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The Financial Implications of New Episodes 
of MDD for Treatment Resistant Versus 

Stable Depressed Individuals
C. Daniel Mullins, PhD, Brian Seal, PhD and Lisa Blatt, MA

Summary
Objective: The primary aim of this study was to document the economic impact 
of increased direct medical costs associated with new treatment episodes of major 
depressive disorder (MDD). A second aim was to compare and contrast the mag-
nitude of the cost drivers among MDD patients categorized as stable versus treat-
ment resistant.

Method: Administrative claims data from the PHARMetrics database on adults 
with new MDD treatment episodes were stratifi ed based upon anti-depressant use 
algorithms for defi ning treatment resistant and stable cohorts. A pre-post compari-
son of medical costs was completed for stable versus treatment resistant depres-
sion therapy to determine the aggregate and incremental costs, and the likelihood 
of cost increases following a new treatment episode.

Results: The mean increase in total direct medical costs using the less restrictive 
(more restrictive) algorithm was $4,801 ($8,047) for the treatment resistant cohort 
versus $1,722 ($2,249) for the stable cohort. From baseline, these increases were 
104 percent (181 percent) for treatment resistant individuals and 44 percent (55 per-
cent) for stable individuals. A post hoc analysis documented that non-depression 
related costs were signifi cantly more likely to increase (p < 0.001) in the treatment 
resistant cohort (67 percent to 73 percent) versus the stable cohort (59 percent to 
61 percent). The results were not sensitive to inclusion/exclusion of outlier values.

Conclusion: Increased direct medical costs of MDD are substantial following the 
onset of a new treatment and signifi cantly higher among treatment resistant than 
among stable depressed patients. Direct medical cost for treatment resistance pa-
tients during new episodes of treatment are more than double their baseline cost. 

Key Points
 
• Major Depressive Disorders are costly to manage and the magnitude of direct 
medical costs doubles among patients who are treatment resistant.
• Our estimates of the increases in direct medical costs associated with new treat-
ment episodes are between $4,801 and $8,047 for treatment resistant patients and 
$1,722 to $2,249 for stable patients.
• Estimates of the prevalence and economic impact of treatment resistant depres-
sion are sensitive to the defi nition of treatment resistance.

Introduction
Depressive disorders are one of the most frequent 
reasons for primary care physician offi ce visits, yet 
appropriate medication management of individuals 
with depression remains challenging despite sig-
nifi cant breakthroughs in pharmacotherapy. Poor 
health outcomes are more likely for patients who 
have serious long-term illness and a diagnosis of de-
pression.1, 2  Therefore, appropriate management for 

individuals with major depression is critical because 
depression often is episodic and recurrent, and may 
lead to a major depressive disorder (MDD) if not ap-
propriately managed.3

Based on their antidepressant and other medi-
cal resource use, MDD patients can be defi ned as 
having a stable response to treatment or can be de-
fi ned as treatment resistant. Patients are considered 
treatment resistant if they require modifi cations to 



their drug therapies (e.g. switch, augmentation or 
dose adjustment), electroconvulsive therapy (ECT) 
or emergency treatment or inpatient hospitalization 
for a depression-related episode within one-year of 
treatment initiation.4, 5   Treatment resistance depres-
sion (TRD), while not easily defined, is clinically 
characterized by misdiagnosis, poor patient compli-
ance and inadequate therapy.6

Two notable clinical trials provide further evi-
dence of the risk of treatment resistance. Corey-
Lisle et al performed a secondary analysis based upon 
the ARTIST trial that compared three therapeutic 
treatments for symptoms of depression.7  Their fol-
low-up study documented that 46 percent of pa-
tients who completed a 6-month follow-up were 
“nonresponders” despite the fact that many of these 
individuals were classified as adequately treated with 
an adequate dose of medication for an adequate du-
ration.8  Rush et al. compared acute and long-term 
treatment outcomes for MDD based upon the Na-
tional Institute of Mental Health study for treatment 

resistant depression STAR*D trial.9  For the follow-
up study, only 67 percent of MDD patients achieved 
remission after four treatment steps.10  The small 
proportion of patients who achieve complete remis-
sion underscores the need to further examine MDD 
treatment, outcomes, and costs, with particular at-
tention to whether patient therapy reflects that the 
patient was stable or treatment resistant.

Studies document that depression alone imposes 
tremendous economic burdens on employers and 
insurers.11  One can expect even greater health care 
expenditures as a result of TRD.  Crown et al. ex-
amined clinical characteristics, health care utiliza-
tion, and direct medical cost of TRD patients us-
ing the MEDSTAT medical claims database.12 Their 
analysis yielded higher depression-related outpatient 
costs among both patients who were hospitalized for 
TRD as well as those who were treated purely in 
an outpatient setting.12  They also found that gen-
eral medical costs and pharmaceutical costs were 
higher in the treatment-resistance group.12  TRD 

6       Journal of Managed Care Medicine    |    Vol. 12, No. 4    |    www.namcp.org

Exhibit 1. Demographics Data on Sample of Stable and Treatment Resistant
Depressive Patients 4,5

Stable Treatment Resistant

Method 1 Method 2Method 1 Method 2

Age

Gender

Insurance

Region

Mean (STD) 41 (12) 41 (12) 41 (12) 42 (12)

Female N (%)

Male N (%)

Commercial N (%)

Medicaid N (%)

Medicare N (%)

Self-Insured N (%)

Missing/Unknown N (%)

East N (%)

Midwest N (%)

South N (%)

West N (%)

4,945 
(65.04%)

2,658 
(34.96%)

6,802 
(89.46%)

429 
(5.64%)

68 
(0.89%)

270 
(3.55%)

34 
(0.45%)

1,523 
(20.03%)

3,903 
(51.33%)

1,535 
(20.19%)

642
(8.44%)

6,755 
(65.64%)

3,536 
(34.36%)

9,196 
(89.36%)

587 
(5.70%)

94 
(0.91%)

372 
(3.61%)

42 
(0.41%)

2,161 
(21.00%)

5,197 
(50.50%)

2,056 
(19.98%)

877 
(8.52%)

2,420 
(67.86%)

1,146 
(32.14%)

3,171 
(88.92%)

229 
(6.42%)

30 
(0.84%)

122 
(3.42%)

14 
(0.39%)        

863 
(24.20%)

1,717 
(48.15%)

661 
(18.54%)

325 
(9.11%)

610 
(69.48%)

268 
(30.52%)

777 
(88.50%)

71 
(8.09%)

4 
(0.46%)

20 
(2.28%)

6 
(0.68%)

225 
(25.63%)

423 
(48.18%)

140 
(15.95%)

90 
(10.25%)
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patients were twice as likely to be hospitalized and 
incurred greater depression related cost.12  The mean 
total medical costs among TRD compared to non-
treatment resistant depressed patients were six times 
as great ($42,344 vs. $6,512) (p< .001), while total 
depression-related costs were 19 times great among 
TRD versus those in the comparison group ($28,001 
vs. $1,455) (p<.001).12 

The objective of this current retrospective study 
is to perform an analysis of a claims database to ex-
plore the variation in direct medical costs following 
a new treatment episode for stable versus treatment 
resistant MDD patients. Our analysis provides more 
recent estimates of cost of TRD than previously re-
ported results. 

