches or augmentations were not considered.

2)  Prevalence of comorbid conditions

3)  Average annual charges by department

4)  Total average annual charges

5)  Proportion of total costs attributed to prescription drugs and outpatient medical services


	1)  Treatment included second-generation antihistamine and/or nasal steroid:  66.3%; 

Monotherapy with second-generation antihistamines:  24.8%; 

Monotherapy with nasal steroids:  12.0%;

Combination therapy with second-generation antihistamines and nasal steroids:  29.5%

2)  Prevalence of comorbid conditions: Upper respiratory infection:  29.0%; lower respiratory infection:  4.7%; depression:  7.4%; sinusitis:  32.0; asthma:  18.4%; emphysema:  0.3%; COPD:  6.9%; otitis media:  8.9% 

3)  Average annual charges by department:  inpatient:  $14.71; outpatient:  $358.84; ancillary:  $5.44; emergency:  $0.30; pharmacy-related:  $171.32

4)  Total average annual charges: $550.61

5)  Proportion of total costs attributed to prescription drugs and outpatient medical services:

Prescription drugs:  31%;

Outpatient medical services:  65%


	Quality Scoring:  

Population similar:  No

Intervention(s) described:  No

Comorbidities described:  Yes

Diagnosis by MD:  No

Objectively confirmed:  Not applicable

Outcome measures valid:  No

Level of evidence:  3b

Notes:  

The results are not consistent with the inclusion criteria.  The inclusion criteria defined cases as patients with a prescription claim for a nonsedating antihistamine, yet in the results a proportion of patients received monotherapy with steroids or neither steroids nor nonsedating antihistamines.

Also, this study was intended to update the results of the study by Lee, Cummins, and Okamoto (2001), above.  However, there are substantial differences between the results of these study for some outcomes such as the proportion of pts receiving neither nasal steroids nor nonsedating antihistamines (33.7% vs. 9.3%), the proportion receiving nasal steroids only (12.0% vs. 19.7%), and average costs for pharmaceuticals ($171.32 vs. $236.02).  The authors attribute these differences to differences in the study populations. 



	
	
	
	
	
	

	Malone, Lawson, Smith, et al., 1997


	Design:  Cost of illness study based on data from the 1987 National Medical Expenditure Survey (NMES) 

Intervention(s):  NA

Duration of study treatment:  NA  

Dates:  1987  

Location:  US

Setting:  Community

Type(s)  of providers:  

Allergist, 17%; ENT, 4%; GP or family practitioner, 6%; internist, 3%; pediatrician, 9%; nurse, 24%; other, 20%; not certain, 10%


	No. of subjects at start:  36,259 respondents to NMES

Dropouts/withdrawals:  

No. of subjects at end:  

Inclusion criteria:  Non-institutionalized civilians in the US

Exclusion criteria:  Federal, military, and Department of Veterans Affairs populations, plus residents of nursing homes and other institutions

Age:  NR

Sex:  45% male (of respondents with AR)

Race:  

Native American:  328,921  (1%)  Asian/Pacific:  606,762 (1%)                     Black:  4,215,059 (11%)                            White:  32,728,023 (84%)                         Other:  1,116,999 (3%)

 
	1)  Prevalence of AR

2)  Proportion of AR patients who sought medical treatment

3)  Number and cost of prescriptions for AR

4)  Number and cost of office or clinic visits to medical providers for AR

5)  Number and cost of outpatient hospital visits for AR

6)  Number and cost of emergency room visits for AR

7)  Number of missed work days and associated productivity loss

8)  Number of missed school days and associated productivity loss

9)  Productivity loss associated with reduced activity days

10)  Total direct cost of AR

11)  Total indirect cost of AR

12)  Total direct and indirect cost of AR


	1)  Prevalence of AR:

38.9 million (26.7 million adults and 12.3 million children)

2)  Proportion of AR patients who sought medical treatment:  12.1% (4.7 million persons)

3)  Number and cost of prescriptions for AR:  11.5 million prescriptions, $184 million ($1987), $301 million ($1994)

4)  Number and cost of office or clinic visits to medical providers for AR:  16.7 million visits, $418 million ($1987), $648 million ($1994)

5)  Number and cost of outpatient hospital visits for AR:  734,000 visits, $96 million ($1987), $180 million ($1994)

6)  Number and cost of emergency room visits for AR:  101,000 visits, $9.5 million ($1987), 17.7 million ($1994)

7)  Number of missed work days and associated productivity loss:  811,000 missed work days, $37 million ($1987), $47 million ($1994)

8)  Number of missed school days and associated productivity loss:

824,000 missed school days, $13 million ($1987), $17 million ($1994)

9)  Productivity loss associated with reduced activity days:  4,230,000 reduced activity days, $17 million ($1987), $23 million ($1994)

10)  Total direct cost of AR:  $708 million ($1987), $ 1.15 billion ($1994)

11)  Total indirect cost of AR:  $67 million ($1987), $ 86 million ($1994)

12)  Total direct and indirect cost of AR:  $775 million ($1987), $ 1.23 billion ($1994)


	Quality Scoring:  

Population similar:  Yes

Intervention(s) described:  No

Comorbidities described:  No

Diagnosis by MD:  No

Objectively confirmed:  Not applicable

Outcome measures valid:  No

Level of evidence:  3b

Notes:  

Assumptions used in cost calculations:

1)  Restricted activity days collected in NMES were valued at 25% of the respondent’s daily salary.

2)  Restricted activity days for those less than 18 years of age were not included.

3)  Indirect costs for missed school days based on parent’s income.

4)  Cost of OTC medications not included.

(continued on next page)



	
	
	
	
	
	

	Manor, Matthews, and Power, 2001


	Design:  Longitudinal survey of a 1958 birth cohort administered at ages 23 and 33

Intervention(s):  NA

Duration of study treatment:  NA 

Dates:  Surveys administered in 1981 and 1991

Location:  England, Wales, and Scotland

Setting:  Community

Type(s) of providers:  NR


	No. of subjects at start:  At age 23: n = 12,525

Dropouts/withdrawals:  1,252

No. of subjects at end:  At age 33: n = 11,273

Inclusion criteria:  Born in England, Wales, or Scotland during one week in March 1958

Exclusion criteria:  NA

Age:  Survey administered when respondents were 23 and 33 years of age

Sex:  50% male

Race:  NR


	1)  Prevalence of hay fever at age 23 and age 33 in men and women

2)  Relationships between 2 global health measures and (self-rated health and limiting longstanding illness) and specific health problems.  Self-rated health was grouped into 2 categories: fair/poor and good/excellent.  Limiting longstanding illness was determined by asking whether respondents had a longstanding illness, disability, or infirmity that limited their daily activities in any way compared to people of their same age. Hay fever was one of the specific health problems examined.  Others included psychological distress, respiratory problems, obesity, asthma, backache, eczema, diabetes, epilepsy, cancer, heart trouble, high blood pressure, arthritis,  and menstrual or other gynecologic problems.

3)  Association between changes in self-reported health and changes in specific health problems reported

 
	1)  Prevalence of hay fever by age and sex:

Age 23: men 16.6%; women 16.4% Age 33: men 15.6%; women 16.3%

2)  Self-rated health and limiting illness were associated with all specific health problems except among men for hay fever and obesity. In women, those who reported hay fever were more likely to report fair/poor health - lowest odd ratio reported for any health condition [OR = 1.47 (age 23) and 1.33 (age 33)].   

