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THERE ARE SEVERAL CONTROVERSIES  
in adult immunizations. A significant number of adults, 
approximately 50,000 yearly, have consequences of 
diseases that could be prevented with appropriate 
immunizations. There are many fewer cases of vaccine-
preventable diseases each year in children. Pediatricians 
do an excellent job of vaccinating children, resulting in 
90 percent of children receiving appropriate 
vaccinations. Adult vaccination rates are much lower. 
Managed care can play a significant role in increasing 
adult vaccination rates to prevent disease. 

Many internists and family practitioners view  
immunizations as something they would prefer not to 
deal with. This is partially due to low reimbursement. 
Another big issue is the segmentation of health care 
without a central record of care.

No vaccine is 100 percent effective. Childhood 
vaccines are better at completely eradicating disease. 
With adult vaccines, only about two-thirds of cases 
of disease are prevented. Increasing vaccination rates 
to reduce the rate of vaccine-preventable diseases in 
adults by 50 percent would be a tremendous public 
health accomplishment.

The biggest killer that can be prevented is influenza. 
Influenza results in approximately 36,000 excess 
deaths per year. Greater than 90 percent of the deaths 
related to influenza occur among persons older than 
65. There is a higher mortality during seasons when 
influenza type A (H3N2) viruses predominate. 

There have been four influenza pandemics in the 
past century as a result of changes in the virus. 
During a pandemic, about two-thirds of the 
population would be affected (~200 million people), 
which would result in up to 40 million outpatient 
visits; 700,000 hospitalizations; and 89,000 to 
200,000 deaths. No one in the current health care 
system is prepared for an influenza pandemic, and 
many experts feel we are overdue for a pandemic. 

There are at least five controversies with the 
influenza vaccine.  In some years, the vaccine has 
not matched the circulating strains very well. The 
time it takes to produce the influenza vaccine, (~six 
months) by current methods, can lead to this 
mismatch. The included strains for each year must 
be chosen months ahead of time. As a result of the 
avian flu scare, many vaccine manufacturers are 

Controversies in Adult Immunization
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Summary
Although there are numerous vaccinations recommended for adults, there are gaps 
in adult vaccine coverage. Each year a significant number of adults suffer 
consequences of vaccine-preventable diseases. Because of their contact with 
patients, health care workers should be particularly conscientious about their 
vaccination status. Managed care can play a significant role in increasing adult 
vaccination rates to prevent disease. 

Key Points
• Each year 50,000 adults have consequences of diseases that could be prevented 
with appropriate immunizations.
• The current health care system is not prepared for an influenza pandemic.
• In years when the influenza vaccine does not match well with the circulating virus, 
the inhaled vaccine seems to offer some cross-protection better than the injectable.
• Numerous vaccinations are recommended for adults.
• Two newer vaccines, which are recommended for some adults, immunize against 
human papillomavirus and herpes zoster.
• The influenza vaccination rates need to be increased, particularly among health 
care providers.
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working to improve ways of quickly producing the 
vaccine using a cell-based culture system.

Inactivated (killed) influenza vaccine is typically 
used in the U.S. The elderly do not respond as well 
to killed vaccines as younger people. There is a 
question of whether there should be a special 
formulation for the elderly, or whether the elderly 
should receive the live attenuated vaccine (Flumist®) 
in order to improve response.

The recommendations for immunizing children 
against influenza have been broadened. Immunizing 
children leads to herd immunity because children 
are the reservoir of influenza. Improving the 
influenza immunization rates in children will have 
spillover benefit into adult populations.

The inactivated influenza vaccine is 70 percent to  
90 percent effective among healthy persons younger  
than 65, and 30 percent to 40 percent effective 
among frail elderly persons. It is 50 percent to 60 
percent effective in preventing hospitalization, and 
80 percent effective in preventing death. Although 
the elderly are not as responsive, there are benefits.

The live attenuated influenza vaccine (Flum.ist®) 
allows the development of a mucosal immunity to 
prevent attachment of the virus in the upper airway. 
There are better results with the live attenuated 
vaccine versus the inactivated virus in most clinical 
trials. Vaccination with the live attenuated influenza 
virus results in 20 percent fewer severe febrile 
illness episodes; 24 percent fewer febrile upper 
respiratory illness episodes; 27 percent fewer lost 
work days due to febrile upper respiratory illness; 
18 percent to 37 percent fewer days of health care 
provider visits due to febrile illness; and 41 percent 
to 45 percent fewer days of antibiotic use, compared 
with unimmunized populations. In years when the 
vaccine does not match well with the circulating 
virus, the inhaled vaccine seems to offer some 
cross-protection better than the injectable, probably 
because of the muscosal immunity.

One issue with the live vaccine is shedding of the 

virus. When initially approved, it was recom-
mended not to immunize people who were im-
munocompromised or who had contact with the  
immunocompromised (i.e., health care workers). 
New recommendations are to avoid using the live 
product only in health care workers who directly 
work with the severely immunocompromised (i.e., 
bone marrow transplant). The cost differential be-
tween the inactivated injectable and the live in-
haled is still an issue. The prices are becoming 
more comparable.  Many people do not want to 
receive a shot – the inhaled product may help re-
duce barriers to increasing vaccination rates.

For 20 years or more it has been stressed by the 
Centers for Disease Control and Prevention  
that there are high-risk people who need to be 
immunized against influenza, but people who care 
for high-risk people also need to immunized. The 
healthy person’s mild illness is potentially fatal to the 
high-risk person. Unfortunately, only about 36 
percent of health care workers receive an annual  
influenza vaccine (Exhibit 1).1 All health care 
workers should receive the influenza vaccine yearly. 
Being fully immunized is a fundamental issue of 
professionalism. Some health care systems have 
made immunization a condition of employment. 
Improving immunization rates also can be good 
business for a hospital by reducing nosocomial 
influenza and reducing employee absenteeism. We 
need to find ways to improve immunization rates 
among health care workers.

Avian influenza has occurred in about 150 people 
during approximately the past 10 years. Although 
this is a low number of cases, about half of the people 
died. Most were young and healthy. There is some 
evidence that H5 influenza, avian, and others have 
become more robust in the animal world. The virus 
has not learned how to infect humans very well. But 
if this virus were to evolve to better infect humans, 
population vulnerability would be universal. This 

Exhibit 1: Average Annual Influenza Vacciniation 
Rates in Health Care Workers

Key cause of influenza  
outbreaks in health  
care settings

Health care worker  
vaccination associated  
with reduced absenteeism  
and fewer patient deaths

Source: CDC. Prevention and control of influenza: Recommendations 
of the Advisory Committee on Immunization Practices (ACIP). MMWR. 
2003: 52 (RR8); 1-44.

64%
Unvaccinated

36%
Vaccinated

Exhibit 2:

Avian host

Avian virus Human  
virus

Swine host

Direct avian-human transmission

New reassorted
virus subtype



evolution is more likely to happen when pigs become 
infected with both an avian and a human virus 
(Exhibit 2).

There is now a weak vaccine against avian 
influenza. One of the benefits of yearly influenza 
vaccination with different strains is the development 
of background immunity. An unanswered question 
is whether we should begin immunizing now to 
build background immunity to avian influenza.

The pneumococcal vaccine has similar indications 
to the influenza vaccine. One controversial issue 
with this vaccine is whether the vaccine prevents 
pneumonia. The current vaccine is not a great vaccine 
in reducing pneumococcal pneumonia because it 
does not produce much local mucosal immunity. 
There are significant benefits in preventing invasive 
pneumococcal disease, which kills 9,000 to 10,000 
people in the United States yearly. An unanswered 
question with pneumococcal vaccine is how often 
should someone be revaccinated. Some experts have 
suggested routine revaccination every five to 10 
years, while others suggest once at age 75.

Although many people consider only influenza and 

pneumococcal vaccines when thinking about adult 
vaccinations, many other vaccines are recommended 
(Exhibit 3).2 These include tetanus/diphtheria/
pertussis, measles/mumps/rubella, varicella, hepatitis 
B, hepatitis A, meningiococcal, herpes zoster, and 
human papillomavirus. Because some of these 
vaccinations are recommended based on presence of 
risk factors, consult the CDC website for specifics  
on each vaccine recommendation (www.cdc.gov/
vaccines/recs/schedules/adult-schedule.htm). There 
are also numerous vaccines which are recommended 
for travelers to specific countries. Consult the CDC 
travel vaccine website for specific recommendations 
(wwwn.cdc.gov/travel/contentVaccinations.aspx).

The two newest adult vaccines on the market are 
herpes zoster (Zostavax®) and human papillomavirus 
(Gardasil®). Both of these vaccines have generated 
controversy on who should receive them and when 
they should be given.

A single dose of zoster vaccine is recommended 
for adults older than 60 regardless of whether they 
report a prior episode of herpes zoster.2 Persons with 
chronic medical conditions may be vaccinated unless 
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Exhibit 3: Recommended adult immunization schedule by vaccine and age group –  
United States, October 2007 – September 2008

50-64 >65

*Covered by the Vaccine Injury  
Compensation Program.

For all persons in this category who  
meet the age requirements and who lack 
evidence of immunity (e.g., lack documen-
tation of vaccination or have no evidence  
of prior infection)

Recommended if some other risk factor  
is present (e.g., on the basis of medical,  
occupational, lifestyle, or other indications)

Age group (yrs)

Tetanus, diptheria,
petussis (Td/Tdap)1*

Human papilloma- 
virus (HPV)2*

Measles, mumps,
rubella (MMR)3*

Varicella4*

Influenza5*

Pneumococcal 
(polysaccharide)6,7

Hepatitis A8*

Hepatitis B9*

Meningococcal10*

Zoster11

1 dose

19-49Vaccine

1 dose

2 doses (0, 6-12 mos, or 0, 6-18 mos)

3 doses (0, 1-2, 4-6 mos)

1 or more doses

1 dose of Td booster every 10 yrs

Substitute 1 dose of Tdap for Td

3 doses (females)  
(0, 2, 6 mos)

1 or 2 doses 1 dose

2 doses (0, 4-8 wks)

1 dose anually

1 - 2 doses

1 dose anually



a contraindication or precaution exists. The lifetime 
risk of developing herpes zoster in people who 
previously had chicken pox is estimated at 20 
percent. Herpes zoster and its major complication, 
post-herpetic neuralgia, can cause significant pain 
and suffering. Post-herpetic neuralgia is more 
common and more severe in people older than 60. 
The vaccine has been shown to decrease the rate of 
post-herpetic neuralgia and herpes zoster, and there 
is some amelioration of disease in breakthrough 
cases. How significant the decreases in post-herpetic 
neuralgia and zoster are has been debated.

Human papillomavirus (HPV) is a significant 
cause of cervical, anorectal, and oropharyngeal 
cancers, and genital warts. HPV vaccination is 
recommended for all females younger than 26 who 
have not completed the vaccine series.2 History of 
genital warts, an abnormal Papanicolaou test, or a 
positive HPV DNA test is not evidence of prior 
infection with all vaccine HPV types; however, 
HPV vaccination is still recommended for these 
persons. Ideally, the vaccine should be administered 
before potential exposure to HPV through sexual 
activity; however, females who are sexually active 
should still be vaccinated. Sexually active females 
who have not been infected with any of the HPV 
vaccine types receive the full benefit of the 
vaccination. Vaccination is less beneficial for females 
who have already been infected with one or more of 
the HPV vaccine types. The age at which females 
need to be vaccinated against a sexually transmitted 
disease has generated controversy among conservative 
parent groups.

Conclusion
Adult vaccination rates are significantly lower than 
those for children, resulting in many cases of vaccine-
preventable disease annually. The health care system 
needs to find ways to increase vaccination rates 
among adults, particularly health care workers. 
Strategies to reduce barriers to vaccination include 
reducing or eliminating costs to the patient and 
making immunizations available in additional 
settings, such as pharmacies. JMCM

Pierce Gardner, MD, is a professor of medicine at the State University 

of New York at Stony Brook School of Medicine on Long Island, N.Y. 
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THERE ARE MULTIPLE HUMAN PAPILLO-
MAVIRUS (HPV) types. Four of these, which are 
the primary cause of cancer related to HPV, are tar-
geted by the currently available vaccine (Gardasil®) 
and a vaccine that is on the horizon (Cervarix®). 
HPV 16 and 18, which are covered by Gardasil® 
and Cervarix®, are a primary cause of cervical, anal, 
and oropharyngeal cancer. There are other HPV 
types that are carcinogenic but 16 and 18 were 
picked because they cause about 70 percent of cer-
vical cancers worldwide. HPV 6 and 11, covered 
only by Gardasil®, cause 90 percent of the cases of 
genital warts. Six and 11 also are the sole cause of 

juvenile onset recurrent respiratory papillomatosis 
(RRP), which is the presence of warts on the lar-
ynx. This is a chronic recurrent disease that causes 
significant morbidity.

One hundred percent of cervical cancer is caused 
by HPV. There are about 9,700 cases annually in the 
United States. This number would be much higher 
without routine PAP smear testing. Vulvar/vaginal 
cancers are rare, but 30 percent to 60 percent of 
those are caused by HPV. About 6,000 cases of 
vulvar or vaginal cancer occur annually. HPV 16 
and 18 cause 80 percent to 100 percent of anorectal 
cancer cases. Annually, there are about 2,700 cases 

Cost Analysis and Modeling of  
HPV Vaccination

Evan R. Myers, MD, MPH
For a CME/CEU version of this article please go to http://www.namcp.org/cmeonline.htm, and then click the activity title.

12       Journal of Managed Care Medicine    |    Vol. 11, No. 3    |    www.namcp.org

Summary
There are multiple types of human papillomavirus (HPV) that are the primary cause 
of cervical, anal, and oropharyngeal cancer, thus the human and economic burden 
of HPV infection is significant. One vaccine against HPV infection is currently FDA 
approved and another is on the horizon. With vaccination, reductions in the burden 
of HPV related disease would be seen within five years even in women who are 
already sexually active. Vaccination is likely to be cost effective from the societal 
perspective. Overall, the most cost-effective way to reduce the HPV burden is to 
combine vaccination and screening beginning at a later age and at a less frequent 
interval than currently recommended. 

Key Points
• HPV infection is a primary cause of cervical, anal, and oropharyngeal cancer, and 
results in a significant number of deaths each year. 
• HPV vaccines are effective at reducing disease and are likely cost-effective from a 
societal perspective.
• Reductions in the burden of the disease with vaccination should be seen within 
five years, even in unselected sexually active women.
• There are no published data on vaccination cost-effectiveness from a managed 
care plan perspective. 
• Efficiency of cervical cancer screening is highly dependent on age of screening, on 
sensitivity and specificity of screening, and on frequency of screening.
• With widespread HPV vaccination, the biggest potential impact on both health 
and economic outcomes likely will be extending PAP screening intervals and 
beginning screening at a later age.



in women, and 1,900 cases in men. The incidence of 
anorectal cancer in men who have sex with men is 
about equivalent to the incidence of cervical cancer 
in women without any cervical cancer screening. 
The histology of the junction between the anus and 
the rectum is very similar to the transformation zone 
on the cervix. HPV seems to affect these areas 
exactly the same way.

HPV 16 and 18 cause 40 percent to 70 percent of 
oropharyngeal cancer. That proportion is rising, as 
sexual practices that lead to oropharyngeal 
transmission of HPV are becoming more common 
and smoking rates decline. About 11,000 cases in 
women and 20,000 in men occur each year.

All cases of genital warts are caused by HPV. The 
true burden of genital warts is difficult to determine 
because many patients do not seek treatment and it 
is not a reportable disease. Women make at least 
357,000 initial office visits for treatment of genital 
warts each year. Recurrent respiratory papillomatosis 
(RRP) is much less common, but it is a chronic 
disease that requires multiple surgical procedures.  