Methods
We identified 22,338 patients from PHARMetrics, a 
nationally representative, patient-centric, longitudi-
nal database of nearly 50 million patients from more 
than 85 health plans. The study period was January 

01, 2003 through June 30, 2005. Age and gender 
variables were provided; however, information on 
patient race was not available. All identified patients 
were quality controlled and HIPAA compliant. All 
research was performed following HIPPA policy 
and used only de-identified data with no personal 
health information (PHI). This research was exempt 
from review by the University’s Institutional Re-
view Board.

A pre-post comparison of medical costs for sta-
ble versus treatment resistant patients to determine 
the magnitude and likelihood of cost increases fol-
lowing a new treatment episode. The index date of 
the study was the date of diagnosis of new episode 
of MDD. To qualify as a new episode, the patient 
could not have any depression-related diagnosis or 
pharmacotherapy during the prior 365 days. In cases 
where the fill date for an antidepressant occurred 
within 30 days prior to the date of diagnosis, the 
index date was reassigned to the antidepressant fill 
date. This analytical approach compared individual 

Exhibit 2. Costs for Stable and Treatment Resistant Depression Surrounding New Treatment Episodes4,5

Inpatient

Stable Treatment Resistant

Method 1 Method 2Method 1 Method 2

Pre Period Costs Post Period Costs

Stable Treatment Resistant

Method 1 Method 2Method 1 Method 2

* Indicates values between Stable and Treatment Resistant are significant at p < 0.05

$1,491 $1,582 $1,779 $1,596 $1,688* $2,004* $3,096* $3,701*

Outpatient Medical

Anti-depressant Drugs

Other Drugs

Total Costs

$1,952*

$0

$457*

$3,900*

$2,029

$0

$485

$4,096

$2,276*

$0

$541*

$4,596*

$2,361

$0

$477

$4,434

$2,886*

$315*

$732*

$5,621*

$3,144*

$376*

$820*

$6,344*

$4,475*

$657*

$1,168*

$9,396*

$6,314*

$992*

$1,474*

$12,481*

Exhibit 3. Likelihood of Increases in Total (Depression and Non-Depression Related) Direct Medical 
Costs for Stable and Treatment Resistant Depression Surrounding New Treatment Episodes4,5

Increase

No change or decrease

Method 1 Method 2

Change in Cost
(post vs. pre)

Stable
N (%)

Treatment
Resistant
N (%)

P value
(test of 
proportion)

Stable
N (%)

Treatment
Resistant
N (%)

P value
(test of 
proportion)

5,436
(71.50%)

2,819
(71.50%)

7,530
(73.04%)

742
(84.13%)

2,167
(28.50%)

747
(20.95%)

2,780
(26.96%)

140
(15.87%)

<0.001 <0.001
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health care expenditures following the initiation of a 
new treatment with that same individual’s expendi-
tures in the year prior. Each patient served as his/her 
own control avoiding problems with a comparison 
of mean values.

Patients were included if they were aged 18 or older 
with ICD-9 codes of 2962x, 2963x, 2980x, 3004x, 
3091x, 311xx , based on HEDIS 2005, as reported 
by AHRQ;13 met the diagnosis criteria for a new 
episode, and were continuously enrolled from base-
line through the one year follow-up period. Patients 
were excluded if they had ICD-9 codes of dementia 
(290xx to 295xx), paranoid (297xx), other psycho-
ses (298xx to 299xx), Alzheimer’s disease (331.0), 
Parkinson’s disease (332.x), retardation (317xx to 
319xx), senility w/o psychosis (797xx) at baseline or 
during the follow-up period.4  Patients also were ex-
cluded if there was a gap between the index date and 
first anti-depressant fill date greater than or equal to 
30 days; if they were without at least four weeks of 
anti-depressants at appropriate doses, or if they had 
outlier cost values (0.1 percent at either end).

The cost components of interest were those as-
sociated with depression-related treatment, such as 
anti-depressant and other drug costs, as well as other 
medical costs associated with inpatient care. The cost 
algorithms were designed to compare the magnitude 
of cost increases among those categorized as stable 
versus treatment resistant based upon two published 
anti-depressant use algorithms (see Exhibit 5). The 
first algorithm is based upon the work of Russell.4  
An alternative algorithm  follows the work of Co-
rey-Lisle 5 and the design of a TRD scale. The TRD 
scale has a range of values from zero to eight and is 
based on a matrix of therapy augmentations, switches 
and titrations. While ECT and MAOIs alone identi-
fy a patient as TRD-likely, the matrix of items in the 
TRD scale, in combination with multiple switches 
or in combination with upward titration, solidifies 
the current definition of TRD.