The association between reporting longstanding illness and hay fever was significant in men and women at age 23 (OR = 1.38 and 1.98, respectively), but only for women at age 33 (OR = 1.74). These associations were considered weak.

3)  No association between changes in self-rated health and changes in reporting hay fever or eczema were found. Significant associations were found for other health problems. 


	Quality Scoring: 

Population similar:  Yes

Intervention(s) described:  No

Comorbidities described:  No

Diagnosis by MD:  No

Objectively confirmed:  Not applicable

Outcome measures valid:  No

Level of evidence:  1b

Notes:  

(continued on next page)



	
	
	
	
	
	

	Mc-Menamin, 1994


	Design:  Cost of illness study based on a synthesis of data from multiple sources:  

1) 1988 National Health Interview Survey; 2) 1985 National Ambulatory Medical Care Survey; 3) 1989 Gallup Poll; 4) National Health Accounts from the Health Care Financing Administration 5) wage data from US Dept of Labor

Intervention(s):  NA

Duration of study treatment:   

NA

Dates:  Vary

Location:  US  

Setting:  Community

Type(s)  of providers:  NA


	No. of subjects at start:  NA

Dropouts/withdrawals:  NA

No. of subjects at end:  NA

Inclusion criteria:  NA

Exclusion criteria:  Federal, military, and Department of Veterans Affairs populations, plus residents of nursing homes and other institutions

Age:  NR

Sex:  NR

Race:  NR 


	1)  Prevalence estimate from NHIS:  no. of people reporting hay fever in 1988

2)  Number and cost of physicians’ office visits for AR 

3)  Cost of medications for AR 

4)  Direct medical costs for AR (physician visits and medications)  

5)  Number of lost work days

6)  Indirect costs of AR

7)  Total costs (direct + indirect)


	1)  Prevalence estimate from NHIS:  no. of people reporting hay fever in 1988:  22.4 million; 9.3% prevalence rate

2)  Number and cost of physicians’ office visits for AR:  9.8 million visits, $881 million ($1990)

3)  Cost of medications for AR:  $276 million ($1990)

4)  Direct medical costs for AR (physician visits and medications):  $1.16 billion ($1990)

5)  Number of lost work days:  3.4 million

6)  Indirect costs of AR:  $639 million ($1990)

7)  Total costs (direct + indirect):  $1.8 billion ($1990)


	Quality Scoring:  

Population similar:  Not adequately described

Intervention(s) described:  No

Comorbidities described:  No

Diagnosis by MD:  No

Objectively confirmed:  Not applicable

Outcome measures valid:  No

Level of evidence:  3b

Notes:  

Assumptions used in cost calculations:

1)  5% growth in population from 1985 to 1990.

2)  1989 Gallup poll:  People with AR who used sedating (OTC)  antihistamines reported a 25% reduction in productivity for 14 work days per year.

3)  Proportion Treated with OTC antihistamines:  1989 Gallup poll:  50%. 

4)  Medication costs were based on the ratio of prescription and OTC medication costs to total physician costs as estimated in the National Health Accounts for HCFA (37.93%).

5)  Cost of office visit:  $50, cost of office visit with tests:  $100

6) Average daily earnings:  $96.05.

7) Productivity losses based on (1)  total lost work days; (2)  25% of wage earners’ reduced activity days; (3)  25% of home workers reduced activity days less 5%.

	
	
	
	
	
	

	Meltzer, Casale, Nathan, et al., 1999


	Design:  RCT, parallel-group, method of randomization not described 

Intervention(s):  

1)  Fexofenadine 180 mg once per day (n = 275)

2)  Fexofenadine 120 mg once per day (n = 284)

3)  Placebo (n = 286)

Duration of study treatment:   

2 weeks

No mention of rescue med

Trial preceded by 1-week placebo run-in period

Dates:  August-November 1997 

Location:  US 

Setting:  Community

Type(s)  of providers:  NR


	No. of subjects at start:  845

Dropouts/withdrawals:  

No. of subjects at end:  845 (610 eligible for inclusion in analyses of work impairment, 238 for classroom impairment)

Inclusion criteria:  Age 12-65; moderate to severe seasonal AR; history of AR during previous 2 fall seasons; positive skin prick test; symptom score ( 6 (max score:  16), with 2 or more symptoms rated as moderate-to-severe.  After 1-week placebo run-in period, patients needed a symptom score (5 with ( 2 individual symptoms rated as moderate or severe.

Exclusion criteria:  Patients with individual symptoms rated as very severe; URI within 30 days of study; lack of response to antihistamines; clinically significant underlying medical disorder; receipt of immunotherapy; pregnancy; inability to read or understand English  

Age:  Mean, 32-33 

Sex:  64.6% female

Race:  88.2% Caucasian; 11.8% Other

Average no. of years since onset of seasonal AR:  17


	1)  Disease-specific quality of life:  assessed using the Rhinoconjunctivities Quality of Life Questionnaire (RQLQ)  at baseline and at 1 and 2 weeks

2)  Performance impairment due to allergy symptoms:  assessed using the Work Productivity and Activity Impairment (WPAI)  instrument at baseline and at 1 and 2 weeks

3)  Overall health impressions/generic quality of life:  measured using 3 generic domains of the Medical Outcomes Study 36-Item Short Form Health Survey (SF-36)  (Role-Physical, General Health Perceptions, Change in Health)


	1)  Disease-specific quality of life:  

Mean overall RQLQ score at baseline:  2.7; patients treated with both doses of fexofenadine experienced greater improvement in overall RQLQ scores. The 180-mg group reported greater improvement than placebo for all 7 RQLQ domains.  The 120-mg group reported greater than placebo for 4 of the 7 RQLQ domains:  practical problems, nasal symptoms, eye symptoms, and emotions.

2)  Performance impairment due to allergy symptoms:  Overall work impairment significantly decreased 7.1% in the 120-mg group and 8.7% in the 180-mg group, compared to a 1.8% reduction in the placebo group. There were also significant reductions in both fexofenadine groups relative to placebo in activity impairment. There were no significant differences between treatment groups in the percentage of time missed from work. There were also no significant differences in classroom impairment measures. 

3)  Overall health impressions/generic quality of life:  There were significant improvements in both fexofenadine groups as measured by the SF-36 Role-Physical domain compared to placebo. Significantly more patients treated with fexofenadine reported an improvement in health from baseline to Week 1 compared to placebo.  However, there was not a significant difference between treatment groups from week 1 to week 2. 


	Quality Scoring:  

Population similar:  Yes

Intervention(s) described:  Yes

Comorbidities described:  No

Diagnosis by MD:  Yes

Objectively confirmed:  Yes

Outcome measures valid:  Yes

Level of evidence:  1b

Notes:  



	
	
	
	
	
	

	Ray, Baraniuk, Thamer, et al., 1999


	Design:  Cost of illness study based on data from 1994 National Hospital Discharge Survey, 1994 National Ambulatory Medical Care Survey, 1994 National Hospital Ambulatory Medical Care Survey, 1994 National Survey of Ambulatory Surgery, 1987 National Medical Expenditure Survey, and estimates gathered from 4 experts using a 3-round modified consensus Delphi procedure

The study objective was to estimate direct medical costs associated with treatment of allergic rhinoconjuctivitis.  The analysis was based on the assumption that AR is a predisposing factor for other airway disorders.  The Delphi procedure was used to obtain estimates of the proportion of patients with specific airway disorders who would also be assumed to have allergic rhinoconjunctivitis (AR/AC).