Because HPV infection leads to cancer, there are a 
significant number of deaths each year related to 
HPV. More than 3,000 women die each year from 
cervical cancer. Vulvar or vaginal cancer kills 1,700 
each year, anorectal cancer more than 700, and 
oropharyngeal, 7,400.  

In terms of morbidity, most of the cancers caused 
by HPV are squamous cancers, which can usually be 
managed surgically, but that surgery is often 
disfiguring. Surgery can affect sexual, bowel, and 

urinary function in the anogenital area. When used 
for RRP, surgery can affect speech, eating, and 
swallowing. Radiation therapy, which also is used to 
treat many of these cancers, has long-term sequelae. 
In terms of quality of life, cancer sequelae affect 
multiple functions. Although many cervical cancers 
are curable, the treatment at the very least renders 
women infertile.  

There is little research about the impact of HPV 
related disease on quality of life. Existing research 
does show consistent decrements. Although most 
abnormal PAP results will never go on to become 
cancer, many women have anxiety as a result of 
abnormal results. There also is the stigma that 
abnormal PAP results caused by HPV are associated 
with sexually transmitted diseases. Genital warts also 
have impact on patients in terms of stigmatization 
and sexual function. Recurrent respiratory 
papillomatosis affects speech and potentially causes 
airway obstruction.  

The economic burden of cervical disease costs 
between $2 billion and $4.5 billion annually. Most 
of that is related to screening, diagnosis, and 
treatment. In the managed care arena, warts are 
estimated to cost $700 per thousand person-years of 
enrollment. Although RRP is rare, individual cases 
are costly. The most recent estimate is $40 million 
to $120 million annually.1 HPV is second only to 
human immunodeficiency virus (HIV) in terms of 
costs among sexually transmitted diseases.2  

Overall, HPV infection has significant impact on 
health and economic outcomes. Although some 

Exhibit 1: Cost-Effectiveness of Screening – Lessons Learned
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HPV diseases are life threatening, the majority of 
the population burden is related to screening or 
benign disease rather than cancer.

Some important lessons have been learned from 
cervical cancer screening. With effective screening, 
there is a decreased cervical cancer incidence, 
detection of disease at an earlier stage, and a decrease 
in mortality. The incidence rate declines the most 
with yearly screening (Exhibit 1). In women who 
are not screened, about half the cases are stage 1 
(confined to the cervix) at the time of diagnosis. In 
women who are screened, 85 percent to 90 percent 
of the cases are stage 1 at the time of diagnosis.  

With any type of cancer screening, there is a shift 
of the peak incidence to younger ages because 
screening detects asymptomatic, early disease. The 
other interesting lesson, which is a key point with 
vaccines, is that increasing the screening coverage or 
the frequency has less of a benefit in younger women 
than it does in women in their middle years or older 
years. This is because of length bias – screening 
preferentially detects slower-growing cancers. In 
fact, cervical cancer is probably the ideal cancer for 
screening. The average length of time from HPV 
infection to cancer is somewhere between 15 to 20 
years. Women who get HPV-related cancer at ages 
younger than 18 typically have cancers that are much 
more aggressive than average.  

When looking at cost effective screening models, 
the most efficient age to begin cervical cancer 
screening is the mid 30s. This is because the peak 
prevalence of any HPV infection is between the 
ages of 15 and 35 (Exhibit 1). By screening after age 
35, asymptomatic HPV infections that cause 
abnormal changes in the PAP smear, and require 

follow-up, are not detected. At 35, the prevalence 
of high-grade lesions, which are more likely to 
become cancerous, is just beginning to rise. Cervical 
cancers in younger women are not that amenable to 
prevention through screening.  

Another lesson that has been learned is that the 
incremental cost effectiveness ratio (the cost per extra 
life year saved) increases dramatically as the frequency 
of screening increases, the sensitivity of the screening 
test increases, and the specificity of the screening 
decreases. Costs increase more than the benefits in 
terms of saving a life and increasing life expectancy 
when cervical cancer screening is more frequent 
(one-year versus five-year intervals). The reason is 
that more tests are conducted. With more frequent 
testing, more false positives occur. Most mild changes 
in the cervix caused by HPV will reverse within one 
to two years. Frequent screening detects those mild 
changes and results in additional testing.  

The cost efficiency also decreases as sensitivity of 
the test frequency increases (Exhibit 2). This is a 
little bit counter-intuitive, but it is because most of 
the extra disease detected is not true disease in the 
sense that it is not going to become a cancer.  

Going from no screening to screening every five 
years is very cost efficient. It does not save money but 
it is very efficient; screening tests never save money.  

The lifetime incidence of any HPV infection in 
sexually active men and women is somewhere 
between 80 percent and 95 percent. Very few of 
those people will have cancerous changes. Better 
ways to identify who is really at risk for developing 
cancer are needed. The biggest priority for cervical 
cancer screening is to get women who aren’t being 
screened or being under-screened into the system in 

Exhibit 2: Effect of Decreasing Pap Specificity at  
No Marginal Cost on Overall Cost-Effectiveness
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the first place. The majority of the failures to detect 
cervical cancer cases in this country are not caused 
by screening test failures; they are caused by women 
not getting screened.      

One vaccine against HPV infection is currently 
FDA approved and another is on the way. Based on 
published data, these vaccines have greater than 90 
percent efficacy in naïve populations (HPV 
negative) against vaccine covered HPV types and 
approximately 50 percent efficacy in unselected 
patients.3 The reduced efficacy in unselected 
populations is because a prophylactic vaccine is 
not going to prevent disease or infection that 
already is present. There is a reduction in disease 
burden in unselected patients seen within three 
years. The relative reduction is greatest for cervical 
intraepithelial neoplasia [CIN] 2/3 or moderate to 
high-grade dysplasia, but absolute reduction is 
highest for CIN 1 or low-grade dysplasia, which is 
the most common screening abnormality. 

There are some caveats to interpreting the HPV 
vaccine trial data. Screening was more frequent in 
trial protocols than typical practice. This probably 
overestimates the absolute reduction in disease. 
Additionally, some lesions detected in the trials would 
likely not be detected in practice. At this time, there 
are no data on cancer outcomes with the HPV vaccine, 
but this is not surprising given the age of the subjects.

The HPV vaccine is targeted at adolescent or 
pre-adolescent girls in order to vaccinate before 
exposure. When looking at HPV vaccine reduction 
of disease burden models, the published models 
estimate substantial reduction in disease burden 
with vaccination under a wide variety of 
assumptions. Vaccination at current and projected 
prices is cost-effective and in the range of $50,000 

to $75,000 per quality-adjusted life year. Cost-
effectiveness is improved if reduction in transmission 
is included. A large proportion of cost reductions 
are associated with reductions in genital warts and 
mild screening abnormalities that would require 
additional testing and follow-up. 

Some of the issues with the modeling studies that 
have been published include very limited data on 
quality of life, almost no data on transmission 
dynamics of HPV, and difficulties in adequately 
modeling HPV as a sexually transmitted disease. 
Additionally, there are no data on duration of vaccine 
efficacy beyond five years. A booster vaccination is 
likely to be cost-effective if needed to extend 
protection to age 30. Extending protection beyond 
that probably is not cost-effective because the 
incidence is lower. It also is difficult to include 
genital warts in the cost-effectiveness models because 
of lack of data.         

In the first five years after vaccination, 97 percent 
of the disease reduction is with the 6 and 11 types, 
and that continues to be a large part of disease 
reduction over time.4 Inclusion of HPV 6 and 11 in 
one vaccine is likely to have short-term benefits. In 
the short term, most of the cost reduction is due to 
reduction in benign lesions (HPV 6 and 11). As 
more and more cervical cancers are prevented, the 
proportion of the costs avoided attributable to HPV 
16 and 18 increases with time. Currently, there are 
no published data on cost-effectiveness from a 
managed care plan perspective.

In addition to the possible need for booster 
vaccination, one issue with HPV vaccination 
includes whether there is an upper age limit for 
vaccination. There are ongoing trials using 
Gardasil® in women aged 25-45. In the Future III 

Exhibit 3: Effect of Vaccine on Negative Predictive Value of Biennial Screening, Beginning Age 18
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trial, the overall efficacy in 3,800 women aged 24 
to 45 was 96 percent. Since males transmit the 
disease to women and suffer from HPV-related 
diseases, people have questioned whether boys also 
should be vaccinated. Trials also are ongoing to 
address this issue. In theory, vaccinating 50 percent 
of boys and 50 percent of girls should be the same 
as vaccinating 100 percent of girls. Vaccinating 
boys will provide some protection against 
oropharyngeal and anal cancers, as well as protection 
against genital warts. The immunogenicity data  
also suggest that the immune response in boys is 
greater than it is in girls.  

In women who have been vaccinated against HPV, 
the positive predicted value of a PAP test will be 
lower and the negative predictive value will be 
higher. This is because the predictive value of the 
test is dependent on the specificity and the prevalence 
of the disease. Prevalence of cervical changes will be 
decreased by vaccination. Thus, there will be more 
false positives. Because the negative predicted value 
will be higher, there is additional safety in extending 
the intervals between PAP tests.  

Overall, the most affordable way to combine 
vaccination and screening would be to extend the 
screening intervals and begin screening at a later 
age. Screening is very inefficient in younger women; 
it has a high degree of false positives and the 
treatments may have a lot of morbidity. Modeling 
suggests equivalent cancer incidence and lower costs 
for combining HPV vaccination with biennial PAP 
screening starting at age 24 versus annual screening 
beginning at age 18.

Exhibits 3 and 4 show how the negative and 
positive predictive value of a PAP test changes over 
time with vaccination. The negative predicted value 
goes higher as the cohort ages because cancer is 

being detected, and the incidence of cancer becomes 
lower. The positive predicted value goes down with 
age, with PAP only, but it starts at a low value in 
women who have been vaccinated. HPV vaccination 
intensifies the need for more specific cervical cancer 
screening tests. Better prediction of who is truly at 
risk will be needed in a vaccinated cohort.  

Conclusion
With vaccination, reductions in the burden of HPV 
related disease will be seen within five years, even in 
women who are already sexually active. Vaccination 
is likely to be cost effective from the societal 
perspective. Inclusion of HPV types 6 and 11 is likely 
to have short-term benefits as well as some cost 
efficiencies. Screening policies need to change to 
provide the most cost effective combination of 
vaccination and screening. JMCM

Evan R. Myers, MD, MPH, is chief of the Division of Clinical and 

Epidemiological Research for the Department of Obstetrics and 

Gynecology at Duke Clinical Research Institute and senior fellow at the 
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Exhibit 4: Effect of Vaccine on Positive Predictive Value of Biennial Screening, Beginning Age 18
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EXHIBIT 1 OUTLINES THE CRITERIA FOR 
success in managing a patient with chronic pain.1 
The different stakeholders in this process have 
different goals that may be in conflict. The workers 
compensation program wants the patient to return 
to work. The managed care plan wants health care 
utilization and costs decreased. The health care 
provider wants the patient to have functional 
improvement with good patient satisfaction and few 
adverse effects of medications. The patient just wants 
pain relief. Although it is a difficult journey, success 
is possible with these patients. 

Patients many times come to the chronic pain 
specialist thinking they have failed and nothing is 
going to help them. Thus, it is important to 
understand chronic pain patients and why they have 
reached this point. Pain is multifactorial and 
complex. When pain becomes chronic, positive and 
negative adaptations, and psychological issues add to 
the physiological and structural causes of the pain 
syndrome. The interplay of physical, functional, 
emotional, psychological, social, and spiritual aspects 

of patient well-being has supported the development 
of interdisciplinary approaches to treatment. Meeting 
the needs of patients in pain requires a broad 
spectrum of disciplines, knowledge, skill, experience, 
and creative thought.  

Pain is perceived as a threat or damage to one’s 
biological integrity. Response to pain is a normal 
physiologic response; unfortunately with chronic 
pain, this response gets out of control. Suffering is 
perceived as a threat or damage to the self. Patients 
seek treatment because they are suffering and this 
suffering changes who they are.

Chronic pain changes the person – it affects 
behavior, identity, and cognition. If these effects are 
not dealt with, successful pain management will not 
occur. Chronic pain patients are demoralized from 
continuing their quests for relief, and are in a state of 
medical “limbo.” They have been to many doctors 
and had many treatments, and begin to doubt 
themselves. Everything in their lives revolves around 
their pain problems. The person is changed from 
being an active patient to a more passive patient.

Interdisciplinary Management of  
Chronic Pain in Managed Care

Steven Stanos, DO
For a CME/CEU version of this article please go to http://www.namcp.org/cmeonline.htm, and then click the activity title.

Summary
Patients who develop chronic pain can be difficult to manage. The factors 
perpetuating pain in these patients have to be treated. Thus, chronic pain must be 
dealt with from a biopsychosocial perspective. Many chronic pain patients will 
benefit from multidisciplinary and interdisciplinary approaches.

Key Points
• Pain is multifactorial and complex.
• It is important to understand why the chronic pain patient has pain.  
• Many psychological factors determine why chronic pain persists.
• Chronic pain leads to changes in the brain that perpetuate the process.
• Multidisciplinary and interdisciplinary teams can be used to effectively manage 
chronic pain patients.
• A balanced biopsychosocial assessment and treatment plan is needed to manage 
many chronic pain patients.
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Exhibit 2 shows a healthy normal overlap between 
pain, illness, and self.2 This is the person with a 
short-term problem such as a knee replacement. 
There is currently pain but the self-component is 
maintained. In the chronic pain person, the pain, 
self, and illness are overlapped, and enmeshed much 
more.

In a biomedical model, pain is a sensory event 
reflecting underlying disease or tissue damage. Once 
the stimulus resolves, so does the pain. This model 
works for acute pain but not for chronic pain. With 
chronic pain, the nervous system changes and 
becomes sensitized. Unfortunately, treating pain 
still revolves around the biomedical model in many 
ways. Clinicians use objective tests to try and define 
the source of the pain, and solve it without addressing 
the changes to the nervous system and the patient’s 
psychological issues. 

The gate control theory explains chronic pain 
better (Exhibit 3).3 This theory says pain can be 
modulated at the spinal cord level. According to this 
theory, the whole nervous system is affected. There 
are certain areas of the brain that are responsible for 
pain perception and modulating the whole 
experience. The thalamus is important for pain 
perception, and the dorsolateral prefrontal cortex is 
important for modulating affect. If the patient is 
anxious or depressed, the ability of the brain to 
control pain is blunted. MRI brain studies have 
shown high rates of degeneration in the brains of 
patients with chronic pain. 

Chronic pain patients have an excess of pain 
behavior and relative absence of well behavior. They 
also have dysfunctional attitudes, beliefs, and 
expectations about pain and disability. In these 
patients, the factors that maintain pain are different 

from those that start the process. The management 
of chronic pain should focus on a biopsychosocial 
understanding of chronic pain. This approach takes 
into account the biophysiology, maladaptive pain 
behaviors, coping, emotional distress, and the impact 
of pain on the person, family, and workplace.

Patients will require different medical team 
approaches for management. The acute pain person 
can be managed with a parallel practice approach. 
The majority of pain patients will be managed 
adequately and will not develop psychosocial and 
behavioral issues. The approximately 10 percent of 
pain patients who develop psychological and 
behavioral issues, and typically consume 80 percent 
of the pain management health care resources, belong 
in a more comprehensive management program.

A multidisciplinary team can be used to effectively 
manage certain chronic pain patients. Patient care 
is planned and managed by a team leader and 
leadership is often hierarchical. One or two 
individuals on the team direct the services of a 
range of team members. The team members have 
individual goals and make independent decisions. 