Results
The economic impact of new MDD treatment and 
the major cost drivers of direct medical expenditures 

Exhibit 4. Likelihood of Increases in Non–Depression Related Direct Medical Costs
for Stable and Treatment Resistant Depression Surrounding New Treatment Episodes4,5

Increase

No change or decrease

Method 1 Method 2

Change in Cost
(post vs. pre)

Stable
N (%)

Treatment
Resistant
N (%)

P value
(test of 
proportion)

Stable
N (%)

Treatment
Resistant
N (%)

P value
(test of 
proportion)

4,523
(59.49%)

2,386
(66.91%)

6,281
(60.92%)

640
(72.56%)

3,080
(40.51%)

1,180
(33.09%)

4,029
(39.08%)

242
(27.44%)

<0.001 <0.001

Exhibit 5. Definition of Non-Stable Depression Using Two Methods4,5

Algorithm One (Russell 2004) Algorithm Two (Corey-Lisle 2002)

At least two changes (switching/augmentation*)   or

One change + depression-related hospitalization

                           (Primary or secondary diagnosis)   or

One change + ECT (CPT code 90870, 90871)        or

One change + suicide attempt (ICD 30090, E950x, 
E959x)

*Augmentation = the addition of a second agent to an existing 
antidepressant

ECT = Electroconvulsive Therapy

CPT = Current Procedural Terminology

MAOIs = Monoamine Oxidase Inhibitors 

ECT or MAOIs or

Three switches + 5 points on the TRD Scale or

Two switches + 2 upward titrations + 5 points on 
the TRD Scale

1 point for one augmentation (2 maximum allowed)

0-3 points depending on the quatile of switches

(3 being on the highest quartile)

0-3 points depending on the quartile of upward titration

(3 being on the highest quartile)

Treatment –Resistant Depression Scale (TRD)

Definitions
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were compared based upon two published anti-de-
pressant use algorithms of Russell and Corey-Lisle.4, 

5  Exhibit 1 presents the demographic information 
for the 11,169 MDD individuals who met the in-
clusion and exclusion criteria and were categorized 
as being stable or treatment resistant according to 
the two algorithms. The percentage of patients cat-
egorized as treatment resistant was 32 percent us-
ing Method 1 (less restrictive) and 8 percent using 
Method 2 (more restrictive).

Exhibit 2 reflects the differences in costs for MDD 
patients. Total medical costs following a new onset 
of anti-depressant treatment for treatment resistant 
individuals were $9,396 using Method 1 ($12,481 
for Method 2), while similar costs for stable individ-
uals are $5,622 using Method 1 ($6,344 for Method 
2). The mean increase in total direct medical costs 
was $4,801 using Method 1 ($8,047 for Method 2) 
for the treatment resistant cohort versus $1,722 us-
ing Method 1 ($2,249 for Method 2) for the stable 
cohort, which represents increases from baseline of 
104 percent using Method 1 (181 percent for Method 
2) for treatment resistant individuals and 44 percent 
using Method 1 (55 percent for Method 2) for stable 
individuals. The major components of these cost in-
creases using the two algorithms were as follows: 
outpatient care $2,199 ($3,952) vs. $934 ($1,115); 
inpatient care $1,317 ($2,106) vs. $197 ($423); and 
anti-depressant medications of $657 ($992) vs. $315 
($376) for treatment resistant and stable cohorts, re-
spectively (p < 0.001). Exhibit 6 presents the differ-
ences in the post-period costs to the pre-period costs 
for both cohorts.

As shown in Exhibit 3, the likelihood of increases 

in total medical costs was statistically greater (p < 
0.001) for treatment resistant patients (79 percent 
for Method 1; 84 percent for Method 2) than for 
stable patients (72 percent for Method 1; 73 per-
cent for Method 2). A post hoc analysis, shown in 
Exhibit 4, highlights the fact that among the treat-
ment resistant patients, there were a greater pro-
portion of patients who experienced an increase in 
direct medical costs that were not directly related 
to depression.  In addition, Non-depression relat-
ed costs were significantly more likely to increase 
(p < 0.001) in the treatment resistant cohort (67 
percent for Method 1; 73 percent for Method 2) 
in the stable cohort (59 percent for Method 1; 61 
percent for Method 2). These results were insensi-
tive to the inclusion or exclusion of outlier values. 

Discussion
Major depressive disorder (MDD) is the leading 
cause of disability in the U.S.14 Nationally repre-
sentative data indicate that the prevalence of clini-
cally significant lifetime MDD affects 16.2 percent 
of adults in the U.S., or between 32.6 to 35.1 mil-
lion people, and the mean duration of an impair-
ment lasts approximately 16 weeks.15  In compari-
son, heart disease affects approximately 1 in 3 adults 
in the U.S.16 and is responsible for about 29 percent 
or almost 700,000 deaths each year.17  In terms of the 
economic burden of disease for U.S. employers, the 
annual cost of illness per employee ranks heart relat-
ed condition, such as hypertension ($392) and heart 
disease ($368) as the top two illnesses, followed by 
mental illness ($348) and arthritis ($327).18  These 
findings correlate to the World Health Organiza-

Exhibit 6. Increases in costs following new treatment initiation

C
o

st
 I

n
cr

e
as

e 
(P

o
st

 -
 p

re
 p

e
ri

o
d

)

TRD
(Method 1)

Stable
(Method 1)

TRD
(Method 2)

Stable
(Method 2)

$9,000
$8,000
$7,000
$6,000
$5,000
$4,000
$3,000
$2,000
$1,000

$0

Inpatient

Antidepressant Drugs

Outpatient Medical

Other Drugs
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tion’s assessment that MDD is expected to rank sec-
ond worldwide by the year 2020, after heart disease, 
as a leading cause of disability.14

This study examined the direct medical costs of 
new treatment for patients with major depressive 
disorder (MDD) who undergo multiple changes in 
antidepressant treatment within one year of treat-
ment initiation. Both treatment resistant and stable 
patients were included in the study. The total direct 
medical costs were two to four times higher among 
the TRD versus the non-TRD individuals. These 
treatment resistant patients used more inpatient care 
services as well as more outpatient medical resources 
than the stable patients. Our findings are similar to 
the work of Crown et al in his study of hospitalized 
patients identified with TRD. Increased resource 
utilization for both hospitalizations and outpatient 
visits were identified for the treatment resistant pa-
tients. Crown found that TRD hospitalized patients 
incur a six-fold higher cost difference in their to-
tal mean medical costs than the non-TRD patients 
($42,344 vs. $6,512) (p <.001). TRD patients have 
approximately 12 percent more outpatient visits 
(p<.02) and receive a mean of 2.2 prescriptions ver-
sus a mean of 1.4 prescriptions in the cohort of rela-
tively Stable patients.12 

Russell et al found similar findings with his anal-
ysis of 7,737 patients from the MarketScan fee for 
service (FFS) database. The study patients were 
identified with TRD, i.e., those who received be-
tween two to eight medications changes or had a 
depression-related hospitalization during the study 
period. Russell found that both inpatient and out-
patient health care expenditures are greater among 
individuals who are not stabilized on therapy.4  In 
addition, Russell noted that physical illness and 
mental depression appear to by synergistic in nature 
and thus, as MDD increases, costs for both general 
medical care (66 percent to 76 percent) and depres-
sion-related illness (24 percent to 33 percent) show 
an increasing trend that impacts patients who were 
either non-responsive to therapy or in periods of 
treatment resistance.4