Intervention(s):  NA  

Duration of study treatment:  NA 

Dates:   1994 data extrapolated to 1996 values

Location:  US

Setting:  All medical settings

Type(s)  of providers:  All
	No. of subjects at start:  NR

Dropouts/withdrawals:  NA

No. of subjects at end:  NR

Inclusion criteria: All survey records with a primary diagnosis of AR or atopic conjunctivitis were attributed to AR/AC

Exclusion criteria:  Federal, military, and Department of Veterans Affairs populations, plus residents of nursing homes and other institutions

Age:  NR

Sex:  NR

Race:  NR


	1)  Total number of outpatient physician visits attributed to AR/AC in US

2)  Total number of hospital outpatient visits attributed to AR/AC in US

3)  Total number of emergency department visits attributed to AR/AC in US

4)  Total number of hospitalizations attributed to AR/AC in US

5)  Total medical costs attributed to AR/AC in US

Costs were estimated by the expert panel. These estimated costs were multiplied by the total number of encounters for each of 10 airway disorders (e.g. chronic otitis media, sinusitis, asthma)  to estimate resource use attributable to AR/AC


	1)  Total number of outpatient physician visits attributed to AR/AC in US:  24,200,183 outpatient physician visits

2)  Total number of hospital outpatient visits attributed to AR/AC in US:  1,410,779 hospital outpatient visits

3)  Total number of emergency department visits attributed to AR/AC in US:  1,887,448 emergency department visits

4)  Total number of hospitalizations attributed to AR/AC in US:  97,349 hospitalizations

5)  Total medical costs attributed to AR/AC in US:  $5.93 billion ($1987), of which 31.4% was for treatment of AR/AC coded as the primary diagnosis, 25% for comorbid chronic otitis media or eustachian tube disorders, and 17% for comorbid sinusitis and 17% for comorbid asthma


	Quality Scoring:  

Population similar:  Yes

Intervention(s) described:  No

Comorbidities described:  Yes

Diagnosis by MD:  No

Objectively confirmed:  Not applicable 

Outcome measures valid:  No

Level of evidence:  4

Notes:

This study may overestimate the cost of allergic rhinoconjunctivitis because the total cost of visits that have a primary diagnosis of 1 of 10 airway diseases were attributed to allergic rhinoconjunctivitis. 

It is also likely to overestimate the number of inpatient/outpatient/ER encounters because even though AR may be assumed to be a secondary diagnosis in many cases where another diagnosis is the primary, exacerbation or treatment of the principal diagnosis precipitated the medical encounter.  For example, the majority of hospital costs were attributable to the assumption that 30% of those with asthma would have AR. 



	
	
	
	
	
	

	Reilly, Tanner, and Meltzer, 1996


	Design:  Validation study of the Allergy-specific Work Productivity and Activity Impairment (WPAI-AS)  using data from 2 multicenter, double-blind, randomized, placebo-controlled trials

Intervention(s):  

1)  Terfenadine

2)  Fexofenadine

3)  Placebo

Duration of study treatment:   

Dates:  1993 autumn allergy season for the work/activity impairment cohort (Study 1) and 1994 spring allergy season for the classroom impairment cohort (Study 2)

Location:  US

Setting:  Allergy clinic

Type(s)  of providers:  NR


	No. of subjects at start:  574 in the intent-to-treat dataset for Study 1, 422 completed WPAI-AS at baseline, week 1, and week 2; 962 in the intent-to-treat dataset for Study 2, 241 were students who completed Classroom WPAI-AS at baseline, week 1, and week 2

Dropouts/withdrawals:  NR

No. of subjects at end:  NR

Inclusion criteria:  Moderate to severe AR

Exclusion criteria:  Patients with asthma were NOT specifically excluded, but patients with severe asthma were not eligible because patients taking concomitant corticosteroids or cromolyn medications were excluded

Age (mean):  Study 1, 33; Study 2, 22.8 

Sex:  Study 1, 63% female; Study 2, 51.5% female

Race:  Study 1, 84.8% Caucasian; Study 2, 84.2% Caucasian

Years of seasonal AR:  Study 1, 17.5; Study 2, 12.6


	1)  Discriminative validity:  Correlations between time missed from work or classroom and total symptom score at baseline and weeks 1 and 2.

2)  Discriminative validity:  Correlations between impairment measures and total symptom score at baseline and weeks 1 and 2.

3)  Discriminative validity:  Results of regression analysis for total symptom scores on the prediction of work and activity impairment

4)  Discriminative validity:  Results of regression analysis for total symptom scores on the prediction of classroom impairment

5)  Evaluative validity:  Correlation between average change in total symptom scores and change in time missed from work or classroom

6)  Evaluative validity:  Correlation between changes in total symptom scores and work and classroom impairment measures

7)  Evaluative validity:  Results of regression analysis for changes on total symptom score and changes in work and classroom impairment measures

8)  Responsiveness:  changes in mean total symptom scores and WPAI-AS scores for the 5% of patients with the most improvement and the 5% of patients with the least improvement

9)  Responsiveness:  changes in total symptom scores and impairment measures for responders and nonresponders (as measured by physician evaluation)

10)  Sample size implications


	1)  Correlations were generally low:  work:  r = 0.11 to 0.16; classroom:  r = 0.13 to 0.27

2)  Correlations were higher than with time missed measures:  work:  r = 0.30 to r = 0.55; classroom:  r = 0.25 to 0.41

3)  Higher total symptom scores were significant predictors of greater work and activity impairment, but not time missed from work at all time points.

4)  Higher total symptom scores were significant predictors of classroom impairment at all time points.  Higher total symptom scores were also predictive of more classroom time missed at weeks 1 and 2.

5)  There was virtually no correlation (work:  r = -0.06; classroom:  r = 0.05 to 0.14). 

6)  Correlations were positive (work:  r = 0.35 to 0.42; classroom:  r = 0.24 to 0.27)

7)  Average change in total symptom score was a significant predictor of all impairment measures except work or classroom time missed.

8)  Among the 5% of patients with the most improvement, the level of work and classroom impairment decreased dramatically.  Among the 5% of patients with the least improvement, the level of work and classroom impairment generally increased or stayed about the same. 

9)  For responders in Study 1 and Study 2, total symptom scores and impairment measures decreased dramatically.  For nonresponders in Study 1 and Study 2, symptom scores and impairment measures either decreased slightly or stayed about the same.

10)  To detect a 5% difference in overall work impairment, 201 patients per treatment group would be necessary for 80% power and 5% Type 1 error for a 2-sided hypothesis test.  To detect a 5% difference in overall classroom impairment, 192 patients per treatment group would be necessary. 