Exhibit 1: Criteria for Success
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About 80 percent of pain practices function in this 
model (Exhibit 4).

Some chronic pain practices use an interdisciplinary 
approach (Exhibit 5). With this approach the  
patient is the center. Team members work together 
toward a common goal and make collective therapeutic 
decisions. There is communication and consultation 
with other team members, facilitated by regular, face-
to-face meetings. Interdisciplinary teams possess a 
combination of skills that no single individual 
demonstrates alone. Thus, the team is able to achieve 
more than the sum of the individuals involved.  

One example of an interdisciplinary management 
program is at the Rehabilitation Institute of Chicago. 
The Center For Pain Management conducts both 
formal assessments (psychological/behavioral, 
operant issues, and physical variables) and informal 
assessments (self efficacy, fears, pain-related anxiety, 
readiness to change, treatment expectancies) for 
each patient. The goals of this program are to 
decrease pain intensity, increase physical activity, 
decrease reliance upon pain medication, improve 
psychosocial functioning, return the patient to 
leisure pursuits and work, and reduce utilization of 
health care services. The pain team works to re-
conceptualize the patients’ pain, foster optimism 
and combat demoralization, encourage active patient 
participation and responsibility, provide specific 
training in specific skills, and encourage feelings of 
success, self-control, and self-efficacy. During a 
four-week, eight-hours-per-day program, the phases 
of treatment include education, skills training, skills 
application, and relapse prevention. The purpose of 
a pain program is to move patients away from a 
chronic sick role to a healthy role.

Conclusion
Management of the chronic pain patient requires a 
balanced biopsychosocial assessment and treatment 

plan. The ultimate goal is to move the patient to 
closure. To achieve this goal, there has to be 
consistent communication between all stakeholders 
– patient, providers, employer, and insurer. 
Additionally, to prevent the development of chronic 
pain, managed care may have to identify those 
patients with fear, anxiety, low self-efficacy, 
depression, or other factors, and get them to 
psychological treatment earlier. JMCM

Steven Stanos, DO, is the medical director of the Rehabilitation 

Institute of Chicago’s Center For Pain Management, assistant professor 
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PREVENTION IS A CONCEPT AND KEY 
strategy for practitioners to engage in to help patients 
maintain health and reduce the impact of risk factors 
that lead to chronic disease. Therefore, the onset of 
chronic disease is avoided or at least delayed.

Exhibit 1 illustrates the range of health. Each patient 
is at a point in this range. Because we can alter certain 
things in our external and internal environment that 
affect health, it is possible to slow the forward movement 
on this range of health. Intervention can even move 
patients toward better health. To the left of the black line 
in Exhibit 1 is where managed care should concentrate 
its efforts to keep our patients from developing acute 
and chronic conditions. At the very least, the goal is to 
delay the moment when that line is crossed so patients 
can enjoy a longer time free of chronic disease.  

Primary prevention has been primarily the 
responsibility of government public health initiatives 
for more than a century. Starting in the late 19th 
century with improved sanitation to provide safer 
drinking water, great advances have been made by 
these initiatives. Other great advances were made 
with mass vaccinations to control contagious diseases 
in the 20th century. With these advances, people who 
no longer succumbed to water borne or contagious 
disease lived long enough to develop chronic 
conditions such as diabetes and heart disease. 

Public health initiatives provide guidelines, education, 
resources, and research to help prevent chronic diseases. 

The interventions with the most impact include those 
targeted at diabetes and heart disease, both of which 
have preventable components. Physicians and other 
health care providers are at the forefront in the fight 
against chronic illness without adequate financial or 
other support. Most health care dollars go for acute and 
chronic condition care, while few dollars support 
primary (action to prevent the development of a disease) 
or secondary prevention (early identification of disease). 
Within the small proportion devoted to prevention, 
there is more money for secondary prevention than 
there is for primary prevention.

The order of priority should be reversed. Primary 
prevention should be the area of most focus. 
Secondary and tertiary (actions to slow down the 
disease to reduce damage) prevention should be 
second and third. The health care system should stop 
devoting the bulk of health care resources to acute 
and chronic disease care.  

The bias for years has been in favor of short-term 
gains, with more funding allocated for the treatment 
of disease and not enough for primary or secondary 
prevention (Exhibit 2). Under this arrangement, costs 
have continued to rise in an uncontrollable fashion 
due to increased numbers of patients suffering from 
chronic conditions (Exhibit 3). Imagine if the bias 
were toward primary prevention interventions 
(Exhibit 4), where the expected impact would be the 
reduction of chronic illness, improved health, and 

The Role of Prevention in Managed Care
Andy Perez, MD, MBA

For a CME/CEU version of this article please go to http://www.namcp.org/cmeonline.htm, and then click the activity title.

20       Journal of Managed Care Medicine    |    Vol. 11, No. 3    |    www.namcp.org

Summary
Primary and secondary prevention are ways to avoid or delay the onset of chronic 
disease. Because the current health care system is skewed toward acute care and 
management of chronic diseases, prevention programs need to receive more 
attention and funding from managed care. Health plans need to help their patients 
start and maintain healthy behaviors. New tools can help managed care plans 
achieve their prevention goals. 

Key Points
• Prevention is a key strategy for helping patients maintain health.
• Managed care needs to nurture a bias for primary prevention.
• Health care benefit design incentives play a big role in a patient’s initial participation 
in health risk assessments and in the reduction of barriers to improving health behaviors.
• Tools for early identification of risk factors, dynamic interventions, innovative 
delivery of interventions, prevention-promoting benefit design, and collaboration 
among stakeholders all can be used to achieve the desired outcomes.



reduced costs. The goal of managed care should be to 
keep healthy people healthy by reducing modifiable 
risk factors while at the same time optimizing 
treatment and care for those with diseases.

There are other stakeholders in prevention beyond 
the government and providers. Some play a role in 
primary and secondary prevention while others have 
a unique role. For example, health plans play a role 
by covering primary care visits for preventative 
services, and providing patient and provider 
education. Employers play a role by fostering a 
culture of wellness in the work environment with 
activities and opportunities for employees to practice 
healthful behaviors. Employers also provide health 
insurance, health fairs, education, exercise facilities, 
and availably of healthy foods in the workplace. Like 
employers, communities can foster a culture of 
wellness. They can increase opportunities for the 
practice of healthful behaviors with healthy school 
meals and exercise programs/facilities.

To put successful prevention programs in place, 
appropriate tools are needed. Some of the tools used 
for early identification of risk factors are patient history, 
paper and computerized health risk assessments, 
biometrics (e.g., body measurements, blood tests), and 
screening studies (e.g., colonoscopy, mammogram). 
The combination of health risk assessment with 

biometrics allows for an objective measurement of 
risks and when performed frequently, provides a 
measurement of success of many interventions. 

A source of tools and resources for developing pre-
vention programs is professional organizations. The 
mission of the National Association of Managed 
Care Physicians Health Management Institute is 
outlined in Exhibit 5. Within the Health Manage-
ment Institute, the Center for Preventive Health 
Maintenance provides a resource center for stan-
dardization of preventive health guidelines and provides 
resources and tools for medical directors and physicians.

The best way to use interventions is through the 
integration of various stakeholders into the process – the 
patient, clinician, family, community, employer, and 
health plan. In reality, interventions for primary 
prevention are rendered in an environment of acute and 
chronic conditions and other demands on the individual. 
Interventions have to be able to address the impact these 
conditions have on the acceptance, practice, and 
adherence to healthy behaviors. Also, interventions 
have to be tailored to the right approach for each 
member, to the right service for the circumstances, to 
the right intensity, and at the right time. There is no 
one intervention that works for everyone or every 
situation. The impact of the intervention also has to be 
assessed and the intervention modified, if needed.

Exhibit 2: The Bias has been Short Term Impact Exhibit 3: But it has a Long Term Effect
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To develop interventions that are individually 
tailored requires advanced data analytics.

The process takes the usual data from the traditional 
sources such as pharmacy and medical claims, recent 
local events, changing goals, personal preferences, 
new barriers, and resources to determine an 
intervention. The process is repeated when new 
information becomes available using a neural net 
that is constantly learning and making changes. 

The traditional delivery methods of interventions 
are face-to-face by clinicians, phone-based, and 
paper-based. There are new methods of delivery and 
high tech tools to promote adherence to prevention 
recommendations. Some of these high-tech, high-
touch delivery modalities are the Internet, email, 
pop-up messages, interactive voice response, cell 
phone messaging, satellite radio, and kiosks with 
biometric capability placed in strategic high traffic 
locations such as workplace cafeterias.  

Health care benefit design incentives play a big role 
in a patient’s initial participation in health risk 
assessments and continued program participation. 
For example, in addition to covering preventive 
medicine visits, testing, medication, and monitoring 
devices, health plans can expand coverage to include 
complementary and alternative medicine. Plans also 
can provide discounts to exercise programs or 
facilities, reduced premiums for improved risks, and 
coverage for telemedicine or group visits. The health 
plan can serve as a resource to patients by making the 
necessary referrals to appropriate providers such as a 
nutritionist. Health plans need to help the patients 
start and maintain healthy behaviors. They also need 
to integrate and coordinate these services, similar to 
the concept of a patient-centered medical home.

In order for interventions to succeed, there must be 
broad based collaboration and support among all the 
stakeholders. Collaboration by the member and the 
family come from a developed and fostered desire to 
be educated on health risks, and the feelings they have 
once they are empowered. Collaborative support 
from the health plan and employer includes support 

for behavior changes aimed at reducing health risks, 
promotion of health risk assessments completion, 
support of clinician primary prevention strategies, 
and advertisement of activities and resources that 
promote health risk reduction. Providers collaborate 
with employers to support healthier lifestyles and 
become a community resource. The community can 
promote community awareness; improve access to 
lower priced healthy foods; increase numbers and 
promote use of community recreational facilities; and 
promote events and resources that support healthier 
behaviors. In general, stakeholders need to establish 
communication of their prevention initiatives to 
other stakeholders. Clinician leaders and community 
leaders in a geographical location need to build 
relationships to learn about the kinds of wellness and 
prevention programs they each provide or would like 
to provide, and how they can help each other.

Conclusion
Managed care needs to nurture a bias for primary 
prevention to avoid the development of chronic 
disease. The appropriate strategies and resources for 
prevention will achieve the best results from 
prevention initiatives. Tools for early identification 
of risk factors, dynamic interventions, innovative 
delivery of interventions, a prevention-promoting 
benefit design, and collaboration among stakeholders 
can all be used to achieve the desired outcomes – an 
educated patient who is healthy and understands 
how to avoid or delay developing chronic disease. 
The results of well designed prevention programs 
are patients who are educated on individual health 
risk factors, are educated on the impact of lifestyle 
choices, understand options and resources, adhere to 
risk factor modification, have reduction in risk 
factors, have improved health and well-being, have 
increased quality of life, and have reduced costs. 
Improved health and well-being are the true 
measures of successful prevention programs. JMCM

Andy Perez, MD, MBA, is the vice president of Medical Integrity, 

Healthways Inc.

Exhibit 4: Nuture a Bias for Primary Prevention Exhibit 5: National Association of Managed  
Care Physicians Health Management  

Institute Mission

Promotes preventive health management  
and assessments of health risk

Develops tools for patients and physicians that will  
be used to monitor and manage chronic disease

Promotes active participation of patients in their  
health care using their physicians as consultants
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RESTLESS LEGS SYNDROME (RLS) IS VERY 
easy to diagnose. There are no objective tests for 
RLS. It is a purely clinical diagnosis based on 
historical information. Exhibit 1 lists the four main 
points of RLS.1 There is an urge to move the legs 
which is often accompanied by some discomfort. 
The urge to move the legs worsens the longer 
someone is immobile. Moving around or massaging 
the legs relieves the sensations. Symptoms are worse 
at night and better during the day. Asking patients 
whether they have the urge to move their legs 
because they are uncomfortable at night will help 
identify patients with possible RLS.

Patients may complain of creepy, crawly, tingly, 
painful, burning, or achy sensations.2 Patients make 
up their own terms to describe these sensations. 
Some describe this like worms or bugs crawling deep 
in the muscle or water running under the skin.  If a 
patient states there is something wrong with their 
legs but they cannot describe it, they likely have 
RLS. The symptoms usually affect both legs 
simultaneously but can be unilateral or alternating.  
Occasionally, arms and even the whole body may be 
involved. Many patients experience symptoms daily.

RLS causes a significant burden. Discomfort and 
pain is a major cause of sleep disturbance. Most 
people present to a health care provider because of 
the sleep disturbance, not the pain or discomfort. 
They have trouble falling asleep, and decreased hours 
of sleep. This may lead to daytime fatigue and 
sleepiness. Reduced sleep also can lead to poor 
functioning at home or at work. Patients also have 
trouble sitting still at home and on the job because of 
restlessness. Because prolonged periods of sitting may 
provoke the symptoms, patients may have impaired 
social interactions. They may avoid situations where 
they have to sit, such as the movies, concerts, car 
trips, and airplane rides. RLS causes feelings of 
frustration, anxiety, depression, and embarrassment. 

Unfortunately, this condition is frequently under- 
diagnosed. It can take patients many years and many 
providers to find the correct diagnosis. The 
differential diagnosis of RLS includes periodic limb 
movement disorder, peripheral neuropathy, 
nocturnal leg cramps, akathisia, vascular disease, 
and sleep disorders (e.g., sleep apnea or REM 
behavior disorder).  

Because there is no objective measure for diagnosis, 

Identification and Treatment of  
Restless Legs Syndrome 

Michael Thorpy, MD
For a CME/CEU version of this article please go to http://www.namcp.org/cmeonline.htm, and then click the activity title.

Summary
Restless legs syndrome (RLS) is a prevalent but frequently under-diagnosed disor-
der. It can be a primary or secondary disorder that causes significant patient burden. 
Dopamine agonists are generally first-choice therapy. Ropinirole and pramipexole 
are effective, FDA-approved medications for RLS.   

Key Points
• RLS occurs in about 10 percent of the population.  
• Nonpharmacologic interventions may be beneficial.
• Approximately 3 percent of population will require treatment with medication.
• Secondary causes such as iron deficiency or medications have to be considered 
and managed.  
• Dopamine agonists are first line therapy.
• Ropinirole and pramipexole are the only FDA-approved medications for RLS.
• Secondary therapies include levodopa, anticonvulsants, opioids, and benzodiazepines.
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prevalence estimates depend on what question 
patients are asked. The overall prevalence of RLS is 
estimated at 10 percent of the general population.3-6 
Of those with RLS, not all require treatment with 
medications. About 3 percent of the population is 
thought to require treatment. Up to 25 percent of 
primary care patients have RLS symptoms.7-8 The 
mean age of onset is 34, ± 20 years, but some patients 
have onset in childhood or young adulthood.9,10 
These early onset patients tend to have a gradually 
progressive course.11 

In terms of pathophysiology, genetic factors are 
important. The main findings in terms of a genetic 
association come from two genome-wide association 
studies that have recently been reported. Both studies 
showed a very high association of RLS and periodic 
limb movements of sleep (PLMS, which occurs in 
patients with RLS) with BTBD9 gene on 6p and 
serum ferritin levels.14,15   

It is unknown where in the central nervous system 

the primary problem occurs. Iron status, dopamine 
pathways, and opioid pathways may play a role.12,13 
There may be some interaction between these three 
different areas. 

Serum ferritin levels negatively correlate with 
RLS symptoms.16 The lower the serum ferritin 
levels, the greater the symptoms. Indications are that 
there are low brain iron stores in patients with RLS. 
Iron may influence dopamine metabolism. Iron is a 
necessary cofactor for tyrosine hydroxylase, which is 
the rate-limiting enzyme in dopamine synthesis. 
Oral iron increases brain iron and improves 
symptoms of RLS in many patients.17 Therefore, 
RLS may involve a loss of iron homeostasis and 
dopamine regulation. 