Croghan et al.,19 in their study of medical and phar-
maceutical claims, found that depression-related costs 
make up only 28 percent of the total medical expen-
ditures for patients who exhibit comorbid chronic 
disease, such as those associated with musculoskeletal 
pain, rheumatoid disorders and cutaneous disorders. 
It is significant that the non-depression-related cost 
increases were more common among treatment resis-
tant patients, since non-depressive illnesses account for 
more than 70 percent of the total charges for individu-
als treated for depression in primary care and that the 
these physical illnesses are influenced by depression.19

The results of our current database study of medi-
cal claims can be compared to a study published by 
Corey-Lisle and colleagues, who focused on TRD 
among MDD patients. Their results report that 12 
percent of MDD patients are TRD-likely and that 
annual total medical are $5,025 for TRD-unlikely; 
$10,954 for TRD-likely; and $3,006 for a matched 
cohort of individual without depressive disorders.5  
These results also are consistent with the STAR*D 
trial, which concluded that a greater burden of illness 
is characteristic of those who require more treatment 
steps (i.e. those who took longer to achieve remis-
sion or never received remission).10  Our current re-
search also concurs with earlier studies that examine 
non-depression costs among patients with depression.  
When patients are treatment resistant and require 
multiple changes to their therapies, they risk further 
deterioration in their physical health, which could 
lead to increased non-depression health care costs.

While not the focus of this current study, there is 
evidence that MDD is associated with high indirect 
costs, too. Research by Greenberg et al suggests that 
the economic implications of TRD among employ-
ees at a Fortune 100 company was not only associ-
ated with higher direct medical costs for inpatient 
and outpatient care, but also was associated with 
statistically significantly greater indirect costs, such 
as disability and absenteeism.20  These findings im-
ply that increases in the total cost (direct + indirect 
costs) between treatment resistant and stable depres-
sion patients may be even greater than reported esti-
mates based solely upon direct costs.

Evidence from our multivariate regression analy-
sis suggests that there are certain characteristics of 
MDD patients that can lead to a greater likelihood of 
increased health care expenditures following a new 
MDD treatment.  These include treatment resistant 
vs. stable (Adjusted OR 1.51 (CI = 1.38, 1.67), p < 
0.0001); males vs.  female, (Adjusted OR 1.20 (CI 
= 1.09, 1.31), p < 0.0001); and those patients who 
have a commercial insurance plan vs. other coverage 
(Adjusted OR 1.19 (CI = 1.04, 1.36), p = 0.0098). 
Age, however, was not a significant predictor of a 
greater likelihood of cost increases following a new 
MDD treatment.

It is well understood that as physical health dete-
riorates, patients require additional health resourc-
es. For patients with chronic medical conditions, 
co-morbid depression tends to magnify physical 
illness symptoms.21, 22, 11 In addition, the addition 
of DSM-IV Major Depressive Disorder (MDD) on 
top of other chronic medical conditions can sig-
nificantly increase health care utilization and costs. 
For example, Katon and colleagues report high-
er costs among elderly patients with depression. 



www.namcp.org    |    Vol. 12, No. 4    |    Journal of Managed Care Medicine       11

Adults aged 60 and older under the care of a Seattle 
Washington staff-model health maintenance orga-
nization were mailed the PRIME-MD 2-item de-
pression screen.23 After controlling for chronic ill-
ness severity, health care resources and costs were 
higher among patients with co-morbid depression 
compared to those patients with chronic medi-
cal conditions without depression. In this study, 
both the non-depressed and depressed individuals 
incurred inpatient and outpatient costs; however, 
the non-mental health costs for the co-morbid pa-
tients demonstrated an increasing trend in all out-
patient categories. When both depression-related 
and non-depression related total outpatients costs 
were observed, patients with co-morbid depression 
had, on average, costs that ranged from $1,045 to 
$1,700, i.e. 47 percent to 51 percent higher than 
those without depression. Other evidence comes 
from a cross sectional study of the general Cana-
dian population that compared chronically ill pa-
tients and the impact of MDD on functional dis-
ability.24  In this study, adjusted for socioeconomic 
characteristics and illnesses, patterns were noted 
across common illnesses, such as COPD, diabetes, 
and arthritis, which indicate that functional dis-
ability may be exacerbated by MDD.

There are certain limitations inherent within our 
study, due to the observational nature of the data. 
First, the categorization of stable versus treatment 
resistant was not validated by a clinician; however, 
the categorization schemes are based on two pub-
lished algorithms. Similarly, the diagnosis of MDD 
is based on diagnosis codes rather than a clinical as-
sessment. Another limitation is that medical history 
is not taken into account, such as comorbidities and 
responses to previous depression episode. There are 
heterogeneities in the pre period costs, which sug-
gest determinants other than those currently studied, 
may play a role. Our results suggest that treatment 
resistant patients represent somewhere between one 
in three and one in 10 individuals with depression, 
highlighting the sensitivity of prevalence to clinical 
definition. Finally, the costs reflect only those paid 
by the insurer and, therefore, ignore the direct and 
indirect costs to the patients.

Further research is needed to determine the mag-
nitude of the incremental costs associated with TRD 
and whether these additional costs can be reduced 
with enhanced clinical and pharmacologic manage-
ment of depression, and thus clarify the association 
between typical medication practices and economic 
outcomes. Nonetheless, the use of this nationally 
representative administrative claims dataset provides 
additional evidence on the burden of treatment re-
sistant versus stable depression.