	Quality Scoring:  

Population similar:  Yes

Intervention(s) described:  Yes

Comorbidities described:  No

Diagnosis by MD:  Yes

Objectively confirmed:  Yes

Outcome measures valid:  Yes

Level of evidence:  4

Note:  The discriminative and evaluative validity of the WPAI-AS impairment measures (work impairment, overall work impairment, activity impairment, classroom impairment and overall classroom impairment)  was established.  Because absenteeism from work and school was relatively low (1.7% for work and 4.7% for classroom), establishing the validity of work time missed and classroom time missed was not possible.

(continued on next page)



	
	
	
	
	
	

	Revicki, Leidy, Brennan-Diemer, et al., 1998


	Design:  Cross-sectional surveys for instrument development

The objective of the study was to design a preference-weighted instrument for rhinitis that could be used to construct rhinitis symptom-adjusted life years (distinct from quality-adjusted life years) in order to quantify outcomes of care for cost-effectiveness analyses.

Intervention(s):  NA

Duration of study treatment:   

NA

Dates:  NR

Location:  Baltimore

Setting:  Allergy clinic

Type(s) of providers:  NR 


	No. of subjects at start:  100 patients, of whom 20 were randomly selected to be retested at 2 weeks to evaluate test-retest reliability

Dropouts/withdrawals:  NR  

No. of subjects at end:  100

Inclusion criteria:  Receiving care at the Johns Hopkins University Asthma and Allergy Center

Exclusion criteria:  NR

Age:  Mean: 36.9 years

Sex:  60% women

Race:  77% Caucasian; 15% African-American; 8% Asian or other ethnic group

Other:

Mean duration of illness:  21 years

Mean age of onset:  16 years

Concurrent diagnosis of asthma: 52%

Clinical and health-related measures:

To evaluate concurrent and construct validities with the Rhinitis Symptom Utility Index (RSUI), 6 additional measures were used: (1) physician-reported disease severity; (2) disability days; (3) disease-specific quality of life using the RQLQ; (4) generic health utility using the Health Utilities Index Mark 2 (HUI2); (5) Visual Analog Scale (VAS); and (6) Standard Gamble (SG)

Multiattribute utility assessment methods were used to derive the preference weighting scheme to estimate the RSUI score.


	1)  Average number of days over the previous month when the patient was in bed most or all of the day, had restricted activity for at least ½ day, and the number of days the patient missed school or work

2)  RSUI scores

3)  Reproducibility of RSUI over 2 weeks.

4)  Construct validity of the RSUI

5)  Correlations between the RSUI and total and subscale scores for the RQLQ.


	1)  Average number of bed disability days:  0.63; restricted activity days:  2.49; and missed work days:  0.45.

2)  RSUI scores ranged from 0.15 to 1.0.  Most scores were > 0.70.  The mean was 0.72 (SD 0.23), the median score was 0.78.

3)  Intraclass correlation coefficient (ICC) was 0.40. (ICCs for RQLQ ranged from 0.17 to 0.77 due to instability of allergic rhinitis symptoms over time).

4)  The RSUI was able to discriminate between levels of disease severity.  The mean RSUI for none/mild allergic rhinitis was 0.79 and the mean RSUI for the moderate/severe group was 0.67 (p < 0.05).  Mean RSUI scores were also higher for patients with HUI2 scores       ( 0.75 (0.76) than patients with HUI2 scores  0.75 (0.57).  Also, mean RSUI scores were higher for patients with no bed disability days (0.76) compared to patients with ( 1 bed disability day (0.62). 

5)  Correlation between the RSUI and total score was -0.67 (p = 0.0001).  Correlation between the RSUI and each subscale was -0.47 for activity limitations, -0.58 for sleep, -0.51 for non-hay fever symptoms, -0.61 for eye symptoms, -0.69 for nasal symptoms, 

-0.49 for emotional symptoms, and -0.61 for practical problems (p = 0.0001 for each).
	Quality Scoring: 

Population similar:  Yes

Intervention(s) described:  Not applicable

Comorbidities described:  Yes

Diagnosis by MD:  Yes

Objectively confirmed:  Yes

Outcome measures valid:  Yes

Level of evidence:  4

(continued on next page)

	
	
	
	
	
	

	Ross, 1996


	Design:  Cost of illness study (indirect costs only)  based on a synthesis of data from multiple sources:  1) 1983-1985 survey from US Department of Health and Human Services; 2) 1994 Statistical Abstract of the United States; and 3) 1989 Gallup Poll

The study was designed to estimate the indirect costs associated with the use of first-generation, sedating antihistamines.

Intervention(s):  NA   

Duration of study treatment:  NA

Dates:  1983-1986 prevalence estimates; 1993 wages

Location:  US

Setting:  Community

Type(s)  of providers:  NR  


	No. of subjects at start:  NA

Dropouts/withdrawals:  NA

No. of subjects at end:  NA

Inclusion criteria:  Member of US work force 

Exclusion criteria:  NA

Age:  NR

Sex:  51.6% men, 

Race:  NR


	1)  Prevalence estimate – no. of people with AR in US workforce

2)  Prevalence estimate – no. of people with AR classified into 1 of 11 employment categories for men and women

3)  Lost productivity due to treatment of AR with sedating (OTC)  antihistamines using Assumption #2 (see Notes)

4)  Lost productivity if 10%, 20%, 30% of workers with AR lost 1 day of work per year due to AR


	1)  12.6 million 

2)  11.1 million 

3)  $3.79 billion ($2.39 billion for men and $1.40 billion for women)

4)  10%:  $108 million; 20%:  $216 million; 30%:  $324 million  


	Quality Scoring:  

Population similar:  Yes

Intervention(s) described:  No

Comorbidities described:  No

Diagnosis by MD:  No

Objectively confirmed:  Not applicable

Outcome measures valid:  No

Level of evidence:  3b

Notes:  

Assumptions used in cost calculations:

1)  5% growth in population during previous decade

2)  Reduced productivity:  1989 Gallup poll:  People with AR who used sedating (OTC)  antihistamines reported a 25% reduction in productivity for 14 work days per year.

3)  Proportion Treated with OTC antihistamines:  1989 Gallup poll:  50%



	
	
	
	
	
	

	Santilli, Nathan, Glassheim, et al., 2001


	Design:  Survey

Intervention(s):  NA
Duration of study treatment:   

NA

Dates:  NR  

Location:  Bridgeport, CT; Colorado Springs, CO; Fresno, CA  

Setting:  Private allergy practices

Type(s) of providers: Specialists  


	No. of subjects at start:  175

Dropouts/withdrawals:  0

No. of subjects at end:  175

Inclusion criteria:  Immunotherapy for one allergen or a combination of pollens, molds, mites and animal dander for at least 1 year

Exclusion criteria:   NR

Age:  NR  

Sex:  68% female

Race:  NR  

Other:  Average duration of immunotherapy 3.3 years


	1)  Rhinitis Outcomes Questionnaire (ROQ) consisting of 26 symptom questions each scored using a 0 to 5 Likert scale.  A total score of 130 is possible, representing the most severe combination of allergy symptoms.

2)  Percent of patients reporting that immunotherapy was effective

3)  Change in antibiotic use, emergency room visits, days lost from work or school, and hospital admissions

4)  Change in number of daily medications


	1)  Prior to immunotherapy, the average score on the ROQ was 52.  The average score decreased to 25 following immunotherapy.

2)  81% reported that they believed immunotherapy was effective, and 19% of patients were unsure.  