Additionally, there appear to be changes of 
dopamine binding in the brain and dopamine 
agonists improve RLS symptoms.18 There is an 
increased prevalence of RLS in patients with 
Parkinson’s disease.19 

Opioid receptors also are involved with RLS. It is 
hypothesized that there is hypofunction of the 
endogenous opioid system in RLS. Opioids will 
improve symptoms. Additionally, the administration 
of naloxone to opioid-treated patients exacerbates 
RLS symptoms and the administration of a dopamine 
receptor blocker antagonizes beneficial effects of an 
opioid on RLS symptoms.

Two major types of RLS occur – primary and 
secondary. Primary RLS accounts for the majority of 
cases. Secondary causes of RLS include iron-
deficiency anemia (~25 percent of patients), pregnancy 
(~20 percent of pregnant women), end-stage renal 
disease/dialysis (up to 60 percent of patients), diabetes, 
rheumatoid arthritis, and peripheral neuropathy.20 

Medications (tricyclic antidepressants, selective 

Exhibit 1: Restless Leg Syndrome (RLS):  
Core Symptoms

“URGE”*

Urge to move limbs, usually accompanied or caused 
by an uncomfortable or unpleasant feeling in the limbs

Rest or inactivity precipitates or worsens symptoms

Getting up or moving improves the sensation

Evening or nighttime appearance or worsening 
of symptoms

*Acronym courtesy of Philip M. Becker, MD.
References: 1,2

Exhibit 2: SSRIs Increase PLM’s
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Exhibit 3: Effects of Pramipexole

Contribution of each pramipexole dose group  
(at week 6) to overall responder rates for IRLS
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serotonin reuptake inhibitors, monoamine oxidase 
inhibitors, lithium, antihistamines, and dopamine 
antagonists), smoking, caffeine, and alcohol also 
can precipitate RLS.21 In a population-based study 
of 18,980 individuals, the use of selective serotonin 
reuptake inhibitors (SSRIs) was demonstrated to be 
a risk factor for RLS (OR 3.11; 95 percent CI 1.66-
5.79).3 Several studies have found an increase in 
periodic leg movement syndrome with the use of 
SSRIs (Exhibit 2).22 As noted in Exhibit 2, 
bupropion may be a better choice of antidepressant 
for use in patients with RLS because it has some 
dopaminergic activity.

The treatment strategies for RLS include discon-
tinuing medications that can worsen RLS, nonphar-
macologic treatments, and pharmacologic treatments. 
The main nonpharmacologic treatment is improve-
ment of sleep hygiene with a standardized bedtime 
and wake time. Other interventions, which are  
supported by small, uncontrolled studies or anecdotal 
evidence, include moderate daytime exercise, reduced 
nighttime exercise, warm baths, thermal biofeedback, 
leg vibration/massage, acupuncture, and enhanced 
external counter pulsation (EECP). The medications 
that have been used include iron supplements,  
dopaminergic medications, anticonvulsants, opiates, 
and benzodiazepines.

Iron therapy should be considered if serum ferritin 
is less than 50 mcg/L or iron saturation is less than 16 
percent.23 A significant duration of iron supplementa-
tion might be required before symptoms decrease. 

Dopamine agonists [pramipexole (Mirapex®), 
ropinirole (Requip®)] are considered first-line 
treatment for RLS and are the only FDA approved 

agents for RLS.24 The majority of patients, even if 
iron deficient, will respond to dopaminergic agents. 
These agents can provide symptom relief in 70 
percent to 100 percent of RLS patients, and reduce 
frequency of PLMS.  

Levodopa, another dopamine agonist, provides 
dramatic and rapid control of symptoms in open-label 
and randomized controlled trials. It is one agent that 
may be effective in dialysis patients. Because it 
frequently causes augmentation and rebound, it is rarely 
used for chronic therapy. It can be given as needed 
before an event that is known to provoke symptoms 
(e.g., plane or car ride, theater). The most common 
adverse effects are nausea, dizziness, sleepiness.

Augmentation is a combination of earlier onset of 
RLS symptoms, increase of symptom severity, and 
involvement of other limbs.12 A time shift of 
symptoms from bedtime to early evening, then to 
daytime, occurs. Augmentation is seen in up to 82 
percent of RLS patients treated with levodopa.25 
Rebound is the wearing off of drug effect, typically 
in the morning. This is seen in up to 25 percent of 
RLS patients treated with levodopa.25 Pramipexole 
and ropinirole can cause augmentation and rebound 
but to a lesser extent than levodopa.

Pramipexole’s efficacy and safety has been studied 
in many open-label and double-blind trials.26-28 This 
agent is very effective for many patients at a much 
lower dose than what is required to treat Parkinson’s 
disease. Exhibit 3 illustrates the effects of various 
doses of pramipexole on the mean International 
Restless Leg Syndrome (IRLS) score from one 
study.29 The patients in this study have mean baseline 
IRLS scores of 25, which indicates severe RLS. The 

Exhibit 4: Ropinirole Improved RLS Symptoms
Treat RLS US
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most common adverse effects are nausea, orthostasis, 
sleepiness, and insomnia.

Ropinirole is the other agent FDA approved for 
RLS. This agent shows efficacy and safety similar to 
pramipexole.30-34 Again, it is effective in doses lower 
than those used to treat Parkinson’s disease. Exhibit 4 
presents data from one RLS study with ropinirole.35 
Because a subjective questionnaire is used, there is a 
significant placebo response in RLS medication 
studies. As noted in Exhibit 4, at every time point 
the IRLS score is significantly lower with active 
therapy. This agent causes nausea, vomiting, 
orthostasis, dizziness, sleepiness, and insomnia.

Anticonvulsants are considered second-line 
treatment. Although not FDA approved, gabapentin 
and carbamazepine are two of the agents that have 
been used. In small studies, these two agents are 
more effective than a placebo.36 These agents have 
not been compared with dopaminergic agents, but 
are alternatives for patients who cannot tolerate the 
dopaminergic agents.

There is limited evidence that benzodiazepines 
are effective in RLS. Clonazepam is most commonly 
prescribed, but there are no good studies to support 
its use. It is primarily acting as a hypnotic rather 
than treating the underlying pathology. A 
benzodiazepine is an alternative for as needed use, 
but they do cause side effects.

Although opioids are effective, they are not 
typically used chronically for RLS. An opioid can 
be used as needed and may be the best agent to use 
in pregnancy. These agents are used when 
dopaminergic and anticonvulsant therapies are not 
effective, or cannot be taken and can be used in 
combination with other RLS meds. A recent small 
study examined the use of methadone for refractory 
RLS in 27 patients who failed dopaminergics.37 All 
patients remaining on methadone for 23±12 months 
(n=17) reported at least a 75 percent reduction in 
symptoms, and none developed augmentation.

Two categories of patients require special 
considerations. Pregnant women should be checked for 
iron and folate deficiency. Folate deficiency appears to 
worsen RLS symptoms during pregnancy. No 
medications for RLS have an FDA category A status. 
Oxycodone and methadone are FDA category B. These 
opioids should be used with great caution, and treatment 
may be delayed until the last trimester of pregnancy.

For children, RLS is typically misdiagnosed. 
Children may not complain of pain but will have 
restlessness. RLS may be diagnosed as “growing 
pains” or attention deficit hyperactivity disorder 
(ADHD). There are limited trials using levodopa 
and pergolide in children. The dopamine agonists 
should not be used in pregnant women or children.

Conclusion
RLS is a highly prevalent disorder. It should be 
suspected in any patient with leg discomfort in the 
evening or when in bed. Although it is easily 
diagnosed, it is often under-recognized by health 
care providers. Secondary causes such as iron 
deficiency have to be considered and managed. 
Dopamine agonists are generally first-choice therapy. 
Ropinirole and pramipexole are the only FDA 
approved medications for RLS. Secondary therapies 
include levodopa, anticonvulsants, opioids, and 
benzodiazepines. JMCM

Michael Thorpy, MD, is the director of the Sleep-Wake Disorders 
Center at Montefiore Medical Center, and an associate professor of 
Neurology at the Albert Einstein College of Medicine.

References
1. Allen RP, Picchietti D, Hening WA, et al. Restless legs syndrome: diagnostic 

criteria, special considerations, and epidemiology. A report from the restless legs 

syndrome diagnosis and epidemiology workshop at the National Institutes of 

Health. Sleep Med. 2003;4:101-9. 

2. Walters AS. Toward a better definition of the restless legs syndrome. The 

International Restless Legs Syndrome Study Group. Mov Disord. 1995;10:634-42.   

3. Ohayon MM, Roth T. Prevalence of restless legs syndrome and periodic limb 

movement disorder in the general population. J Psychosom Res. 2002;53:547-54. 

4. Phillips B, Young T, Finn L, et al. Epidemiology of restless legs symptoms in 

adults. Arch Intern Med. 2000;160:2137-41. 

5. Rothdach AJ, Trenkwalder C, Haberstock J, et al. Prevalence and risk factors 

of RLS in an elderly population: the MEMO study. Memory and Morbidity in 

Augsburg Elderly. Neurology. 2000;54:1064-8. 

6. Sevim S, Dogu O, Camdeviren H, et al. Unexpectedly low prevalence and 

unusual characteristics of RLS in Mersin, Turkey. Neurology. 2003;61:1562-9. 

7. Nichols DA, Allen RP, Grauke JH, et al. Restless legs syndrome symptoms in 

primary care: a prevalence study. Arch Intern Med. 2003;163:2323-9. 

8. Allen RP, La Buda MC, Becker P, Earley CJ. Family history study of the 

restless legs syndrome. Sleep Med. 2002 Nov;3 Suppl:S3-7.

9. Ondo W, Jankovic J. Restless legs syndrome: clinicoetiologic correlates. 

Neurology. 1996;47:1435-41. 

10. Walters AS, Hickey K, Maltzman J, et al. A questionnaire study of 138 patients 

with restless legs syndrome: the ‘Night-Walkers’ survey. Neurology. 1996;46:92-5.

11. Ulfberg J, Nyström B, Carter N, Edling C. Prevalence of restless legs 

syndrome among men aged 18 to 64 years: an association with somatic disease 

and neuropsychiatric symptoms. Mov Disord. 2001;16:1159-63.

12. Allen RP, Earley CJ. Restless legs syndrome: a review of clinical and 

pathophysiologic features. J Clin Neurophysiol. 2001;18:128-47.

13. Walters AS. Review of receptor agonist and antagonist studies relevant to 

the opiate system in restless legs syndrome. Sleep Med. 2002;3:301-4.

14. Winkelmann J, Schormair B, Lichtner P, et al. Genome-wide association 

study of restless legs syndrome identifies common variants in three genomic 

regions. Nature Genetics. 2007;39:1000-6. 

15. Stefansson H, Rye DB, Hicks A, Petursson H, et al. A genetic risk factor for 

periodic limb movements in sleep. N Engl J Med. 2007;357:639-47. 

16. Earley CJ, Connor JR, Beard JL, et al. Ferritin levels in the cerebrospinal 

fluid and restless legs syndrome: effects of different clinical phenotypes. Sleep. 

2005;28:1069-75.



 

 

17. O’Keeffe ST, Gavin K, Lavan JN. Iron status and restless legs syndrome in 

the elderly. Age Ageing. 1994;23:200-3.

18. Michaud M, Soucy JP, Chabli A, et al.  SPECT imaging of striatal pre- and 

postsynaptic dopaminergic status in restless legs syndrome with periodic leg 

movements in sleep. J Neurol. 2002;249:164-70.

19. Tan EK, Lum SY, Wong MC. Restless legs syndrome in Parkinson’s disease. 

J Neurol Sci. 2002;196:33-6. 

20. National Heart, Lung, and Blood Institute Working Group on Restless Leg 

Syndrome. Restless legs syndrome: detection and management in primary care. 

Am Fam Physician. 2000;62:108-14. 

21. Stiasny K, Oertel WH, Trenkwalder C. Clinical symptomatology and 

treatment of restless legs syndrome and periodic limb movement disorder. Sleep 

Med Rev. 2002;6:253-65.

22. Same as #3. 

23. Yang C, White DP, Winkelman JW. Antidepressants and periodic leg 

movements of sleep. Biol Psychiatry. 2005;58:510-4.  

24. Earley CJ, Heckler D, Allen RP. The treatment of restless legs syndrome 

with intravenous iron dextran. Sleep Med. 2004;5:231-5. 

25. Earley CJ. Clinical practice. Restless legs syndrome. N Engl J Med. 

2003;348:2103-9. 

26. Same as #12.  

27. Allen RP, Earley CJ. Augmentation of the restless legs syndrome with 

carbidopa/levodopa. Sleep. 1996;19:205-13. 

28. Winkelman JW, Sethi KD, Kushida CA, et al. Efficacy and safety of 

pramipexole in restless legs syndrome. Neurology. 2006;67:1034-9.

29. Trenkwalder C, Stiasny-Kolster K, Kupsch A, et al. Controlled withdrawal 

of pramipexole after 6 months of open-label treatment in patients with restless 

legs syndrome. Mov Disord. 2006;21:1404-10.

30. Partinen M, Hirvonen K, Jama L, et al. Efficacy and safety of pramipexole 

in idiopathic restless legs syndrome: a polysomnographic dose-finding study--

the PRELUDE study. Sleep Med. 2006;7:407-17.  

31. Oertel WH, Stiasny-Kolster K, Bergtholdt B, et al. Efficacy of pramipexole 

in restless legs syndrome: a six-week, multicenter, randomized, double-blind 

study (effect-RLS study). Mov Disord. 2007;22:213-19.

32. Allen R, Becker PM, Bogan R, et al. Ropinirole decreases periodic leg 

movements and improves sleep parameters in patients with restless legs 

syndrome. Sleep. 2004;27:907-14. 

33. Trenkwalder C, Garcia-Borreguero D, Montagna P, et al. Ropinirole in the 

treatment of restless legs syndrome: results from the TREAT RLS 1 study, a 12 

week, randomised, placebo controlled study in 10 European countries. J Neurol 

Neurosurg Psychiatry. 2004;75:92-7.

34. Walters AS, Ondo WG, Dreykluft T, et al. Ropinirole is effective in the treatment 

of restless legs syndrome. TREAT RLS 2: a 12-week, double-blind, randomized, 

parallel-group, placebo-controlled study. Mov Disord. 2004;19:1414-23. 

35. Bogan RK, Fry JM, Schmidt MH, et al. Ropinirole in the treatment of 

patients with restless legs syndrome: a US-based randomized, double-blind, 

placebo-controlled clinical trial. Mayo Clin Proc. 2006;81:17-27. 

36. Montplaisir J, Karrasch J, Haan J, Volc D. Ropinirole is effective in the 

long-term management of restless legs syndrome: a randomized controlled trial. 

Mov Disord. 2006;21:1627-35.

37. Data on file, GlaxoSmithKline (TREAT RLS US).

38. Garcia-Borreguero D, Larrosa O, de la Llave Y, et al. Treatment of restless 

legs syndrome with gabapentin: a double-blind, cross-over study. Neurology. 

2002;59:1573-9.  

39. Ondo WG. Methadone for refractory restless legs syndrome. Mov Disord. 

2005;20:345-8.

    Sign up for the . . .

HEALTH MANAGEMENT INSTITUTE
The Health Management Institute (HMI) promotes preventive management and assessments 
of heath risk, develops tools for patients and physicians that will be used to monitor and manage 
chronic disease, and proactively promotes patients becoming active participants in their care 
using their physicians as consultants.