Conclusions
The costs associated with new MDD are significant-
ly higher among individuals with treatment resis-
tant depression. Our results suggest that TRD adds 
between $3,079 and $5,799 in 2005 U.S. dollars to 
annual direct medical cost and treatment episodes. 
Costs rise to more than double the baseline health 
care cost of these patients. The magnitude of the 
incremental costs associated with TRD versus stable 
depression is sensitive to the definition of TRD; 
however, the costs are higher for treatment resistant 
patients than stable patients, regardless of the defini-
tion for stable versus TRD. There is a parallel great-
er likelihood of an increase in direct medical costs 
that are not directly related to depression among 
treatment resistant MDD patients. Finally, factors 
other than whether the patient is stabilized on anti-
depressant therapy contribute to the likelihood of 
increased costs following new treatment episodes; 
these include, but are not necessarily limited to gen-
der and the type of insurance coverage. JMCM
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ADVERSE REACTIONS 
Clinical Trials Experience. Because clinical trials are conducted under widely varying conditions, 
adverse reaction rates observed in the clinical trials of a drug cannot be directly compared to 
rates in the clinical trials of another drug and may not reflect the rates observed in practice.
Sitagliptin and Metformin Co-administration in Patients with Type 2 Diabetes Inadequately 
Controlled on Diet and Exercise. The most common (≥5% of patients) adverse reactions reported 
(regardless of investigator assessment of causality) in a 24-week placebo-controlled factorial study 
in which sitagliptin and metformin were co-administered to patients with type 2 diabetes inadequately 
controlled on diet and exercise were diarrhea (sitagliptin + metformin [N=372], 7.5%; placebo 
[N=176], 4.0%), upper respiratory tract infection (6.2%, 5.1%), and headache (5.9%, 2.8%).
Sitagliptin Add-on Therapy in Patients with Type 2 Diabetes Inadequately Controlled on Metformin 
Alone. In a 24-week placebo-controlled trial of sitagliptin 100 mg administered once daily added to 
a twice daily metformin regimen, there were no adverse reactions reported regardless of investigator 
assessment of causality in ≥5% of patients and more commonly than in patients given placebo. 
Discontinuation of therapy due to clinical adverse reactions was similar to the placebo 
treatment group (sitagliptin and metformin, 1.9%; placebo and metformin, 2.5%).
Hypoglycemia. Adverse reactions of hypoglycemia were based on all reports of hypoglycemia; a 
concurrent glucose measurement was not required. The overall incidence of pre-specified 
adverse reactions of hypoglycemia in patients with type 2 diabetes inadequately controlled on 
diet and exercise was 0.6% in patients given placebo, 0.6% in patients given sitagliptin alone, 
0.8% in patients given metformin alone, and 1.6% in patients given sitagliptin in combination 
with metformin. In patients with type 2 diabetes inadequately controlled on metformin alone, 
the overall incidence of adverse reactions of hypoglycemia was 1.3% in patients given add-on 
sitagliptin and 2.1% in patients given add-on placebo.
Gastrointestinal Adverse Reactions. In patients treated with sitagliptin and metformin vs patients 
treated with metformin alone, incidences of pre-selected gastrointestinal adverse reactions 
were diarrhea (sitagliptin + metformin [N=464], 2.4%; placebo + metformin [N=237], 2.5%), 
nausea (1.3%, 0.8%), vomiting (1.1%, 0.8%), and abdominal pain (2.2%, 3.8%).
Sitagliptin in Combination with Metformin and Glimepiride. In a 24-week placebo-controlled study 
of sitagliptin 100 mg as add-on therapy in patients with type 2 diabetes inadequately controlled 
on metformin and glimepiride (sitagliptin, N=116; placebo, N=113), the adverse reactions reported 
regardless of investigator assessment of causality in ≥5% of patients treated with sitagliptin and 
more commonly than in patients treated with placebo were: hypoglycemia (sitagliptin, 16.4%; 
placebo, 0.9%) and headache (6.9%, 2.7%).
No clinically meaningful changes in vital signs or in ECG (including in QTc interval) were 
observed with the combination of sitagliptin and metformin.
The most common adverse experience in sitagliptin monotherapy reported regardless of 
investigator assessment of causality in ≥5% of patients and more commonly than in patients 
given placebo was nasopharyngitis.
The most common (>5%) established adverse reactions due to initiation of metformin therapy are 
diarrhea, nausea/vomiting, flatulence, abdominal discomfort, indigestion, asthenia, and headache.
Laboratory Tests.
Sitagliptin. The incidence of laboratory adverse reactions was similar in patients treated with 
sitagliptin and metformin (7.6%) compared to patients treated with placebo and metformin 
(8.7%). In most but not all studies, a small increase in white blood cell count (approximately 
200 cells/microL difference in WBC vs placebo; mean baseline WBC approximately 6600 cells/ 
microL) was observed due to a small increase in neutrophils. This change in laboratory 
parameters is not considered to be clinically relevant.
Metformin hydrochloride. In controlled clinical trials of metformin of 29 weeks duration, a 
decrease to subnormal levels of previously normal serum Vitamin B12 levels, without clinical 
manifestations, was observed in approximately 7% of patients. Such decrease, possibly due to 
interference with B12 absorption from the B12-intrinsic factor complex, is, however, very rarely 
associated with anemia and appears to be rapidly reversible with discontinuation of metformin 
or Vitamin B12 supplementation [see Warnings and Precautions].
Postmarketing Experience. The following additional adverse reactions have been identified 
during postapproval use of JANUMET or sitagliptin, one of the components of JANUMET. Because 
these reactions are reported voluntarily from a population of uncertain size, it is generally not 
possible to reliably estimate their frequency or establish a causal relationship to drug exposure.
Hypersensitivity reactions include anaphylaxis, angioedema, rash, urticaria, cutaneous 
vasculitis, and exfoliative skin conditions including Stevens-Johnson syndrome [see Warnings 
and Precautions]; upper respiratory tract infection; hepatic enzyme elevations; pancreatitis.

DRUG INTERACTIONS
Cationic Drugs. Cationic drugs (e.g., amiloride, digoxin, morphine, procainamide, quinidine, quinine, 
ranitidine, triamterene, trimethoprim, or vancomycin) that are eliminated by renal tubular secretion 
theoretically have the potential for interaction with metformin by competing for common renal 
tubular transport systems. Such interaction between metformin and oral cimetidine has been observed 
in normal healthy volunteers in both single- and multiple-dose metformin-cimetidine drug interaction 
studies, with a 60% increase in peak metformin plasma and whole blood concentrations and a 40% 
increase in plasma and whole blood metformin AUC. There was no change in elimination half-life 
in the single-dose study. Metformin had no effect on cimetidine pharmacokinetics. Although such 
interactions remain theoretical (except for cimetidine), careful patient monitoring and dose 
adjustment of JANUMET and/or the interfering drug is recommended in patients who are taking 
cationic medications that are excreted via the proximal renal tubular secretory system.
Digoxin. There was a slight increase in the area under the curve (AUC, 11%) and mean peak drug 
concentration (Cmax, 18%) of digoxin with the co-administration of 100 mg sitagliptin for 10 days. 
These increases are not considered likely to be clinically meaningful. Digoxin, as a cationic drug, 
has the potential to compete with metformin for common renal tubular transport systems, thus 
affecting the serum concentrations of either digoxin, metformin or both. Patients receiving digoxin 
should be monitored appropriately. No dosage adjustment of digoxin or JANUMET is recommended.
Glyburide. In a single-dose interaction study in type 2 diabetes patients, co-administration of 
metformin and glyburide did not result in any changes in either metformin pharmacokinetics or 
pharmacodynamics. Decreases in glyburide AUC and Cmax were observed, but were highly variable. 
The single-dose nature of this study and the lack of correlation between glyburide blood levels 
and pharmacodynamic effects make the clinical significance of this interaction uncertain.