3)  Patients reported a 67% decrease in antibiotic use, 68% decrease in emergency room visits, a 75% decrease in days lost from work or school, and a 79% decrease in hospital admissions.

4)  Patients did not report a decrease in the number of daily medications after immunotherapy.  


	Quality Scoring: 

Population similar:  Not adequately described

Intervention(s) described:  No

Comorbidities described:  No

Diagnosis by MD:  Yes

Objectively confirmed:  Yes

Outcome measures valid:  Yes

Level of evidence:  4

Note:  Patients who discontinued immunotherapy prior to 1 year were not included in the study.  Also, the study is limited by recall bias, as patients completed the survey twice at one sitting (once to recall symptoms prior to immunotherapy and once to evaluate current symptoms).  The absolute numbers of patients reporting antibiotic use, ER visits, lost work/school days, or hospital admission were not reported, and no statistical tests were used for comparisons.



	
	
	
	
	
	

	Santos, Cifaldi, Gregory, et al., 1999

Study 1

( =  retro-spective review of annual medical costs of treating allergic rhinitis)


	Design:  Retrospective analysis based on HMO claims data

Intervention(s):  

None – billing encounter data analyzed to compute utilization of HMO system resources (specifically, service encounters and prescriptions)  over a 1-year period for selected cohorts of patients with and without allergic rhinitis

Duration of study treatment:   

NA

Dates:  1996

Location:  New Mexico

Setting:  Community, network model HMO

Type(s)  of providers:  NR


	No. of subjects at start:  15,872 (7936 allergic rhinitis patients + 7936 age- and sex-matched non-allergic rhinitis controls)

Dropouts/withdrawals:  NA

No. of subjects at end:  15,872

Inclusion criteria:  Age 12-64; HMO member in 1996 with continuous enrollment from 1994 to 1995; evidence of allergies based on one of the following:  a visit for an allergen skin test, an ICD-9-CM code of allergic rhinitis, or a prescription for an allergy medication during the spring or fall allergy seasons

Exclusion criteria:  NR

Age:  mean:  ~41 years

Sex:  58% women

Race:  NR


	1)  Total cost to the HMO for medical care provided to the AR group and the matched control group in 1996

2)  Cost of prescription medication to HMO for AR group and matched control group in 1996

3)  Among the AR group, costs and distribution of prescriptions for allergic rhinitis

4)  Average AR prescription costs per person with AR

5)  Percent of AR population who filled at least one prescription.


	1)  AR group:  $5.38 million; matched control group:  $3.46 million

2)  All medication:                                AR group:  $2.06 million; matched control group:  $1.05 million.                            AR medication only:                            AR group:  $1.08 million; matched control group:  $0.22 million                                 AR medication as a % of total Rx cost    AR group:  53%, matched control group:  21%

3)  Antibiotics:  34.6% of AR prescriptions, 12.9% of total medication costs; Oral Steroids:  4.7% of AR prescriptions, 0.3% of total medication costs; Antihistamines:  29.4% of AR prescriptions; 21.8% of total medication costs; Nasal Anti-inflammatory:  27.2% of AR prescriptions; 16.5% of total medication costs; Combination/cold:  4.0% of AR prescriptions, 1.1% of total medication costs.

4)  All AR medications:  $190.70; Antibiotics:  $68.49; Oral Steroids:  $10.06; Antihistamines:  $187.00; Nasal Anti-inflammatory:  $125.30; Combination/cold:  $42.71

5)  72%


	Quality Scoring:  

Population similar:  Yes

Intervention(s) described:  No

Comorbidities described:  No

Diagnosis by MD:  No

Objectively confirmed:  Not applicable

Outcome measures valid:  No

Level of evidence:  4

Notes:  

Assumptions used in cost estimation:

1)  Relative value units (RVUs)  were used to estimate costs for the HMO ($38.82/RVU in 1996 US$).

2)  Prescription drug prices based on October 1997 AWP plus dispensing fee



	
	
	
	
	
	

	Santos, Cifaldi, Gregory, et al., 1999

Study 2 ( =  prospective RCT comparing two types of clinics for treating patients with allergic rhinitis)  


	Design:  RCT, parallel-group, method of randomization not described

Intervention(s):  

1)  Intervention clinics – used practice guidelines designed to improved and standardize treatment of patients with allergic rhinitis; interventions/ practice guidelines used not described (n = 247 patients)

2)  Control clinics – did not alter diagnostic and treatment practices (n = 255 patients)

Duration of study treatment:   

4 weeks

Dates:  1996 fall allergy season

Location:  New Mexico  

Setting:  Community, network model HMO

Type(s)  of providers:  NR


	No. of subjects at start:  502

Dropouts/withdrawals:  NR

No. of subjects at end:  

Inclusion criteria:  Age 12-65; HMO members for ( 12 months prior to start of intervention; present evidence of fall allergies involving nasal symptoms

Exclusion criteria:  NR

Age:  NR

Sex:  NR

Race:  NR


	1)  Direct medical costs:  included service encounters, prescriptions, and OTC medications (recorded by patients in daily symptom diaries)

2)  Indirect costs:  Estimated by measuring declines in work and school productivity using the Work Productivity and Activity Impairment Index – Allergy Specific (WPAI-AS)

3)  Patient-assessed symptom severity:  stuffy nose, sneezing, runny nose, itchy nose/palate/ throat, and itchy/watery eyes graded daily on scale of 0 (no symptoms)  to 4 (physician visit needed); these data supplemented (how?)  by data gathered in enrollment survey and periodic phone surveys

4)  Behavior index – measured compliance with suggested preventive behavior (medical compliance, avoiding smoke, wearing a dust mask, etc.); scores ranged from 0 (no action)  to 11 (maximum); not clear when assessed

5)  Quality of life:  assessed using an index “based on items from the Rhinoconjunctivitis Quality of Life Questionnaire (RQLQ)”; scores ranged from 0 to 10, with higher scores indicating lower quality of life


	1)  Direct medical costs: 

Total direct medical costs:

Intervention group:  $56,515;

Control group:  $58,402

Direct medical costs per person:  Intervention group:  $229;

Control group:  $229

2)  Indirect costs (productivity/activity impairment):  

Total indirect costs:

Intervention group:  $16,561;

Control group:  $21,372

Indirect costs per person:

Intervention group:  $67;

Control group:  $84

3)  Patient-assessed symptom severity:  Intervention group vs. control group:  Stuffy nose:  1.60 vs 1.55; Sneezing:  1.02 vs 0.97; Runny Nose:  1.15 vs 1.10; Itchy Nose/Palate/Throat:  1.16 vs 1.02; Itchy/Watery Eyes:  1.27 vs 1.09

4)  Average behavior index score:  Intervention group:  4.60; 

Control group:  4.30

5)  Quality of life measured using the RQLQ Index: 

Intervention Group:  2.9;

Control group:  2.4 


	Quality Scoring:  

Population similar:  Not adequately described

Intervention(s) described:  No

Comorbidities described:  No

Diagnosis by MD:  Yes

Objectively confirmed:  Yes

Outcome measures valid:  No

Level of evidence:  4

Notes:  

Results of statistical comparisons were not reported to compare differences in costs or patient outcomes. 