 TWO CENTERS: 
 Center for Preventive Health Maintenance

  ›Provide a resource center for standardization of preventive health guidelines

  ›Provide resources and tools for medical directors and physicians

 Center for Continuity of Care (Chronic Illness)

  ›Provide tools for physicians and patients to efficiently monitor and  
   manage chronic disease and improve health outcomes.

For more information, go to www.namcp.org  
or contact Katie Eads at 804.527.1905, keads@namcp.org.



THE INCIDENCE RATE OF DEPRESSION 
is about 17 percent to 24 percent of the general popula-
tion. In females, the rates are closer to 24 percent. Some 
degree of genetic predisposition is present. Recent  
research shows susceptibility to depression based on  
differences in a serotonin transporter gene. This can be 
a fatal disease. Approximately 10 percent to 15 percent 
of depressed patients will commit suicide.

Exhibit 1 illustrates the progression from euthymia 
to depression to recovery.1-6 When patients get 
depressed, their mood decreases. Patients usually 
seek medical care when they are at the bottom of the 
mood curve. Treatment brings their mood back up 
to a symptom-free state (remission). 

The treatment approach in depression has evolved 
over the years to focus on achieving remission. 
Untreated depression changes progression (Exhibit 2).7 

Inadequately treated depression may have a 
progressive course and may be associated with 
functional and structural changes in the brain.8,9

Treatment of depression can be divided into two 
phases – acute and continuation. Acute is to induce 
remission, and continuation is to prevent relapse. 
The acute phase of treatment typically lasts 10 to 12 

weeks. The continuation or maintenance phase is 
another 12 weeks.

Major depressive disorder (MDD) is a costly, 
leading cause of disability affecting patients, families, 
and society.10 Major depression is the fourth leading 
cause of disability and results in an estimated $83.1 
billion economic burden annually (Exhibit 3).10,11 It 
is estimated that by 2020, MDD will be the second 
leading cause of disability. When patients are 
surveyed, 87 percent report moderate to very severe 
overall functional impairment.12 

The functional impact of depression can be 
especially evident in the workplace. In one study, 
patients who suffered painful physical symptoms lost 
on average 3.6 days of work each month compared 
to 4.5 days lost in patients with MDD.13  Patients 
with both pain and depression lost 9.4 days at work, 
approximately one-third of the month.13

Employees with depression have high rates of 
absenteeism, but they also have impaired 
presenteeism. This is a concept that reflects reduced 
productivity while at work.

It is not enough to merely ask a patient if he or she is 
missing work due to depression, as this question only 
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Summary
Major depressive disorder is a costly disease to patients, families, and society. The 
treatment approach in depression has evolved to focus on achieving remission. This 
is important for preventing relapse, and for preventing functional and structural 
changes to the brain from the effects of inappropriately treated depression. Several 
areas of the brain, including the hippocampus, are important in the pathophysiology, 
consequences, and treatment of depression.  

Key Points
• Depression is costly and has a large impact on patients, those around them, and 
society at large.
• Depression is frequently associated with many medical disorders and may have an 
impact upon them.
• Over time, untreated depression can cause both functional and structural changes 
in the brain.
• Antidepressants reverse these changes and restore function and structure.
• Damage to the hippocampus and levels of brain-derived neurotrophic factor likely 
play a key role in depression and its treatment.
• Successful and sustained remission will require that patients take their medications.



captures absenteeism. It also is critical to ask about the 
patient’s level of functioning while at work, as presen-
teeism can be a significant workplace cost associated 
with depression.10,14 Kessler and colleagues analyzed 
data from the National Comorbidity Survey Replica-
tion (NCS-R) to estimate the workplace costs of 
mood disorders and found that major depression was 
associated with substantial workplace costs, estimating 
that up to two-thirds of the total workplace costs of 
depression may be due to presenteeism.14  The share of 
total workplace costs of presenteeism increased ap-
proximately 11 percent from 1990 to 2000.10

Inducing a remission is an important treatment 
goal for several reasons. Achieving remission can be 
extremely important to families. In the STAR*D-
Child Report, remission of maternal depression had 
a positive impact on children’s well-being, and non-
remission had a negative impact during a three-
month acute treatment period.15 Interestingly, 35 
percent of the children of women with depression 
were diagnosable with depressive, anxiety, or 
conduct disorders at baseline. Overall, there was an 
11 percent decrease in rates of diagnosis for children 
whose mothers remitted, versus an 8 percent increase 
shown for children whose mothers did not remit 
after three months of treatment (P=.01).15 Among 
children with no disorder symptoms at baseline, 
those with remitting mothers remained symptom-
free, while 17 percent of children of non-remitting 
mothers acquired a disorder during the three-month 
study period.15 The bottom line is that a mother’s 
mental health affects the family.

Unfortunately, studies show that few patients receive 
adequate treatment for MDD. Although 52 percent of 
patients with MDD in the previous 12 months  
received health care treatment for their depression, 

treatment was at least minimally adequate in only 42 
percent of these cases.12 Overall, treatment was ade-
quate in only 21.6 percent of all patients with MDD 
in the previous 12 months. Minimally adequate treat-
ment for MDD was defined in this study as either 
receiving at least four outpatient visits with any type 
of physician for pharmacotherapy (including use of an 
antidepressant or mood stabilizer) for a minimum of 
30 days, or at least eight outpatient visits with any 
professional in the specialty mental health sector for 
psychotherapy (mean 30-minute visit).12

Another reason to achieve an asymptomatic 
remission is to delay recurrence. If patients are 
treated to complete recovery, they will be symptom-
free for a longer period (231 weeks in one study 
versus 68 weeks for patients who recovered with 1+ 
mild residual symptoms).16

Even the mildest residual symptoms, however, can 
negatively impact outcomes. Patients with residual 

Exhibit 1: Major Depressive Disorder (MDD):
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Exhibit 2: Progression of Depression:  
Adverse Effects of Each Successive Episode
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subthreshold depressive symptoms experienced on 
average a faster time to relapse than did asymptomatic 
patients. Targeting and treating pain symptoms also 
has a significant impact on the number of patients 
who enter remission (36 percent versus 18 percent).17

Depression is frequently associated with and may 
negatively impact other medical disorders.18-26 Elderly 
patients with high depressive symptomatology have 
higher rates of stroke and are more likely to die of 
stroke compared to non-depressed patients.19-21 Post-
stroke patients are more likely to develop depression 
while post-stroke depression increases risk of death 
by 18 percent.20,22,23

There are associations between depression and 
heart disease. Depression increases the likelihood of 
patients developing various cardiovascular diseases, 
including coronary heart disease, congestive heart 
failure, ischemic heart disease (IHD), and especially 
acute myocardial infarction (MI).24 For patients with 
cardiovascular diseases, developing depression is 
common and a predictor of mortality and morbidity. 
Depression has been shown to double the mortality 
rate after heart failure.25 Post-MI depression is 
associated with a fourfold increase in the risk of 
mortality in the six months following an MI.26

A reason to treat patients early is that the rate of 
recovery from depression diminishes as the duration 
of a major depressive episode increases (Exhibit 5).27 
The longer the patient waits, the harder it is to get 
depressive symptoms under control.

There are three key brain areas involved in regu-
lation of mood: the ventromedial prefrontal cortex, 

lateral orbital prefrontal cortex, and dorsolateral 
prefrontal cortex.28 The ventromedial prefrontal 
cortex modulates pain, aggression, and sexual and 
eating behaviors. This area is hyperactive in depres-
sion. A hyperactive ventromedial prefrontal cortex 
may result in injury to the hippocampus. The lateral  
orbital prefrontal cortex corrects and inhibits mal-
adaptive, perserverative, and emotional responses. 
Activity in this area is increased in depression,  
obsessive-compulsive disorder, posttraumatic stress 
disorder, and panic disorder. The dorsolateral  
prefrontal cortex provides cognitive control, solving 
complex tasks, and manipulation of information in 
working memory. This area is hypoactive in depres-
sion, which has been associated with neuropsycho-
logical manifestations of depression.

Two additional areas involved in mood regulation 
are the amygdala and the hippocampus.29 The 
amygdala is involved in emotional learning and 
memory. Abnormal activation of the amygdala 
correlates with the severity of the depression. The 
amygdala also may be implicated in the tendency 
of depressed patients to ruminate. The hippocampus 
is involved in contextual learning and memory, 
and provides regulatory feedback to the 
hypothalamic pituitary axis. Dysfunction in the 
hippocampus may be responsible for inappropriate 
emotional responses.

The key areas of the brain communicate through 
gamma-aminobutyric acid (GABA) and glutamate. 
Serotonin and norepinephrine influence the balance 
between excitatory (glutaminergic) and inhibitory 
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Exhibit 3: MDD is Disabling and an Economic Burden
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(gabanergic) activity in the prefrontal cortex and the 
limbic system. Excitatory neurons from the prefrontal 
cortex have regulatory influence on the locus 
coeruleus and dorsal nuclei raphe. 

The hippocampus appears to be the weak link 
in the brain. The hippocampus is at a “vulnerable 
intersection” of cognitive, emotional, and neuro-
endocrine regulation.30 It is rich in glucocorticoid 
receptors and is a recipient of significant input 
from excitatory glutaminergic neurons. Approxi-
mately half of persons with severe depression  
exhibit high levels of the stress hormone cortisol, 
which is thought to be toxic to neurons. Excessive 
excitatory input from the ventromedial prefrontal 
cortex and increased levels of glucocorticoids also 
may have a toxic effect in the hippocampus.31 
Hippocampal dysfunction may contribute to  
cognitive impairment, and emotional and neuro-
endocrine dysregulation, observed in MDD. 

During depressive episodes, normal mechanisms 
may malfunction and lead to hippocampal damage. 
Hippocampal dysfunction then leads to increased 
glucocorticoids via the HPA axis. The increase in 
glucocorticoids continues to damage the 
hippocampus, resulting in a “runaway” system and 
even more neuronal damage.31 Some studies have 
shown that the hippocampus atrophies with 
depression. The duration of time that depression is 
untreated is inversely related to hippocampal volume, 
with longer periods of untreated depression 
correlated with lower total hippocampal volume.42

MDD may be more than just a psychiatric disease, as 
there is evidence of widespread systemic consequences 
(Exhibit 5).24 Neuroendocrine dysregulation and ele-
vated sympathetic tone may result in cardiovascular 

morbidity and increased risk of metabolic syndrome. 
Immune response may be compromised in MDD.

The neurotrophic hypothesis of depression states that 
a deficiency in neurotrophic support may contribute to 
hippocampal pathology during the development of de-
pression, and that reversal of this deficiency by antide-
pressant treatments may contribute to the resolution of 
depressive symptoms. Neurogenesis (the birth of new 
neurons) continues postnatally and into adulthood in 
the brains of many animal species, including humans. 
One specific area where neurons continue to be born 
throughout life is in the hippocampus. 

Neurogenesis is regulated by growth factors, includ-
ing brain-derived neurotrophic factor (BDNF), which 
can lead to the development of new cells and help keep 
them alive.33 Neurotrophic factors such as BDNF are 
critical for growth and guidance of the developing 
nervous system, and the survival and function of the 
adult learning system, learning, and memory. 

BDNF has been shown to be associated with reg-
ulation of mood, and in preclinical studies, to be 
influenced by stress and perception of pain. In one 
study, patients with MDD had significantly lower 
levels of BDNF compared to control subjects. Anti-
depressant treatment was shown to raise BDNF lev-
els back to normal levels. Both 5-HT and NE are 
believed to play roles in the modulation of BDNF. 
Antidepressants act in part by inducing neurotroph-
ic effects that reverse the structural changes that may 
have occurred.34 Antidepressants increase the synap-
tic levels of NE and 5-HT during the course of 
weeks or months, suggesting that adaptation or plas-
ticity is necessary for therapeutic response. BDNF 
also helps the hippocampal cells stay healthy. 

Severe stress can cause several changes in the  
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Exhibit 4: Rates of Recovery Diminish with Duration of Major Depressive Episode
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hypocampal neurons, including a reduction in their 
dendritic branching, and a reduction in BDNF ex-
pression, which could be one of the factors mediat-
ing the dendritic effects. Antidepressants are thought 
to produce the opposite effects; they increase  
dendritic branching and BDNF expression of the 
hippocampal neurons. By these actions, antidepres-
sants may reverse and prevent the actions of stress 
on the hippocampus, and therefore may ameliorate 
certain symptoms of depression. Early and sustained 
treatment with antidepressants may be necessary to 
reverse or prevent damage to the hippocampus.

The best way to optimize the chance of a remission 
is to initiate therapy early and make sure the patient 
takes his or her medication. One challenge of depres-
sion treatment is nonadherence. There can be a 50 
percent nonadherence rate during the acute phase of 
treatment and up to a 70 percent nonadherence rate 
during the continuation phase of treatment. Seventy-
five percent of antidepressants are discontinued by 
four months of therapy.

There are several interventions that can help im-
prove medication compliance. Patients need to be 
educated about the disease and treatment options, 
and the common side effects of the prescribed anti-
depressant medication, and need to be reassured that 
other medication options will be explored in the 
event of side effects. The most important education 
point is to emphasis that these medications need to 
be taken on a daily basis to be effective. Patients 
need to know that antidepressant medications are 
not addicting; do take several weeks to begin work-
ing; and do not cause end organ damage. Another 

point to emphasize is that continued treatment with 
medication has a neuro-protective effect.

In order to maximize the chance of a remission, 
there are some important issues to address when 
treating depressed patients with comorbid anxiety 
disorder, substance abuse and dependence, or chron-
ic pain. In patients with comorbid anxiety disorder, 
high anxiety is associated with higher suicide risk 
and reduced remission rates. Patients with high levels 
of anxiety are frequent utilizers of medical services. 
The patient’s anxiety should be addressed and treated 
aggressively. Short-term use of benzodiazepines 
along with the antidepressant medication is recom-
mended for these patients. These patients also should 
be referred for cognitive behavioral therapy.

Substance abuse and dependence is commonly 
missed in the clinical interview, but is easily detected 
by conducting a urine drug screen and checking 
liver function tests. The CAGE questionnaire also is 
a good tool to detect alcohol abuse. Patients with 
substance issues should be referred to a treatment 
program. Because addiction is a chronic disease and 
requires lifelong treatment, health care providers 
need to avoid getting frustrated with patients who 
repeatedly relapse. These patients need to be educated 
that treating depression without treating the 
underlying substance abuse is minimally effective, 
and at times dangerous.

Chronic pain by itself frequently results in 
depression, but it also exacerbates depressive 
symptoms. Depressive symptoms lower pain 
threshold and result in exaggerated pain response. 
Improving a patient’s pain symptoms increases the 

Exhibit 5: Major Depressive Disorder May Have Systemic Consequences
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odds for depression remission. Aggressive treatment 
of depressive symptoms will allow for better pain 
management and reduce utilization of medical 
services. Tricyclic and serotonin-norepinephrine 
uptake inhibitor (SNRI) antidepressants are most 
effective for these patients. The SNRIs are preferred 
due to their safety and tolerability profile.

Interventions to treat MDD include biological 
(antidepressant medications), psychological (cognitive 
behavioral therapy), and social (change in living 
situation). The use of multiple interventions increases 
the likelihood of achieving remission. 

If a patient does not get better, the diagnosis 
should be reconsidered. The patient may have 
bipolar or another psychiatric disorder. If the patient 
is not responding to the treatment, he or she can be 
referred to a psychiatrist. Case management and 
involvement of pharmacists can be beneficial in 
keeping patients on therapy. 