Furosemide. A single-dose, metformin-furosemide drug interaction study in healthy subjects  
demonstrated that pharmacokinetic parameters of both compounds were affected by 
co-administration. Furosemide increased the metformin plasma and blood Cmax by 22% and blood 
AUC by 15%, without any significant change in metformin renal clearance. When administered 
with metformin, the Cmax and AUC of furosemide were 31% and 12% smaller, respectively, than 
when administered alone, and the terminal half-life was decreased by 32%, without any significant 
change in furosemide renal clearance. No information is available about the interaction of metformin 
and furosemide when co-administered chronically.
Nifedipine. A single-dose, metformin-nifedipine drug interaction study in normal healthy 
volunteers demonstrated that co-administration of nifedipine increased plasma metformin 
Cmax and AUC by 20% and 9%, respectively, and increased the amount excreted in the urine. 
Tmax and half-life were unaffected. Nifedipine appears to enhance the absorption of metformin. 
Metformin had minimal effects on nifedipine.
The Use of Metformin with Other Drugs. Certain drugs tend to produce hyperglycemia and 
may lead to loss of glycemic control. These drugs include the thiazides and other diuretics, 
corticosteroids, phenothiazines, thyroid products, estrogens, oral contraceptives, phenytoin, 
nicotinic acid, sympathomimetics, calcium channel blocking drugs, and isoniazid. When such 
drugs are administered to a patient receiving JANUMET the patient should be closely observed 
to maintain adequate glycemic control.
In healthy volunteers, the pharmacokinetics of metformin and propranolol, and metformin and 
ibuprofen were not affected when co-administered in single-dose interaction studies. 
Metformin is negligibly bound to plasma proteins and is, therefore, less likely to interact with 
highly protein-bound drugs such as salicylates, sulfonamides, chloramphenicol, and probenecid, 
as compared to the sulfonylureas, which are extensively bound to serum proteins.

USE IN SPECIFIC POPULATIONS
Pregnancy
Pregnancy Category B.
JANUMET. There are no adequate and well-controlled studies in pregnant women with JANUMET 
or its individual components; therefore, the safety of JANUMET in pregnant women is not known. 
JANUMET should be used during pregnancy only if clearly needed.
Merck & Co., Inc., maintains a registry to monitor the pregnancy outcomes of women exposed to 
JANUMET while pregnant. Health care providers are encouraged to report any prenatal exposure 
to JANUMET by calling the Pregnancy Registry at (800) 986-8999.
No animal studies have been conducted with the combined products in JANUMET to evaluate 
effects on reproduction. The following data are based on findings in studies performed with 
sitagliptin or metformin individually.
Sitagliptin. Reproduction studies have been performed in rats and rabbits. Doses of sitagliptin 
up to 125 mg/kg (approximately 12 times the human exposure at the maximum recommended 
human dose) did not impair fertility or harm the fetus. There are, however, no adequate and 
well-controlled studies with sitagliptin in pregnant women.    
Sitagliptin administered to pregnant female rats and rabbits from gestation day 6 to 20 
(organogenesis) was not teratogenic at oral doses up to 250 mg/kg (rats) and 125 mg/kg (rabbits), 
or approximately 30 and 20 times human exposure at the maximum recommended human dose 
(MRHD) of 100 mg/day based on AUC comparisons. Higher doses increased the incidence of rib 
malformations in offspring at 1000 mg/kg, or approximately 100 times human exposure at the MRHD.
Sitagliptin administered to female rats from gestation day 6 to lactation day 21 decreased 
body weight in male and female offspring at 1000 mg/kg. No functional or behavioral toxicity 
was observed in offspring of rats.
Placental transfer of sitagliptin administered to pregnant rats was approximately 45% at 
2 hours and 80% at 24 hours postdose. Placental transfer of sitagliptin administered to 
pregnant rabbits was approximately 66% at 2 hours and 30% at 24 hours.
Metformin hydrochloride. Metformin was not teratogenic in rats and rabbits at doses up to 
600 mg/kg/day. This represents an exposure of about 2 and 6 times the maximum recommended 
human daily dose of 2000 mg based on body surface area comparisons for rats and rabbits, respectively. 
Determination of fetal concentrations demonstrated a partial placental barrier to metformin.
Nursing Mothers. No studies in lactating animals have been conducted with the combined 
components of JANUMET. In studies performed with the individual components, both sitagliptin 
and metformin are secreted in the milk of lactating rats. It is not known whether sitagliptin is 
excreted in human milk. Because many drugs are excreted in human milk, caution should be 
exercised when JANUMET is administered to a nursing woman.
Pediatric Use. Safety and effectiveness of JANUMET in pediatric patients under 18 years have 
not been established.
Geriatric Use. JANUMET. Because sitagliptin and metformin are substantially excreted by the 
kidney and because aging can be associated with reduced renal function, JANUMET should be 
used with caution as age increases. Care should be taken in dose selection and should be 
based on careful and regular monitoring of renal function [see Warnings and Precautions].
Sitagliptin. Of the total number of subjects (N=3884) in Phase II and III clinical studies of 
sitagliptin, 725 patients were 65 years and over, while 61 patients were 75 years and over. No 
overall differences in safety or effectiveness were observed between subjects 65 years and over 
and younger subjects. While this and other reported clinical experience have not identified 
differences in responses between the elderly and younger patients, greater sensitivity of some 
older individuals cannot be ruled out.
Metformin hydrochloride. Controlled clinical studies of metformin did not include sufficient 
numbers of elderly patients to determine whether they respond differently from younger 
patients, although other reported clinical experience has not identified differences in responses 
between the elderly and young patients. Metformin should only be used in patients with normal 
renal function. The initial and maintenance dosing of metformin should be conservative in
patients with advanced age, due to the potential for decreased renal function in this
population. Any dose adjustment should be based on a careful assessment of renal function 
[see Contraindications; Warnings and Precautions].