Not relevant to key question about correlating symptom outcomes/disease-specific quality of life with workplace performance data – estimates of statistical variation (SD or SE)  are not reported, nor are the results of statistical comparisons

(continued on next page)



	
	
	
	
	
	

	Schädlich and Brecht, 2000


	Design:  Cost-effectiveness analysis using a model based on secondary data.  Separate models were developed for seasonal and perennial allergic rhinitis.

Intervention(s):  

Specific immunotherapy (SIT) for 3 years versus pharmacologic treatment

Duration of study treatment: Model was based on a 10-year follow-up period   

Dates:  NA  

Location:  Germany 

Setting:  NA

Type(s) of providers:  NA  


	No. of subjects at start:  NA

Dropouts/withdrawals:  NA  

No. of subjects at end:  NA

Inclusion criteria:  NA

Exclusion criteria:  NA

Age:  NR

Sex:  NR

Race:  NR

Cost-Effectiveness Model:

Time period:  model was based on a 10-year period.  

Health Outcome:  the presence or absence of asthma symptoms at 10 years.  Clinical trial, observational, and epidemiological data were used to model the health outcome.  

Costs:  Costs in the model were valued from 3 perspectives: society, the healthcare system, and the statutory health insurance provider (SHI).  Cost estimates were derived from a variety of sources including public pharmacies for the cost of drugs and allergen extracts, government payment schedules, and published estimates. Costs were discounted at 5% per annum.


	1)  Break-even point of accumulated costs and cost difference at 10 years between SIT and pharmacologic treatment 

2)  Incremental number of patients free from asthma due to SIT

3)  Cost per additional patient free from asthma symptoms at 10 years

4)  Results of sensitivity analyses


	1) In the base-case analysis, cumulative costs in both arms were equal during year 7.  At 10 years, cumulative costs in the SIT arm were approximately DM670 (DM; DM 1 = $US 0.5764, 1997 values) lower in the SIT group.     

2) Out of 1000 hypothetical patients, the model showed that 161 additional patients were free from asthma symptoms at 10 years.

3)  In the best case scenario for pollen allergy, the break even point for costs was reached at 1 year, resulting in a cost savings of DM 3,620 at 10 years with 212 additional patients free from asthma.  In the worst case scenario, the break even point was never reached, resulting in additional costs in the SIT arm of DM 1,420 at 10 years with 88 additional patients free from asthma.

4)  Sensitivity analyses:

The following variables had an important effect on cost-effectiveness:

a)  Direct medical cost of anti-allergic pharmacotherapy (symptomatic treatment);

b)  Cost of SIT; 

c)  Increase in asthma prevalence with symptomatic treatment of allergic rhinitis.


	Quality Scoring: 

Population similar:  Yes

Intervention(s) described:  No

Comorbidities described:  Yes

Diagnosis by MD:  Yes

Objectively confirmed:  No

Outcome measures valid:  No

Level of evidence:  1b

Note:  100% compliance with immunotherapy was assumed, the measure of effectiveness modeled was the additional patient free of asthma symptoms based on cumulative incidence and remission rates from different published sources for SIT and symptomatic treatment.



	
	
	
	
	
	

	Stahl, van Rompay, Wang, et al., 2000


	Design:  Retrospective cost-minimization analysis based on data from a randomized, double-blind, parallel group study

Intervention(s):  

1)  Budesonide 256(g once daily

2)  Fluticasone 200 (g once daily

3)  Placebo

Duration of study treatment:  

6 weeks  

Dates:  November 1994 to July 1995

Location:  Canada and Spain

Setting:  Allergy clinic

Type(s)  of providers:  NR  


	No. of subjects at start:  314

Dropouts/withdrawals:  NR

No. of subjects at end:  NR

Inclusion criteria:  Perennial allergic rhinitis

Exclusion criteria:  None specified

Age:  NR

Sex:  NR

Race:  NR


	1)  Cost of study drugs for 12 months in 1998 Canadian dollars

2)  Cost of medical management (physician visits, comedication, laboratory tests/ examinations)  of perennial AR for 12 months in 1998 Canadian dollars based on expert opinion

3)  Cost of medical management due to lack of efficacy and side effects over 12 months in 1998 Canadian dollars

4)  Treatment cost for both active treatment study arms (placebo was not considered a relevant comparator and was not included in the cost minimization analysis)


	1)  Budesonide:  $95.80; fluticasone:  $214.01; difference = $118.21

2)  Physician visits:  $114.23; laboratory tests/examinations:  $48.23; co-medications:  $38.96; total = $201.41

3)  Lack of efficacy:  $75.18; side effects:  $17.46

4)  Because effectiveness and side effect profiles for both medications were not different, the difference in costs is attributable to the difference in drug costs.  The total 12-month cost for budesonide was estimated at $389.85 and the total 12-month cost for fluticasone was estimated at $508.06. Difference = $118.21.
	Quality Scoring:  

Population similar:  Not adequately similar

Intervention(s) described:  Yes

Comorbidities described:  No

Diagnosis by MD:  Yes

Objectively confirmed:  No

Outcome measures valid:  No

Level of evidence:  4

Notes:  

The clinical data used in the study included all patients from Canada and Spain.  However, the cost-minimization analysis was conducted using practice patterns (from an expert panel) and costs from Canada.  Drug costs for study medications determined the results.



	
	
	
	
	
	

	Storms, Meltzer, Nathan, et al., 1997


	Design:  Population-based mail surveys

Intervention(s):  NA  

Duration of study treatment:  NA 

Dates:  1993

Location:  US 

Setting:  Community

Type(s)  of providers:  NR


	No. of subjects at start:  Surveys initially sent to 15,000 households; 66.3% responded; a sample of 1450 persons were sent a 2nd survey to gather further information about AR; 73.4% responded

Dropouts/withdrawals:  NA

No. of subjects at end:  481 respondents 

Inclusion criteria:  Self-reported seasonal or perennial AR and ( 7 days of symptoms during previous year

Exclusion criteria:  Respondents who selected one of the following options as best describing their nasal/ocular symptoms that lasted ( 7 days during previous year:  common cold, an allergy only when exposed to certain triggers, sinus problems, or other condition 

Age:   11.9% < 18; 20.6% 18-34; 33.5% 35-49; 19.1% 50-64; 10.8% ( 65       

Sex:  56% female

Race:  93% white


	1)  Proportion who reported not taking medications for AR, proportion filling a prescription for AR, proportion reporting an average monthly expenditure for OTC medications for AR

2)  Proportion reporting any missed work or school days or unable to perform normal activities

3)  Proportion who sought treatment from a physician for AR symptoms

4)  Average per-patient expenditure on prescription and OTC medications for AR

5)  Total US expenditures for prescription and OTC medications for AR

6)  Total US expenditures for physician visits for AR

7)  Total direct medical costs for AR


	1)  No medication:  13.5%; prescription medication:  45%; OTC medication:  69%.

2)  5%

3)  63%  (22.6 million people)

4)  Prescription:  $56 ($1993); OTC:  $56 ($1993)

5)  Prescription:  $907 million ($1993); OTC:  $1.39 billion ($1993); Total:  $2.3 billion

6)  $1.13 billion ($1993)

7)  $3.4 billion ($1993)


	Quality Scoring:  

Population similar:  Yes

Intervention(s) described:  No

Comorbidities described:  No

Diagnosis by MD:  No

Objectively confirmed  Not applicable

Outcome measures valid:  No

Level of evidence:  4

Notes: 

It is not clear whether self-reported “expenses” represent total costs or out-of-pocket expenditures.