Conclusion
Major depressive disorder is a costly disease in terms 
of morbidity, mortality, and economics. Patients 
need to be treated appropriately to remission to 
prevent relapse. Medication may be necessary for 
long periods of time to prevent the long-term 
consequences to the brain and other body systems of 
inadequately treated depression. JMCM
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TECHNOLOGY ASSESSMENT SUPPORTS 
health plans and other stakeholders in developing 
evidence-based policies. The Blue Cross and Blue 
Shield Association’s Technology Evaluation Center 
(BCBS TEC) offers three products to assist their 
plans: medical policy, coverage policy, and payment 
policy manuals. These are guidelines for the various 
independent BCBS plans around the country, each 
of which uses a plan to make its coverage decisions. 
The technology evaluation center’s purpose is to 
inform based on scientific evidence, and not to 
dictate policy. 

The TEC provides rigorous assessment of clinical 
evidence for therapeutic and diagnostic interventions 
through a systematic review with quality appraisal. 
An independent, expert medical advisory panel 
reviews all of the work. The panel is composed of 
academic clinical researchers, specialty society 
appointees, and a few plan representatives. The panel 
has the final scientific authority over each TEC 
assessment. The TEC culls and synthesizes the 
variety of evidence available pertaining to a particular 
topic, looking for outcomes that matter to the 
patient. Overall, the technology's beneficial effects 
on health outcomes should outweigh any harmful 
effects on health outcomes.

The center has conducted more than 300 
technology assessments. The center maintains a 
three-year public inventory at www.bcbs.com/tec. 
Some work is published in scientific journals, but 
that is not the focus of the center’s work. The center 
is an Agency for Healthcare Research and Quality 
(AHRQ) Evidence-based Practice Center.

One of the first steps in a technology assessment is 
identifying available studies on the topic. Good 
clinical studies are like good accounting and financial 
practices. Deviation from standards leads to 
unreliable results and misinformed decisions.  
Technology assessments are trying to determine if 
the benefits of a technology outweigh the costs and 
risks, so good quality studies are given priority in 
the assessment process.

In performing the technology assessments, there 
are many challenges in assessing outcomes. These 
include the quality and quantity of trials; inconsistent 
reporting of adverse effects; the lack of robust 
evidence of effects and comparative effects; and 
selective reporting and publication bias. Randomized 
controlled trials are the gold standard but are not 
always available. The center tries to determine 
whether a topic’s benefits can be determined by 
other methods such as observational data.

A View From the  
Technology Evaluation Center

Margaret Piper
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Summary
The Blue Cross and Blue Shield Association’s Technology Evaluation Center conducts 
assessments of both therapeutic and diagnostic interventions. Although each type 
of assessment is similar, there are unique challenges. Assessments such as these 
can help health plans make evidence-based coverage decisions. 

Key Points
• Health plans want to make evidence-based decisions and policies. 
• There are considerable challenges to obtaining good evidence on outcomes to 
evaluate various therapies and technologies.
• Cost-effectiveness and affordability are becoming pressing concerns for many 
health plans.



The ideal outcome measure is one that the patient 
can perceive. Unfortunately, for many topics, this 
ideal outcome would require large, very long-term, 
and expensive studies, which are difficult to have 
funded. Intermediate outcomes are commonly 
used. These can be measured at a shorter time 
period or more easily than the ideal outcome, but 
are strongly related to the final outcome of interest. 
Measurement of outcomes that have a high degree 
of subjectivity, such as pain, have to be closely 
defined, and the clinical significance of the 
differences needs to be defined.

For example, there are a lot of quality-of-life scales 
that have been developed for general health 
assessment or particular diseases. These scales distill 
quality of life into some numeric result. The question 
is whether the statistical difference in numeric results 
is really clinically significant. These scales need to 
be validated. Unpublished and non-validated scales 
tend to show larger effect than published, validated 
scales. Some studies will report a composite outcome, 
but these can be misleading. The composite outcome 
may be driven by the least important outcome. An 
example is the rate of TIA (transient ischaemic 
attack) driving the total instead of stroke.

Surrogate outcomes are used in many studies. A 
surrogate outcome known to be related to the final 
desired outcome would be ideal. The surrogate 
outcome should be in the causal disease pathway. 
Validation of a surrogate outcome shows whether it 
lies in the causal pathway.    

There can be problems using surrogate outcomes. 
Diseases can have multiple causal pathways. 
Additionally, surrogate outcomes may not identify 
unintended adverse effects of the intervention being 
studied. Surrogate outcomes are commonly used to 
speed up clinical trials when the final outcome 
would take years to identify, and to reduce costs.   

Overall, in assessing an intervention, first in the 
hierarchy of outcomes is a true health outcome that 
matters to the patient. Second is a surrogate that is 
validated to reliably predict the final outcome. Third 
is a unvalidated surrogate that is reasonably likely to 
predict the final outcome. Last in the hierarchy is an 
outcome that correlates with biological activity but 
may not predict the final outcome.1 

Another problem area with therapeutic 
intervention assessments is establishing the true 
adverse effects of a particular medication. There 
can be problems with adverse effect reporting in 
clinical trials. When studies measure adverse effects, 
there is variation in the precision of definitions; 
what is reported; and how events are classified into 
categories. This makes it difficult to compare across 
trials. Withdrawal from therapy because of adverse 
events is a common summary measure, but why 
subjects withdrew is often not defined. It is not 
always enough to know how frequently an event 
occurs, but it is also important to know the severity 
of effects. In an attempt to improve adverse event 
reporting in certain trials, the Radiation Therapy 
Oncology Group has developed criteria to grade 
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Exhibit 1: Alternative Models for Studying Drug Safety

Traditional Model
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Evolving Model
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Proposed Model
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toxicity severity. All participants in this research 
group have agreed to use the same criteria. 

Exhibit 1 illustrates the differences between the 
traditional model, the evolving model, and a 
proposed model of evaluating adverse effects from 
medications.3 The difference in these models is 
largely between phase III and post-marketing studies. 
Often at approval, the Food and Drug Administration 
asks companies to conduct post-marketing studies, 
but these studies may or may not get done. The 
evolving model, which is happening now, is to 
widen phase III trial process to gather more 
information before full drug approval. The 
consequences of the evolving model are longer and 
more expensive trials, and a delay of getting products 
to market. The proposed model is to maintain the 
shorter phase III period; review data; give conditional 
approval if appropriate; and give final approval when 
a post-marketing study is completed, and appropriate 
risk versus benefit has been demonstrated. Additional 
adverse event studies might be suggested at the time 
of final approval.

Overall, robust evidence of effects requires 
high-quality trials with long-term follow-up to 
assess benefits and harms. Surrogate outcomes 
may be misleading. Comparative trials may be 
needed to address clinical questions rather than 
regulatory issues.

Some studies have suggested a selective reporting 
and publication bias. Negative or insignificant results 
and adverse events have been of less interest to 
publish. Although industry-sponsored trials can be 
rigorously designed and conducted, there are 
questions about the relationship of sponsors to 
outcomes and conclusions.   

Diagnostic technologies have to be evaluated in a 
similar manner to new medications. A diagnostic 
technology would be a laboratory or imaging test 
that is used for disease diagnosis, risk, or prognosis. 
There is a continuum of efficacy with diagnostic 

technology (Exhibit 2). Whether the test provides 
an accurate result is level 1, technical efficacy. 
Beyond technical efficacy, the clinical world wants 
to know how well a test’s results relate to the 
clinical outcome of interest – clinical validity and 
utility. Lastly, level 6 assesses whether a test has a 
large public health impact. A model process for 
evaluating data on emerging genetic tests is shown 
in Exhibit 3.4 This model incorporates analytical 
validity, clinical validity, clinical utility, and 
societal impact.

Ideally, there would be randomized controlled 
trials that compare the new test or procedure to 
standard care without this test. Particularly in the 
diagnostic arena, this is difficult. Typically, the 
diagnostic industry is not funded as the 
pharmaceutical industry is for conducting large-
scale, long-term clinical trials. Money for 
translational research (i.e., from basic to clinical 
settings) has largely been overlooked by government 
agencies and other funding sources. Because of 
these issues, other options, such as indirect evidence, 
have to be used. This involves constructing a causal 
diagnosis-treatment chain such that observational 
evidence is used to translate the likely impact on 
health outcomes as a result of using the given test. If 
there is a disruption in the causal chain, this can be 
difficult to accomplish. 

As with treatment technologies, study quality is 
evaluated – the study population, description of the 
test, the reference standard used, and any blinding 
are examples of what would be evaluated. As an 
example, the population of the final validation study 
for a test should be representative of the intended 
population for a given test. The best way to do this 
is with a costly, time-consuming prospective study. 
The ultimate question when evaluating a diagnostic 
test is whether the test offers an incremental benefit 
over what is already available.   

Another issue is the public availability of 
information on laboratory tests being offered without 
FDA clearance, but in a CLIA-licensed laboratory. 
Many times information on test performance or 
validity is not available. This is particularly a problem 
with many of the new genomic tests.

One example is the genetic test for long QT 
syndrome. Several genetic markers have been 
discovered that predict long QT, which in some 
cases can lead to sudden death. The genetic test is 
used to conf irm the syndrome when it is suspected 
in a patient, and to screen relatives of patients 
with known long QT syndrome. Once identif ied 
as having the syndrome by the test, the patient 
can be treated with beta-blockers to prevent 
complications. The evidence for the effect of 

Exhibit 2: Diagnostic Model
A Continuum for Efficacy

Copyright 2008 Blue Cross Blue Shield Association
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beta-blockers is incomplete, but it is a low-risk 
intervention. Although all the information is not 
available, the use of the test and the use of beta-
blockers meet standards for use.

Another example is genetic testing for markers 
that predict warfarin dosing. Testing can predict the 
final dose rather than have the patient started on 
standard dosing requiring adjustments. It is possible 
that this will decrease the time to stable 
anticoagulation and possibly complications. The 
problem with this type of testing is that genetics is 
not the only influence on stable warfarin dosing. In 
European Caucasians, genetic variants account for 
one-third to one-half of the variability in stable 
warfarin dose. At this time there is not enough 
information that this test predicts stable warfarin 
dose with enough accuracy that the patient will be 
in the treatment window sooner with improved 
outcomes. Several randomized controlled trials are 
underway assessing this test.

BCBS TEC assessments do not typically include 
costs. Cost-effectiveness is not yet a driver of 
medical policy. Currently, clinical effectiveness is 
the driver. Formal cost-effectiveness analysis is a 
better indicator than simply comparing the cost of a 
test against the benefit.   

New technologies may bring small benefit at 
high cost. As more of these costly technologies 

reach the market, health care costs are increasing 
astronomically. Cost-effectiveness and affordability 
are pressing issues for many health care plans. Plans 
have to assess how much cost they can afford 
balanced against a small benefit. Employers also are 
concerned about these costs.

Conclusion
Health plans want to make evidence-based decisions, 
but there are considerable challenges in obtaining 
good evidence on outcomes. Evidence-based 
decisions can be made for therapeutic and diagnostic 
interventions. More and more, cost-effectiveness 
and affordability are pressing concerns for health 
care plans. JMCM

Margaret Piper is director of genomics research, Technology  

Evaluation Center, for the Blue Cross and Blue Shield Association.
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BIOTECHNOLOGY TOOLS AND TECH-
NIQUES are reshaping the drug development pro-
cess, and opening new research avenues for discov-
ering new treatment options. The biotechnology 
industry has created more than 200 new therapies 
and vaccines for patients with rare and chronic con-
ditions such as multiple sclerosis, hemophilia, growth 
hormone deficiency disorders, rheumatoid arthritis, 
and various cancers. These products may be admin-
istered via infusion, by injection, or orally, and are 
collectively termed “specialty pharmaceuticals” or 
“specialty pharmacy products” by health plan pay-
ers.1 Specialty pharmaceuticals also typically require 
special handling, administration, patient education, 
and clinical support.  

A recent study by the Tufts Center for the Study 
of Drug Development cites that it takes almost 98 
months for a new biologic drug to proceed from 
clinical development through regulatory review.

The cost to develop new biotech products is 

estimated to average $1.2 billion, which is much 
more than a traditional pharmaceutical.2 Because 
the research, development, and manufacturing costs 
are spread over a limited patient population, these 
products have a high individual product price. 

The public has a somewhat negative image of 
biotechnology medications because of media 
influence. In an article published in the Wall Street 
Journal, specialty drug costs are viewed as a side 
effect of biotechnology medications.3 The public’s 
perception is that it is all about costs. Providers and 
managed care plans have to view these products 
from the value they can provide to patients.

The current specialty drug spend is $60 billion 
annually. This is expected to reach $99 billion by 
2010. The costs for specialty medications have been 
increasing by 18 to 20 percent annually. Because of 
the increasing availability of generics, the costs of 
traditional medications have declined. For many 
health care plans, the trend is for significant increasing 

Integrated Approaches to  
Dose Compliance with Biologic Therapies

Debbie Stern, RPh, and Lida Andrews, PharmD
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Summary
The availability, use, and total spend on specialty pharmaceuticals are growing 
tremendously. Payers alone cannot manage the cost-effectiveness of these products. 
Good management requires integration of all the key players – payer, provider, 
patient, and specialty pharmacy.

Key Points
• The costs for specialty medications have been increasing by 18 to 20 percent annually.    
• Biologic therapies have to be used appropriately by both providers and patients 
in order to achieve appropriate outcomes.
• The four main goals related to specialty pharmaceuticals are: optimize cost 
management, ensure appropriate use, improve clinical management, and equalize 
benefits. 
• Many different players have a role in helping optimize cost-effective outcomes for 
biologic therapies – payer (health plan or employer), physician, member (patient), 
and specialty pharmacy.



costs by both medical and pharmacy benefits for 
specialty medications. 

The aging of the baby boomer generation is one of 
the factors creating a demand for aging-related 
disease treatments based on biotechnology. This 
group has had and will continue to have a significant 
impact on society. They are having a huge impact 
on health care because they demand excellence.  

Exhibit 1 shows the biotechnology pipeline by 
therapy class.4 The majority of these classes are for 
aging-related conditions, with oncology agents 
dominating the pipeline. A notable number of drugs 
are being developed, or seek new indications, to treat 
more prevalent conditions, including autoimmune 
diseases, cardiovascular disorders, diabetes, and 
neurologic conditions. Of new molecular entities 
under development and close to market in the fall of 
2007, 48 percent were specialty products (Exhibit 2). 
Many already approved specialty products are being 
studied for expanded indications.

Health plan coverage of these products may be 
through medical, pharmacy, or a combination of 
benefits. Exhibit 3 is from a survey of 82 health plans 
to determine where particular products are covered.5 
This division of coverage is raising a dilemma in 
health plans about how to manage these products 
overall when some are covered as a pharmacy benefit 
and others are covered under a medical benefit.

There are four main goals related to specialty 
pharmaceuticals. These include: optimize cost 

management, ensure appropriate use, improve clinical 
management, and equalize benefits. Acquisition and 
distribution costs are managed by contracting as 
aggressively as possible. To ensure appropriate use, 
clinical guidelines and criteria, prior authorization, 
and formulary or preferred product status are all used. 
Improving clinical management can be done by 
targeting patient adherence and persistency, and 
through patient care services, therapy and case 
management, and tracking outcomes.

To manage specialty pharmaceutical utilization, 
managed care must ensure the right medication for the 
right patient at the right time. There are many different 
processes to do this whether through the health plan, 
pharmacy benefits manager, or specialty pharmacy.

Patients using specialty pharmaceuticals require 
advanced clinical management. They need high-tech, 
high-touch interventions. They need assistance with 
adherence and persistency to therapy, and education 
on injection technique, drug storage, side effect 
management, and disease self-management. Therapy 
management to optimize outcomes also is needed.