JANUMET is a registered trademark of Merck & Co., Inc. Copyright ©2009 Merck & Co., Inc.
Whitehouse Station, NJ 08889, USA    All rights reserved.    20951902(1)(108)-JMT
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WE ARE ALL FAMILIAR WITH 
the term stress, but what is stress 
really, and how does it affect 
us? These are important ques-
tions that researchers in many 
disciplines are working to an-
swer. Stress, in its most frequent 
interpretation, can be known as 
a physiologic reaction to condi-
tions, in response to interactions 
between people and their envi-
ronments, which exceed their 
adaptive capabilities. An essential 
understanding of stress is impor-
tant because of both its frequency 
of occurrence, and the strong im-
plication of causation in a variety 
of illnesses, including but not 
limited to cancer, cardiac disease, 
and a variety of autoimmune dis-
eases. According to a recent APA 
survey “54 percent of Americans 
say that they are concerned about 
the level of stress in their every-
day lives.” Other studies have 
concluded that “75 percent of all 
doctor visits are stress-related”, 
and the number of people who 
say that they experience pro-
longed or frequent stress is in the 
hundreds of millions. Stress is a 
serious health issue that impacts 
an enormous amount of people.

Stress can affect people on both 
a physical and a psychological 
level, but can vary widely in in-
dividuals based on gender, genet-
ics, and tolerance levels. Women 
are far more likely to suffer from 
the negative impacts of stress 
than men. People who suffer 
from stress can also become vic-
tims of the bad behavior often as-
sociated with stress. Those who 
suffer from stress are much more 
likely to smoke, make poor di-
etary choices, and get less than 

the optimal amount of sleep. All 
of these factors are contributors 
to an overall frequency and se-
verity of many types of illness. 

Stress responses sent to the 
brain can have a dramatic nega-
tive impact on immune cells. Ac-
cording to Dr. Esther Steinberg, 
a researcher for the National 
Institutes of Health, “If you’re 
chronically stressed, the part of 
the brain that controls the stress 
response is going to be constantly 
pumping out a lot of stress hor-
mones. The immune cells are be-
ing bathed in molecules which 
are essentially telling them to 
stop fighting.” It is precisely this 
response that leads to an increase 
in autoimmune disease among 
people with high stress levels. 
Stress has been proven to both 
rapidly accelerate the progression 
of HIV/AIDS onset, and to con-
tribute to a large variety of other 
infections including cancers that 
are suspected of a viral origin, 
and even basic colds and flu. 

Stress, and the occurrence and 
progression of cancer, have now 
also been found to be inextrica-
bly linked. It has been noted for 
some time that stress can cause an 
increase in viral cancers, such as 
Kaposi sarcoma and some lym-
phomas, but recent evidence is 
also pointing to a broader cancer 
link. It is now believed that the 
neuroendocrine response or re-
lease of hormones into the blood 
can impair physiological process-
es that naturally occur to help us 
ward off cancers. Specifically, it is 
believed that this neuroendocrine 
responses leave our bodies weak-
ened and can alter some of the 
DNA codes responsible for cell 

repair and regulation of physiol-
ogy within the body. This means 
that increased stress can lead to an 
increased susceptibility to cancer, 
and, that if you have cancer and it 
is accompanied by chronic stress, 
the progression of the disease can 
be much faster and more severe 
than it would be in someone with 
a decreased stress level. 

Similarly, stress can contribute 
to cardiovascular disease. People 
who suffer from prolonged or 
excessive stress put an increase 
workload on the heart. Addition-
ally, the stress response induces 
the secretion of glucocorticioids, 
such as glucagon and cortisone. 
In patients with chronically high 
blood pressure, often a byprod-
uct of stress, these blood glucose 
molecules bind with proteins in 
the bloodstream. This is essen-
tially the first stage of glycation, 
in which the body produces ad-
vanced glycation end products. 
Additionally, stress can lead to in-
creased inflammation and athero-
sclerosis, all serious contributing 
factors in cardiovascular disease.

Though stress can be a com-
plex contributor to a multitude 
of diseases, it is also something 
that can be managed with ap-
propriate healthcare and effec-
tive techniques. By decreasing 
levels of stress it is possible to 
decrease your risk of developing 
disease, and, just as importantly, 
to decrease the odds that you will 
engage in poor lifestyle choices 
that also contribute to disease. 
As stated by Robert E. Doherty, 
Professor of Psychology at Carn-
egie Mellon University, “Stress 
increases your risk of developing 
disease, but it doesn’t mean that 

Preventative Behavioral Health Treatment: 
Stress and Medical Illness
By Mark Rosenberg, MD, PHD. Part two of a multipart series on the link between physical and behavioral health
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just because you are exposed to 
stressful events, you are going to 
get sick.” There are a variety of 
stress management approaches 
which people can employ to ef-
fectively manage their stress, and 
decrease their likelihood of suf-
fering from a stress-related dis-
ease or illness.

In subsequent articles, we will 
examine specific disease states 
and ways to prevent stress and 

thus lower risk of development 
of specific disease, as well as im-
prove to outcomes in patients al-
ready diagnosed.

Part two of a multipart series on the link 
between physical and behavioral health, 
by Mark Rosenberg MD, PHD,  www.
bhmpc.com. For more information, email: 
preventioninfo@bhmpc.com
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Introduction
As United States health stakeholders struggle to bal-
ance quality and costs of health care, a myriad of 
cost management schemes have been attempted. 
While there is no perfect solution, many of these 
approaches have signifi cant implications for opera-
tional effi ciency and patient access to care.

One area that has received comparatively little at-
tention is the interface between trends in provider 
and third-party payer contracting approaches and 
access to new health technologies. Hospitals and 
third-party payers enter into many different types 
of agreements to specify the terms and conditions 
of payment for hospital services. These agreements 
vary by payer and hospital type and are infl uenced 
by many factors, including organization size and 
negotiating power, geographic contracting trends, 
scope and complexity of health service offerings, 
and capacity to support contracts with complex ad-
ministrative requirements.

The goals of this report are to (1) understand cur-

rent trends in hospital contracting types and associ-
ated risk management strategies from the hospital 
and payer perspectives, and (2) characterize the im-
plications of such risk-mitigation strategies on health 
technology adoption, access, and diffusion.