Assumptions used in cost calculations:

1)  Cost of office visit:  $50. Assumed that physician visits did not include any diagnostic tests. 

2)  Self-reported expenses equal to direct medical costs.



	
	
	
	
	
	

	Sussman, Mason, Compton, et al., 1999


	Design:  RCT, parallel-group, method of randomization not described

Interventions:  

1)  Fexofenadine 60 mg + pseudoephedrine 120 mg (extended-release), twice per day (n = 215)

2)  Fexofenadine 60 mg twice per day (n = 218)

3)  Pseudoephedrine 120 mg (extended-release)  twice per day (n = 218)

Duration of study treatment:   

14-20 days

Rescue med not permitted

Trial preceded by a 3- to 5-day placebo run-in period; no other washout period described

Dates:  NR

Location:  Canada

Setting:  Allergy clinic

Type(s)  of providers:  NR


	No. of subjects at start:  710 were screened for study; 651 randomized and treated with study drug(s)

Dropouts/withdrawals:  9.7% discontinued the study; 2.8% due to adverse events; 3.8% due to subject/investigator decision.  

No. of subjects at end:  651 included in intent-to-treat analysis

Inclusion criteria:  Age 12-65; history of ragweed allergy confirmed by a positive skin prick test; evidence of a clinical response to antihistamines.  At the initial visit, subjects had to have a total symptom score ( 6 for the previous 12 hours, with nasal congestion and ( 2 symptoms rated as moderate or severe.  After the placebo lead-in phase, subjects had to have a total symptom score ( 6, moderate or severe nasal congestion, and at least 2 symptoms rated as moderate or severe for 2 of the 3 most recent evening assessments.

Exclusion criteria:  History of alcoholism or drug abuse; hypersensitivity to terfenadine, fexofenadine, or pseudoephedrine; URI or sinusitis within 30 days of 1st study visit; pregnant or lactating women; any symptoms rated as very severe

Age:  Mean ~33 years  

Sex:  57.8% female

Race:  White:  86.9%; Black:  5.4%; Asian:  6.4%; Multiracial:  1.2%

Other:  

Average years since first episode of seasonal AR:  ~15.3 years.


	1)  Patient-assessed symptom severity:  sneezing; rhinorrhea; itchy nose, palate, and/or throat; itchy, watery, or red eyes; and nasal congestion graded twice each day (7 PM and bedtime)  on scale of 0 (symptom absent)  to 4 (symptom so severe as to warrant an immediate visit to the physician).  

2)  Adverse events:  Patients “were required to record any adverse events”

3)  Work-related productivity:  Assessed using the Work Productivity Activities Index (WPAI), completed at baseline and at end of treatment


	1)  Patient-assessed symptom severity:  When using the efficacy endpoint used to evaluate all symptoms except nasal congestion, symptoms were improved to a greater extent with combination therapy than with pseudoephedrine alone, but not when compared with fexofenadine alone.  When using the efficacy endpoint to evaluate nasal congestion symptoms, again, there was a significant improvement in the combination therapy arm compared to pseudoephedrine, but not compared to fexofenadine alone.  

2)  Adverse events:  43% of patients experienced ( 1 adverse event. There was no difference between the combination (51.2%) and pseudoephedrine only (45.4%) groups.  However, the incidence of adverse events was significantly lower in the fexofenadine group (32.6%).  The most frequently reported events were headache and insomnia.

3)  Work-related productivity:  At baseline, all patients reported an average of 44% impairment in daily activities.  Working patients reported a 1.8% loss in work time, 38.7% work impairment, and 39.3% overall work impairment during the placebo lead-in phase.  After treatment, daily activity impairment decreased by 9.8% in the fexofenadine group, 7.9% in the pseudoephedrine group, and 13% in the combination therapy group. Among working patients, there was a significant improvement in work productivity in the combination group (9.3%) compared to the pseudoephedrine group (6.2%). There was no improvement between the combination and fexofenadine group (8.1%).  Overall work productivity in the combination (8.5%) and the fexofenadine (8.0%) groups increased compared to the pseudoephedrine group (4.9%).


	Quality Scoring:  

Population similar:  Yes

Intervention(s) described:  Yes

Comorbidities described:  No

Diagnosis by MD:  Yes

Objectively confirmed:  Yes

Outcome measures valid:  Yes

Level of evidence:  4

Note:  Double-dummy blinding technique employed.

(continued on next page)



	
	
	
	
	
	

	Tanner, Reilly, Meltzer, et al., 1999


	Design:  Results of 2 RCTs pooled, both parallel-group, method of randomization not described 

Intervention(s):  

1)  Fexofenadine 60 mg bid  (n = 389)

2)  Placebo (n = 387)

3)  (See Notes)

Duration of study treatment:   

2 weeks

Use of meds with antihista-mine or decongestant activity, corticosteroids, and immunotherapy in changing doses prohibited during trial

No run-in/washout period described; patient using meds with antihistamine or decongestant activity within 48 hours, corticosteroids within 30 days, or immunotherapy in changing doses within 60 days excluded 

Dates:  Spring 1994

Location:  US

Setting:  32 centers throughout the US

Type(s)  of providers:  NR


	No. of subjects at start:  1957 randomized; 1948 had baseline and at least one other QOL assessment; 776 of these assigned to analyzed interventions (fexofenadine 60 mg bid and placebo)

Dropouts/withdrawals:  

No. of subjects at end:  1948

Inclusion criteria:  Diagnosis of moderate to severe seasonal allergic rhinitis based on a positive skin prick test within previous 15 months;( 2 of the following symptoms rated as moderate or severe by the investigator:  sneezing, rhinorrhea, itchy nose, palate and/or throat; or itchy, watery eyes; history of positive response to previous antihistamine use

Exclusion criteria:  Symptoms rated as very severe; pregnant or lactating women; significant hepatic, neurologic, endocrine, or major systemic disease

Age (mean):  Study 1, 32 (range, 11-65); Study 2, 33 (range, 12-68)

Sex:  Study 1, 58% femal; Study 2, 55% female

Race:  Study 1, 85% Caucasian, 15% Other; Study 2, 80% Caucasian, 20% Other

Average number of years of seasonal allergic rhinitis:  Study 1, 16; Study 2, 17


	1)  Disease-specific quality of life:  assessed using the Rhinoconjunctivities Quality of Life Questionnaire (RQLQ)  at baseline and at 1 and 2 weeks

2)  Performance impairment (at work and in classroom)  due to allergy symptoms:  assessed using the Allergy-Specific Work Productivity and Activity Impairment Questionnaire (WPAI-AS)  at baseline and at 1 and 2 weeks

3)  Generic quality of life:  measured using 3 generic domains of the Medical Outcomes Study 36-Item Short Form Health Survey (SF-36)  (Role-Physical, General Health Perceptions, Change in Health)
	1)  Disease-specific quality of life:  Average overall RQLQ score at baseline:  2.7; linear regression  revealed significantly lower mean RQLQ scores at weeks 1 and 2 in the fexofenadine group compared to the placebo group.  At week 1, patients randomized to fexofenadine had significant reductions in all RQLQ domains except sleep.  By week 2, a significant reduction remained in the following domains only:  activity, practical problems and nasal symptom scores.