Dose compliance, by the patient and prescriber, 
impacts successful outcomes. Dose escalation may 
be needed for disease progression, up-regulation of 
receptors, or neutralizing antibodies that impact 
clinical efficacy. Dose reduction (modification of 
drug dose, schedule, and initiation of supportive 
care interventions) may be needed because of side 
effects, individual patient variability, prior treatment, 

Exhibit 1: Pipeline View by Therapy Class
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or co-morbidity. Doses also may need to be increased 
or decreased because of weight changes. Dose 
suspension (i.e., holding a dose) may be needed for 
tolerability, efficacy, economic consideration, or 
administration incompatibility. As an example, one 
study found that the dose of infliximab, when used 
for treating rheumatoid arthritis, had to be increased 
42 percent from the 1st to the 12th infusion, and the 
time between infusions also decreased to maintain 
efficacy.6 Another example is the weight-based 
dosing of palivizumab monthly throughout the 
respiratory syncytial season in certain infants. The 
infant’s weight must be monitored prior to each 
monthly IM injection. Dose escalation in this case is 
important to administer the correct dose. Restrictions 

on dosing for many of the specialized medications 
may compromise clinical outcomes.

Many different players have a role in helping 
optimize cost-effective outcomes for biologic 
therapies – payer (health plan or employer), physician, 
member (patient), and specialty pharmacy. The 
payer’s role is to examine the entire picture and the 
cost of a particular condition or patient. The payer 
has to determine the best way to manage costs and 
set up benefits to drive decisions by their providers. 
The first and most important thing payers need to 
do is understand their patient populations. Resources 
such as central databases of claims and additional 
data from vendors, such as specialty pharmacies, can 
identify what is happening with the plan’s patient 

Exhibit 2: Biotechnology Pipeline
New Molecular Entities and Supplemental Indications in Phase III Development
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population. Evaluating clinician-patient interaction 
through chart reviews also can provide valuable 
information, but is a more costly and time-consuming 
process. The payer can identify what is leading to 
successful and unsuccessful outcomes. Once the 
population is understood, benefit design and support 
services can be tackled. Utilization management 
with evidence-based protocols, setting days’ supply, 
member financial responsibility, provider networks, 
and preferred agents, are all aspects of benefit design 
to drive costs down and improve outcomes. Support 
services include case managers and disease 
management programs who can work with the 
specialty pharmacy and physicians to achieve the 
desired outcomes with the patient. Payers can gain 
insight on how to get the best outcomes with 
biologics from their providers by peer review of 
guidelines and use of specialty pharmacies.

The physician’s role is primarily in selecting the 
right therapy and right dose. The physician has to 
weigh efficacy, tolerability, and simplicity. Therapies 
should be selected based on evidence-based 
guidelines, but this does not always happen. Managed 
care, pharmacy benefit management companies, and 
specialty pharmacies struggle to get physicians to 
prescribe according to guidelines.  

Member engagement is pivotal to success in achieving 
outcomes. If patients are not engaged in the success of 
their therapies, no other program or intervention is 
going to be effective. Patients must adhere to treatment 
regimen. A tailored, patient-specific approach is 
necessary to optimize treatment outcomes. Tailored 
education will optimize understanding. The treatment 
plan needs to fit the member’s lifestyle. 

The specialty pharmacy can help pull many of the 
stakeholders together to achieve the desired 
endpoints (Exhibit 4). They work with the health 
plan to determine the goals, how the medication is 
covered to avoid loopholes and control utilization, 
and can work with both medical and pharmacy 
benefits. They can communicate the health plan’s 
goals to patients and providers. For an individual 
patient, the specialty pharmacy will look for 
anything that could positively or negatively affect 
the therapy outcomes. For a particular medication, 
the specialty pharmacy will determine adherence, 
adverse effect, and efficacy potential. If something 
is amiss, the specialty pharmacy will work with the 
appropriate person to correct problems. Also, they 
may look at what other services the patient might 
need to support them through therapy (i.e., nursing, 
physical therapy, etc).

Another role for payers and specialty pharmacy is 
utilization management. This is determining 
whether patients should be treated and with what 
agent. Once on therapy, someone has to address  
if the patients are achieving goals and should 
continue with therapy. Overall, about 25 percent 
of specialty medication utilization is inappropriate. 
Inappropriate utilization has a significant financial 
impact. In one Caremark analysis of 52 clients, the 
clients would have spent $8 million more over the 
course of one year without utilization management. 
Although one might assume that providers learn 
over time under utilization management programs 
to practice according to guidelines, this is not true. 
One Caremark survey found up to 35 percent of 
inappropriate prescribing for respiratory syncytial 

Exhibit 4: The Specialty Pharmacy’s Role: Pulling the Plan Together
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virus therapy over several years in the same 
physician population. 

Dose consolidation programs are another service 
of specialty pharmacy. Medications where this can 
be applied have nonlinear pricing across dosage 
strengths. An example is lenalidomide where 
utilizing the most cost effective dosage strengths 
to make higher doses can save money. A 15 mg 
dose might cost $800 if three 5 mg capsules were 
used or $550 if a 10 mg and a 5 mg capsule were 
used. For some medications, this can simplify the 
regimen for patients. 

Another service of specialty pharmacies is an 
adherence program. The specialized attention the 
patient receives from this type of program improves 
adherence (Exhibit 5). There is a positive 
correlation between adherence and total medical 
costs. Even within the first year, there are positive 
impacts on costs.

Conclusion
Everyone has a role to play in managing the 
appropriate and cost effective use of specialty 
pharmaceuticals. Payers must drive change but they 
cannot work alone. Payers can work with their 
providers to develop a plan that works to ensure 
provider adherence. Providers need to be educated 
on treatment guidelines and processes. Pay for 
performance has a role in improving quality 
measures. Payers have to continually evaluate 
progress and make changes to optimize financial 
and clinical outcomes. JMCM

Debbie Stern, RPh, is the vice president of Rxperts, Inc.  

Lida Andrews, PharmD, is the director of Specialty Pharmacy Programs 

at CVS Caremark Corporation.
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Exhibit 5: Achieving Better Adherence by Utilizing a Specialty Pharmacy
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AT A COST TO THE U.S. HEALTH CARE  
system of more than $12 billion per year, asthma is a 
chronic and potentially serious disease state that 
carries with it a severe economic burden.1 The 
prevalence of asthma and the costs associated with 
the disease have increased over the past several years, 
amounting to more than nine million physician 
office visits, 500,000 hospitalizations, and 5,000 
deaths annually.2

While some patients with uncontrolled asthma 
could be adequately controlled with improved 
diagnosis, more appropriate management using 

standard therapies, or improved adherence to a 
treatment plan, other patients have asthma that is 
diff icult to control because of the intrinsic 
severity of the disease and poor responsiveness to 
standard therapies. Patients with asthma that is 
diff icult to treat have frequent or severe 
exacerbations and often need multiple drug 
therapies or complex medication regimens. They 
are responsible for a disproportionately large 
share of health resource utilization and costs.3 

Cross-sectional survey data from a 2003 analysis 
revealed that the total per-person costs were 

Asthma Quality of Care:  
Looking Beyond Cost of Drug Therapy

Don Bukstein, MD, Allan Luskin, MD, and Thomas Morrow, MD

Summary
Asthma is a chronic and serious disease state that has a severe economic burden. 
Patients with difficult-to-treat asthma are responsible for a disproportionately large 
share of health resource utilization and costs. It is important to include direct medical 
costs and indirect costs, including absenteeism and lost productivity at work and 
home, when considering this disease. Despite the use of recommended drug 
therapies, the disease is poorly controlled in many patients. This results in emergency 
department (ED) visits, hospitalizations, absenteeism, and lost productivity. Newer 
drug therapies exhibiting increased efficacy offer the possibility of improved 
outcomes, particularly reductions of disease exacerbations and improvements in 
patient quality of life (QOL). 

To lessen the burden of the disease and contain costs, asthma should be 
aggressively and effectively treated to establish and maintain disease control. Drug 
costs should not be the only consideration when developing a therapeutic regimen 
to treat asthma. Disease management (DM) programs enable health plans to assess 
asthma therapy from a quality-of-care standpoint, evaluating patient outcomes as 
well as cost measures. This comprehensive treatment approach, coupled with a full 
range of therapeutic options, may serve to improve patient QOL and outcomes and 
benefit both the health plan and plan member.

Key Points
• Asthma is a chronic disease that carries a severe economic burden. 
• Asthma should be aggressively treated to establish and maintain control of the 
disease and to lessen its associated direct and indirect costs.
• A comprehensive approach, including DM programs and the use of biologic therapies, 
may improve patient QOL and outcomes, and benefit the health plan and plan member.
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$2,646, $4,530, and $12,813 for patients’ self-
reported mild, moderate, and severe asthma, 
respectively (P<0.0001).4 The Epidemiology and 
Natural History of Asthma: Outcomes and 
Treatment Regimens (TENOR) study, a large, 
three-year, multi-center, observational cohort 
trial, demonstrated that severe and diff icult-to-
treat asthma is associated with substantially larger 
health resource utilization and morbidity than 
mild or moderate disease.5 Because of the high 
cost associated with diff icult-to-treat asthma, 
fewer than 20 percent of asthmatics account for 
approximately 80 percent of direct asthma care 
expenditures.6

Traditional therapies appear to have adequate 
efficacy for mild to moderate asthma (about 30 
percent of the time in moderate disease) but limited 
efficacy for severe and uncontrolled asthma, further 
contributing to the economic burden of the disease 
in this specific demographic.2,3,7 Newer therapies 
with higher acquisition costs present an option in 
treating patients with severe asthma. Their efficacy 
in reducing costly exacerbations (e.g., 
hospitalizations, emergency department [ED] 
visits) and improving patient quality of life (QOL), 
with a reduction in indirect costs,3 may serve to 
offset some the drug-acquisition costs. They may 
also improve adherence and result in improved 
monitoring because of their administration profile, 
which can reduce both direct and indirect costs.9 

Disease-management programs employing 
guidelines such as those established by the National 
Heart, Lung, and Blood Institute (NHLBI) also 
may lead to improved outcomes and allow for more 
adequate assessment of the effectiveness of newer 
pharmacotherapeutic agents.10

Cost of Asthma
The total economic burden of asthma is the result of 
expenditures for the treatment of the disease (i.e., 
direct costs), as well as costs associated with the 
effect of the disease on patients’ QOL and ability to 
function in the workplace (i.e., indirect costs). 
Although the direct costs associated with asthma are 
more apparent and tangible, the indirect costs often 
have a greater and more long-lasting effect on the 
health care system and U.S. economy alike. 

Direct Costs 
The direct costs associated with asthma are most 
apparent in health care resource utilization 
resulting from treatment of the disease. From the 
perspective of costs to society, Cisternas et al 
reported that the annual per-person cost of asthma 
averaged $4,912, with direct costs accounting for 

$3,180 (65 percent), based on 1998 and 1999 
equivalents.4 The largest components within direct 
costs were pharmacotherapy ($1,605; 50 percent), 
hospital admissions ($463; 15 percent), and non-
ED ambulatory visits ($342; 11 percent). 

Indirect Costs
Although less apparent and often overlooked, the 
indirect costs associated with asthma are significant 
and burdensome as well. These costs are realized in 
lost workdays and reduced productivity at work 
and at home. Asthma accounts for more than 10 
million missed school days and 3 million missed 
work days annually.11 Estimated costs resulting 
from lost work days due to asthma in adults are 
more than $800 million per year. An additional 
$900 million per year is lost because of work days 
missed by parents caring for children with asthma.11 
In the analysis by Cisternas et al, the per-person 
indirect costs associated with asthma accounted for 
35 percent of the total economic burden of the 
disease, at $1,732 annually.4 Within these per-
person indirect costs, total cessation of work 
accounted for $1,062 (61 percent) and the loss of 
entire work days among those remaining employed 
accounted for another $486 (28 percent).4 Typically, 
the more severe the asthma, the greater the indirect 
costs. Additionally, the indirect cost estimates are 
likely to be low, as it is difficult to measure decreased 
productivity when the activity-able asthmatic 
patient goes to work.

The reduced QOL associated with asthma is 
perhaps the most startling indirect cost. Patients 
with asthma are affected by their disease daily, 
which has a profoundly negative impact on their 
general level of health. In a cross-sectional study 
by Ford et al, participants with self-reported 
current asthma reported significantly more age-
adjusted physically unhealthy days (6.5 days versus 
2.9 days; P<0.001), mentally unhealthy days (5.2 
days versus 3.0 days; P<0.001), days with activity 
limitation (3.7 days versus 1.6 days; P<0.001), 
and unhealthy physical or mental days (10.0 days 
versus 5.4 days; P<0.001) in the past 30 days than 
participants who never had asthma.12 This 
translated to 147 million unhealthy functioning 
days per year among the study population with 
self-reported asthma. Among persons with asthma 
compared with those who never had asthma, the 
odds ratios (ORs) were 2.41 (95 percent confidence 
interval [CI], 2.21 to 2.63) for reporting poor or 
fair self-rated health, 2.26 (95 percent CI, 2.06 to 
2.49) for reporting ≥14 days of impaired physical 
health during the previous 30 days, 1.55 (95 
percent CI, 1.40 to 1.72) for reporting ≥14 days of 
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poor mental health during the previous 30 days, 
1.96 (95 percent CI, 1.73 to 2.21) for reporting 
≥14 activity limitation days, and 1.99 (95 percent 
CI, 1.84 to 2.15) for reporting ≥14 days of 
physically or mentally unhealthy days during the 
previous 30 days. Participants who previously 
had, but did not currently have, asthma reported 
having more unhealthy days with all four measures 
than those who never had asthma, but fewer than 
participants who currently had asthma.12

QOL measures are not only indicative of patients’ 
general well being, they also are significant drivers 
of indirect cost. In fact, available data demonstrate 
that asthma-specific, health-related quality of life 
(HRQOL) is associated with future asthma-related 
health utilization and cost. In a prospective cohort 
study, Eisner et al observed that better baseline 
asthma-specific HRQOL was associated with a 
decreased risk of asthma-related ED visits or 
hospitalization during longitudinal follow-up (OR 
per 10-point HRQOL score increment, 0.84; 95 
percent  CI, 0.74 to 0.95), controlling for 
demographic and clinical factors.13 Better baseline 
generic physical HRQOL was associated with a 
decreased risk of future all-cause hospitalization 
(OR, 0.68; 95 percent  CI, 0.60 to 0.77). More 
favorable asthma-specific HRQOL scores also were 
related to decreased asthma-related health care 
costs during the ensuing year (–0.086 log-dollars 
per 10-point score increment; 95 percent CI, –0.11 
to –0.06). Better generic physical HRQOL scores 
were associated with lower total costs (–0.24 log-
dollars; 95 percent CI, –0.32 to –0.17). Looking at 
health care expenditures in relation to HRQOL, 
Eisner et al reported a difference of more than $100 
in average cost per person per year between patients 
with an “excellent” HRQOL score and those with 
a “poor” HRQOL score ($208.06 versus $314.71, 
respectively).13

The Cost of Illness Versus the Cost of Wellness 
As is apparent from the available data, asthma, 
particularly difficult-to-treat asthma, remains a 
costly disease for the health care system. In addition 
to the direct costs associated with treatment, 
underlying costs contribute to the overall economic 
burden when treatment is inadequate and the disease 
remains uncontrolled. Despite this, however, a 
significant number of patients (≈40 percent) remain 
symptomatic, with suboptimally controlled asthma 
symptoms.14,15 In a study by Bateman et al, patients 
with moderate asthma achieved complete control 
only one third of the time when treated with the 
widely accepted therapy of inhaled corticosteroids 
plus a long-acting beta-agonist.7 In another study by 

Bateman et al of patients with uncontrolled asthma 
who received increasing doses of inhaled 
corticosteroids plus a long acting beta-agonist based 
on their symptoms, just 41 percent of the patients 
were able to achieve complete control of their 
disease.8 As patients remain symptomatic despite 
guideline-recommended therapy, health care costs 
rise as a result of hospitalizations, physician visits, 
and ED visits.