2)  Performance impairment due to allergy symptoms:  Patients taking fexofenadine had significant reductions in the percentage of daily activity impairment at weeks 1 and 2.  By week 2, patients taking fexofenadine had greater reductions in the percentage of overall work impairment.  At baseline, only approximately 3% of usual work time was missed due to allergy symptoms.  There was not a significant difference in the percent of usual work time missed between treatment groups at Week 1 or Week 2.  Reductions in classroom time missed, classroom impairment or overall impairment in the classroom were significantly lower in the fexofenadine group at Week 1, but there was no difference at Week 2.

3)  Generic quality of life:  No significant differences on the generic QOL measures were detected between treatment groups at any time point.


	Quality Scoring:  

Population similar:  Yes

Intervention(s) described:  Yes

Comorbidities described:  No

Diagnosis by MD:  Yes

Objectively confirmed:  Yes

Outcome measures valid:  Yes

Level of evidence:  4

Notes:  

Unspecified range of fexofenadine doses tested in original trials; present analysis considers 60-mg bid dose vs. placebo.

No separate publications referenced for 2 RCTs here pooled.
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	Trotter, 2000


	Design:  Retrospective analysis of prescription claims

Intervention(s):  NA 
Duration of study treatment:   

NA

Dates:  April 1997 - April 1998  

Location: US 

Setting:  Outpatient

Type(s) of providers:  NR  


	No. of subjects at start:  Prescription records from > 60 million people

Dropouts/withdrawals:  NA  

No. of subjects at end:  121,524 patients met inclusion criteria

Inclusion criteria:  Claim for initial prescription for ≥ 1 of the following medications:  azelastine, fexofenadine, loratadine, fluticasone, beclomethasone, or cetirizine.  Initiating therapy was defined as the absence of a prior prescription claim for the AR medications or other medications, including antihistamines, nasal steroids, and medications for cough/cold.  Patients had to be eligible for prescription plan benefits for the full study year.    

Exclusion criteria:  NR

Age:  NR

Sex:  NR

Race:  NR


	1)  Average number of prescriptions received annually

2)  Total prescription costs for AR drugs for patients initiating therapy with various AR medications

3)  Percentage of patients receiving monotherapy with each medication


	1)  Average number of prescriptions received annually:

Azelastine 2.2

Beclomethasone 2.4

Cetirizine 2.5

Fluticasone 2.6

Loratadine NR

Fexofenadine 2.7

2)  Total prescription costs for AR drugs for patients initiating therapy with various AR medications:

Azelastine $111

Beclomethasone $118-$129

Cetirizine $134

Fluticasone $137

Loratadine $171

Fexofenadine $222

3)  Percentage of patients receiving monotherapy with each medication:

Azelastine 46.6%

Beclomethasone 43.3%

Cetirizine 46.2%

Fluticasone 38.1%

Loratadine 40.3%

Fexofenadine 38.9%


	Quality Scoring: 

Population similar:  Not adequately described

Intervention(s) described:  No

Comorbidities described:  No

Diagnosis by MD:  Yes

Objectively confirmed:  No

Outcome measures valid:  No

Level of evidence:  2b

Notes:  

The study aim was to estimate the total cost of treatment for patients initiating treatment with selected medications.

Assumption used in cost estimation:  Unit size (e.g., no of tablets, inhalations) of each prescription was combined with average wholesale price to estimate medication costs.

It is not clear whether 12 months of data were available beyond the date on which the initial AR medication was filled because the claims used in the analysis covered only a 13-month period.  Therefore, patients who filled their first AR

(continued on next page)

medication 6 months into the study period may have had data available for only 7 months, not 1 year.



	
	
	
	
	
	

	Yawn, Yunginger, Wollan, et al., 1999


	Design:  Analysis of population-based registry of patients with asthma

The study was designed to estimate the prevalence and incremental medical care charges (not including medications)  of AR among patients with asthma.

Intervention(s):  NA

Duration of study treatment:  NA 

Dates:  Charge data, 1987-1996

Location:  Olmstead County, Minnesota  

Setting:  Community

Type(s)  of providers:  NA  


	No. of subjects at start:  Random sample of 1245 patients with asthma

Dropouts/withdrawals:  Patients > 65 years were excluded from analysis

No. of subjects at end:  Analysis of charge data was based on 1065 patients; analysis of clinical data was based on 1245 patients 

Inclusion criteria:  Diagnosed with “definite asthma” based on patient history or clinical findings

Exclusion criteria:  Bullous emphysema or pulmonary fibroses on chest radiograph; PiZZ (1-antitrypsin; cystic fibrosis; other major chest disease

Age:  Mean, 31 (in 1987); median, 24

Sex:  53% male

Race:  NR
	1)  Proportion of asthma patients diagnosed with AR

2)  Tri-mean (dollars/year)  for patients with asthma only (total medical care charges not including medications)

3)  Tri-mean (dollars/year)  for patients with asthma and AR (total medical care charges not including medications)

4)  Tri-mean (dollars/year)  for patients with asthma only (total medical care charges not including medications), stratified by gender

5)  Tri-mean (dollars/year)  for patients with asthma and AR (total medical care charges not including medications), stratified by gender
	1)  52.4% with concomitant AR  

2)  $249.89 ($1987)

3)  $335.82 ($1987)

4)  $160.26 for men ($1987)

     $392.18 for women ($1987)

5)  $226.93 for men ($1987)

     $543.96 for women ($1987)

 
	Quality Scoring:  

Population similar:  Yes

Intervention(s) described:  ??

Comorbidities described:  Yes

Diagnosis by MD:  Yes

Objectively confirmed:  No

Outcome measures valid:  No

Level of evidence:  1b

Notes:  

Annual medical charges were computed for each patient and adjusted to 1987 dollars using the Medical Consumer Price Index.  Charges did not include charges for medication.

The ‘tri-mean’ is computed as the mean of the 1st quartile (Q1), 2 times the median (Q2), and the 3rd quartile (Q3):  (tri-mean =  (Q1+2Q2+Q3)/4).




† Quality scoring criteria were as follows:

Population similar:  Was the study population described and reasonably similar to an adult working US population? (Yes [described and similar], No [described, but not similar], Not adequately described)

Intervention(s) described:  Were the intervention protocols referenced or described in sufficient detail to replicate? (Yes, No)
Comorbidities described:  Was the presence of comorbid asthma (or other upper respiratory conditions) described in the study population? (Yes, No)
Diagnosis by MD:  Was the diagnosis of allergic rhinitis based on physician diagnosis? (Yes, No, Not applicable [asthma patients only])
Objectively confirmed:  If physician-diagnosed, was the diagnosis supported by objective evidence of allergy (e.g., skin prick or serum IgE antibody testing)? (Yes, No, Not applicable)
Outcome measures valid:  Were the main outcomes of interest to us measured in a way that has been demonstrated empirically to be valid and reliable (e.g., using a standardized scale such the RQLQ or SF-36)? (Yes, No, Not adequately described)
Level of evidence:  Based on Oxford Center for Evidence-Based Medicine Levels of Evidence (1a, 1b, 1c, 2a, 2b, 2c, 3a, 3b, 4, 5)
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