To lessen this burden and contain costs, asthma 
should be aggressively and effectively treated to 
establish and maintain control of the disease.4,16 In 
doing so, treatment failures, repeat hospital and 
physician visits, and absenteeism all can be 
significantly reduced, thereby reducing both the 
direct and indirect costs associated with asthma.16 
But treatment is a joint effort between the health 
care system and the patient. A variety of factors 
can lead to failure of therapy. Patients need 
adequate training, access to effective drugs, an 
understanding of and ability to utilize avoidance 
of triggers, and a high level of compliance to those 
drugs that control the primary and secondary 
processes leading to the symptoms of asthma. If 
any of these is absent, failure of control can manifest 
itself in higher ED visit rates or admissions to the 
hospital. Effective asthma management programs 
must address all of these issues. In other words, 
effective asthma care requires a system of care that 
is now termed disease management.

Aggressive asthma therapy involves additional 
expenditures, primarily on pharmacotherapeutic 
agents, and contributes to direct health care costs; 
however, both non-drug direct and indirect costs 
will be subsequently reduced if asthma control is 
established.16 Even a shift as small as 5 percent in the 
proportion of patients categorized as having severe 
to moderate asthma status is estimated to save $1.4 
billion annually.4 An analysis of the TENOR study 
data revealed that the mean cost for patients who 
remained controlled through the two-year study 
period was $6,452, compared with $14,212 for 
patients who remained uncontrolled.2 Attaining the 
goal of asthma control is imperative to ultimately 
addressing the overall economic and human burden 
of the disease, even if additional pharmacotherapy 
expenditures are required.3

Drug Acquisition Costs  
Versus Total Disease Costs
For a disease state as costly as asthma, pharmaco-
economic analyses can be beneficial for evaluating 
the cost-effectiveness of potential drug therapies. 
In performing these analyses, it is imperative to 
consider both drug acquisition costs and total 
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health care costs to allow for a comprehensive and 
accurate assessment of a drug’s potential economic 
impact. A newer agent may carry a high acquisi-
tion cost, but this cost may be at least partially 
offset because its improved efficacy over existing 
therapies may result in lower health care expendi-
tures in other areas. 

When evaluating the cost-effectiveness of 
pharmacotherapeutic options for the treatment of 
asthma, two preventable and costly components 
are hospitalizations and ED visits.17 These 
components are markers for asthma exacerbations. 
Because these two components make up 37 percent 
of health care expenditures for asthma, reducing 
their frequency through improved asthma control 
would significantly lessen the economic burden of 
the disease.17,18 Agents such as omalizumab, that 
carry a higher acquisition cost but reduce 
hospitalizations and ED visits, present an attractive 
option in decreasing the economic burden of 
asthma despite their apparent costliness, especially 
when other less costly alternative have failed to 
effect disease control. 

Omalizumab, an injectable antibody targeting 
IgE, has significantly lowered rates of asthma-related 
hospitalizations compared with placebo19 and has 
demonstrated efficacy in reducing exacerbations at a 
rate of approximately 17 additional patients for every 
100 treated.20 Holgate et al reported that 50 percent 
of exacerbations were prevented with omalizumab 
treatment, and that 5.7 patients needed to be treated 
with omalizumab to maintain one patient as 
exacerbation-free.20

As discussed, an unusually high proportion of 
asthma-related health care expenditures are 
accounted for by patients with poorly controlled 
or difficult-to-treat asthma.18 In treating this cost-
inflating demographic, highly effective and more 
costly agents, such as omalizumab, may be of 
further value.21,22  Difficult-to-treat asthmatic 
patients account for an even greater proportion of 
costly hospitalizations and ED visits, and a 
reduction in the incidence of these events would 
represent a cost saving that could partially offset 
the higher acquisition cost of newer agents such as 
omalizumab.

The cost to society needs to be considered in the 
cost equation as well. As cited previously, loss of 
work time and days is noteworthy for patients with 
mild, moderate, and severe asthma and may occur in 
the absence of hospitalizations or ED visits. Therapies 
that decrease absenteeism and improve productivity 
must include these benefits in their cost-effectiveness 
evaluation. To evaluate cost-effectiveness on the 
basis of direct costs only will result in ignoring 

improvement in QOL and savings in absenteeism 
and presenteeism costs. 
 
Disease Management
Disease Management was introduced more than a 
decade ago as a viable strategy for the comprehensive 
treatment of chronic diseases such as asthma. This 
system of coordinated health care interventions and 
communications for populations with conditions in 
which patient self-care efforts are significant23:
• Supports the physician or practitioner/patient 
relationship and plan of care,
• Emphasizes prevention of exacerbations and 
complications utilizing evidence-based practice 
guidelines and patient-empowerment strategies, and
• Evaluates clinical, humanistic, and economic 
outcomes on an ongoing basis with the goal of 
improving overall health.

The components of DM include:
• Population identification processes,
• Evidence-based practice guidelines,
• Collaborative practice models to include physician 
and support-service providers,
• Patient self-management education,
• Process and outcomes measurement, evaluation, 
and management, and
• A routine reporting/feedback loop.

The DM perspective allows health plans to look at 
asthma therapy from a quality-of-care standpoint, 
evaluating patient outcomes as well as cost measures. 
In this manner, the value of seemingly excessively 
costly therapies, such as the recently introduced 
biologics, is more aptly assessed. Although these 
therapies typically carry a higher drug acquisition 
cost, added value can be found in their improved 
efficacy in controlling symptoms and managing 
severe or difficult-to-treat asthma over standard 
therapies.20-2

A strong DM approach using nationally acceptable 
guidelines and specialty expert advice is likely to 
ensure that a stepped care approach is followed 
before more advanced and sometimes more expensive 
agents are utilized. Such an approach is advocated by 
the National Asthma Education and Prevention 
Program (NAEPP), established by the NHLBI, in 
the recently released Expert Panel Report 3: Guidelines 
for the Diagnosis and Management of Asthma, which 
can be found at www.nhlbi.nih.gov/guidelines/
asthma/asthgdln.htm. The primary function of a 
DM program is to ensure patients are adequately 
trained on their disease process, preventive measures, 
and control medications, and that the control 
medications are being used in the appropriate dose, 
frequency, and manner. DM organizations routinely 
measure adherence and compliance and persistency 
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(collectively referred to as compliance) via both 
direct inquiries to the patient as well as via pharmacy 
data analysis. They then actively intervene if less 
than adequate compliance is discovered. They also 
ensure proper technique for inhaled products, and 
they measure outcomes using tools such as the 
Asthma Control Test (ACT) to evaluate whether the 
prescribed therapy is having the desired effect. 
Another common function of an effective DM 
program is to measure and intervene if patients are 
not receiving high-quality advice and treatment 
from their provider, and to recommend specialty 
consultation where indicated. 

All of these activities are likely to reassure a health 
plan that all basic therapies are being adequately 
attempted. With a strong DM approach, virtually all 
failures of therapy should meet prior authorization 
criteria for the more expensive therapies, such as 
omalizumab. 

As mentioned previously, the prevention of 
exacerbations and complications via adherence to 
evidence-based practice guidelines is integral to the 
concept of DM in the treatment of asthma. The 
treatment guidelines of the NAEPP are generally 
the most widely accepted guidelines in the United 
States for the treatment of asthma.10 The NAEPP 
recommendations for the treatment of asthma were 
organized around four components of effective 
asthma management: the use of objective measures 
of lung function, oral corticosteroid use, medical 
care utilization, and symptoms to assess the severity 
of asthma and monitor the course of therapy; 
environmental control measures to avoid or eliminate 
factors that precipitate asthma symptoms or 
exacerbation; comprehensive short- and long-term 
pharmacotherapy to manage asthma exacerbations 
and reverse and prevent the characteristic airway 
inflammation; and patient education that fosters a 
partnership among the patient, the patient’s family, 
and the health care professional. 

The NAEPP goals of therapy for asthma control 
are to prevent chronic and troublesome symptoms, 
maintain (near) normal pulmonary function and 
normal activity levels (including exercise and other 
physical activity), prevent recurrent exacerbations of 
asthma, minimize the need for ED visits or 
hospitalizations, provide optimal pharmacotherapy 
with the least amount of adverse effects, and meet 
patient and family expectations for, and satisfaction 
with, asthma care. To determine whether the goals 
of therapy are being met, the following parameters 
should be assessed10: 

1. Asthma signs and symptoms—at each health 
care visit, thorough physical examination and 
appropriate questions.

2. Pulmonary function—through spirometry and 
self-monitoring of peak expiratory flow (PEF). 
Spirometry is recommended at the time of the initial 
assessment, after treatment is initiated and symptoms 
and PEF have stabilized, and at least every one to 
two years.

3. QOL/functional status—has asthma caused 
missed work days or school days, a reduction in usual 
activities, or disturbances in sleep? 

4. History of asthma exacerbations—during 
periodic assessments, physicians should question 
patients and evaluate any records of self-monitoring 
to detect exacerbations, both self-treated and treated 
by other healthcare providers.

5. Pharmacotherapy—monitor patient adherence 
to the regimen, inhaler technique, level drug usage, 
and adverse effects of medications, as well as the use 
of rescue medication. 

6. Patient-provider communication—assess routinely. 
7. Patient satisfaction—specifically, monitor 

asthma control and quality of care. Physicians and 
patients should perform an asthma assessment. 
Patients with mild intermittent or mild persistent 
asthma that has been under control for at least three 
months should be seen by a physician approximately 
every 6 months, whereas those with uncontrolled 
and/or severe persistent asthma should be seen more 
often. Patients should perform self-assessments by 
keeping a daily diary and/or completing a self-
assessment form at office visits.

A program employing a DM intervention based 
on the 1997 NAEPP guidelines (EPR-2) was 
evaluated in a study by Buchner et al.24 In the 
program’s second year, asthmatic plan members 
received fewer inpatient services and the proportion 
of asthmatic plan members prescribed oral inhaled 
corticosteroids increased 30 percent. Likewise, 
HRQOL, satisfaction with quality of care, exposure 
to patient education, knowledge of the disease, and 
members’ confidence in their ability to manage their 
disease demonstrated statistically significant 
improvements during the follow-up year (i.e., the 
second year) of the program for both adult and child 
asthmatic members. In a similar study, Patel et al 
evaluated the impact of a multidisciplinary asthma 
management program on processes of care and 
health care utilization for adults and children with 
asthma in a large urban medical group practice.25 
Chart review and administrative claims analyses 
showed that the program had beneficial results in 
several areas from baseline. Primarily, medical 
record documentation improved for asthma diagnosis 
(83.3 percent vs. 98.6 percent, P<0.001) and patient 
education (15.7 percent vs. 26.1 percent, P<0.001). 
Asthma-related ED visits decreased from 148 per 
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1000 to 88 per 1000 (P<0.001) and asthma-related 
hospitalizations decreased from 81 per 1000 to 37 
per 1000 (P<0.001).25 But, it is important to note 
that even with a well developed and implemented 
DM program, inadequate control of asthma as 
measured by admissions and ED visits occurs. This 
points to the need for the acceptance of more 
advanced therapies.

A Specialist’s Perspective
Although patients with uncontrolled or difficult-to-
treat asthma appear to be the most likely candidates 
for newer therapies, from a cost-saving perspective, 
pulmonary specialists and allergists are best equipped 
to make the decision as to which patients would be 
best suited for such therapies. In making this 
determination, clinicians need to consider a variety 
of factors, including disease severity disease symptom 
control, including patient QOL, and risk for future 
exacerbations. Current data imply that newer 
therapies can be of particular utility in patients with 
moderate-severe asthma and that patient QOL is 
significantly improved.21,22 One such study, by 
Luskin et al, analyzed pooled data from two 
randomized, double-blind, placebo-controlled trials 
studying the efficacy and safety of omalizumab to 
evaluate the variability in asthma-related quality-of-
life (ARQL), determined by categorizing the 
Asthma Quality of Life Questionnaire (AQLQ) of 
each of the study arms.26 The findings showed that a 
greater proportion of the patients receiving 
omalizumab demonstrated improvement in ARQL, 
especially symptom control and daily functioning, 
than those receiving placebo. 

Specialists should personally question patients 
regarding their asthma control. Specific areas that 
should be addressed during such discussions include 
days missed from work/school, symptoms (shortness 
of breath, nighttime wakefulness), rescue inhaler 
use, limitations in activity, and the patient’s self-
rating of asthma control.

Certain patients at high risk for difficult-to-treat 
or severe asthma, and thereby at high risk for frequent 
health care resource utilization, should be considered 
for aggressive treatment with newer pharmacologic 
agents, including omalizumab, specialty care, and 
disease management. Factors to consider when 
determining risk for severe asthma include obesity, 
prior health care resource utilization, depression, 
non-adherence to previous therapies, and suboptimal 
control of asthma symptoms.

When evaluating the effectiveness of a chosen 
therapy, the use of self-administered tests, such as 
ACT, should be routinely conducted. Outcome 
measures such as absenteeism from work and 

productivity at work and home should be included, 
as these markers identify when patients’ daily living 
is altered by their disease. 

Conclusions
Asthma is a serious health care concern that carries 
with it a significant financial burden for the U.S. 
health care system. The costs associated with asthma 
and its treatment can be categorized as either direct 
or indirect; both of these types of costs are significant 
in considering the economic implications of asthma, 
and the two categories are closely related in the way 
in which they affect both the patient and the health 
care system.

Patients with difficult-to-treat or severe asthma 
account for a large proportion of expenditures (≈80 
percent) for this disease state.18 Asthma in such 
patients is often inadequately controlled, and costly 
hospitalizations and ED visits are frequent. In this 
cost-inflating demographic, effective therapy is 
particularly important, not only to control costs but 
also to improve patients’ QOL as they deal with this 
burdensome disease.

When considering potential therapies for the 
treatment of asthma, it is imperative that drug-
acquisition costs, total health care costs, and indirect 
costs are considered, to allow for a comprehensive 
and accurate assessment of a drug’s potential 
economic impact. Newer drugs with potentially 
improved efficacy over existing therapies may result 
in lower health care and disease expenditures in 
other areas. Total disease costs must not be 
overlooked, since doing so would exclude the costs 
associated with key factors such as physician and ED 
visits as well as indirect costs, thereby making 
cheaper but less effective therapies seem more cost-
effective and attractive. Agents that carry a higher 
acquisition cost (e.g., omalizumab) may be more 
cost-effective than they initially appear because of 
their efficacy in reducing exacerbations and the 
incidence of ED visits and hospitalizations, as well as 
improving absenteeism and productivity and daily 
functioning, particularly in the costly and difficult-
to-treat uncontrolled asthma patient population. 

Although patients with uncontrolled or difficult-
to-treat asthma appear to be the most likely 
candidates for newer therapies from a cost-saving 
perspective, pulmonary specialists and allergists 
are best equipped to make the decision as to which 
patients would be best suited for therapies such as 
omalizumab. In doing so, clinicians need to 
consider a variety of factors such as indirect patient 
and system costs, including the often-overlooked 
area of patient QOL, which suffers significantly 
when asthma is left uncontrolled.
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DM programs employing guidelines, such as 
those set forth by the NAEPP, have been shown 
to lead to improved patient outcomes in asthma. 
This comprehensive treatment approach, coupled 
with novel biologic therapies demonstrating 
improved efficacy in treating patients with severe 
disease, may serve to improve patient QOL and 
outcomes, and benefit both the health plan and 
plan member. JMCM
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