Methods
Because the implications of U.S. hospital contract-
ing on technology adoption and use are not as well 
characterized as other cost and utilization manage-
ment approaches (e.g., health technology assess-
ment, coverage polices, cost sharing), this report is a 
general exploration of current relationships between 
hospital contracting and health technology access. 
Current practices and trends were identifi ed via lit-
erature search and supplemented with interviews 
with six U.S. provider and payer reimbursement 
experts chosen for their expertise in establishing 
state and national reimbursement rates, negotiating 
hospital contracts, and managing medical and phar-
macy benefi ts of U.S. payers.

Hospital Contracting Trends and Implications for 
Adoption and Use of New Health Technologies

Eric Faulkner, MPH, Josephine Mauskopf, PhD and Jay Bae, PhD

Summary
Reimbursement approaches in U.S. managed care medicine, associated with pro-
vider and payer incentives to provide appropriate patient care, have different impli-
cations for new health technology acceptance. This paper seeks to (1) characterize 
current trends in hospital contracting types and associated risk-management strat-
egies from the hospital and payer perspectives, and (2) characterize the implica-
tions of such risk-mitigation strategies on health technology adoption, access, and 
diffusion.

Key Points
• Hospital-payer contracting approaches remain variable and are infl uenced by a 
variety of factors, including provider size and scope of services, geography, compe-
tition, and health plan negotiating leverage.
• Within provider organizations, implications for technology adoption may vary by 
site of care, internal hospital division, and anticipated revenue implications. 
• Use of per-diem rates is decreasing and case rates and discount off charges are 
likely to remain the dominant payment types in the inpatient setting. In the outpa-
tient setting, there is movement away from discount-off charges and towards APC-
like approaches.
• Although hospital contracting involves various risk-reducing provisions, only the 
most costly health technologies warrant line item attention by providers and payers 
managing large operating budgets. 
• The greatest infl uence on new health technology access and treatment selection 
remains payer managed care management processes.



A comprehensive search of the literature on hos-
pital contracting involving provisions related to spe-
cific health technologies in the U.S. was conducted. 
Primary health services research and review articles 
from PubMed that were published from January 
1980 through August 2009 were included in the re-
view. The literature search strategy included the fol-
lowing Medical Subject Heading (MeSH) terms and 

incorporated text words as appropriate to ensure a 
broad search on the topic: Managed Care Programs, 
Cost Control, Insurance, Pharmaceutical Servic-
es, Prescription Drugs, Technology, Medical, Fee 
Schedules, Medication Systems, Insurance, Health, 
Reimbursement, Hospital and Pharmacy Service, 
Hospital, and Managed Competition. The search 
yielded a limited number of citations on provider 
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Exhibit 1A: Main Hospital Inpatient and Outpatient Contracting 
Mechanisms and Implications for New Health Technology Access

Provides limited disincentives for new health technology adoption be-
cause the hospital can adjust charges to reflect incremental cost increases 
associated with the technology or its administration. Exceptions: (a) 
scenarios where a technology is introduced before payer renegotiation 
of charge categories or (b) if the percentage discount for charges driven 
by technology costs are disadvantageous to the provider. Discount-off-
charges approaches may allow cost increases resulting from new technol-
ogy adoption versus capitated or prospective payment.

Technology example: infusible drugs.

Health technologies over a certain cost threshold may necessitate 
carve-outs for expensive equipment or drugs to buffer financial risks not 
anticipated in the average payment. Technologies that are under but 
close to the threshold may diminish provider incentives for uptake if more 
affordable alternatives are available. For outlier cases, hospitals may seek 
carve-outs that may include other controls such as prior authorization to 
protect against unanticipated costs.

Technology example: cellular therapies

Because case rate payment approaches place payment limits on a 
particular bundled payment (e.g., for a specific procedure), new health 
technologies that reduce the hospital’s profit margin may not be selected 
in favor of less costly alternatives that yield sufficient safety and ef-
fectiveness results. For outlier cases, hospitals may seek carve-outs that 
may include other controls such as prior authorization to protect against 
unanticipated costs.

Technology example: drug eluting stents and pacemaker/implantable 
cardioverter-defibrillator combinations

Similar implications as case rates apply

Infrequently used as a payment mechanism today. The nature of annual 
capitation payment approaches rarely lend themselves to negotiations 
that involve individual health technologies.

Payers pay an agreed-upon percentage 
of charges for services or the costs of 
services itemized in the hospital bill. The 
discount off charges varies based on the 
negotiating power of the payer and the 
hospital, ranging from 10% to 50%

Payers pay an agreed-upon amount 
for every day that the patient is in the 
hospital; different rates are negotiated 
for different types of hospitalizations, 
including surgical stays, medical stays, 
infant deliveries, and psychiatric admis-
sions. Used by some Medicaid and 
private payers.

Patients are assigned to case catego-
ries (e.g., Medicare diagnosis-related 
groups [DRGs]) based on diagnostic and 
treatment information from the hospital 
stay. Payers pay an agreed-upon amount 
for each case category. The amount 
paid is generally based on historical 
observed mean costs or charges. Used 
by Medicare and some Medicaid and 
private payers

These rates are similar to hospital case 
rates, except the physician fees, as well 
as the hospital costs, are included in 
the global case rate. These are used for 
some specific procedures (e.g., organ 
transplants) by some Medicaid and 
private payers.

Payers pay the hospital a fixed amount 
per year for every person in a covered 
population, irrespective of whether 
they are hospitalized. These are used 
only occasionally by some Medicaid and 
private payers.

Discount off 
charges or  
cost-based  
service rates

Per-diem rates

Hospital case 
rates

Global case rates

Capitation

Hospital Inpatient 
Services

Payment Type Description Implications for New Health Technology

APC = ambulatory payment classification; DRG = diagnosis-related group; MS-DRG = Medicare severity diagnosis-related group.
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and third-party payer contracting, the majority of 
which considered the implications of hospital com-
petition and managed care-contracting incentives, 
but did not consider implications for uptake and use 
of new health technologies.

The limitations of this study are that (a) available 
literature regarding the implications of provider and 
payer contracting on health technology use is partic-
ularly limited, and (b) hospital payment approaches 
and contract provisions are highly variable among 
hospital types and different regions of the coun-
try and change periodically as a result of local and 
national pressures and incentives related to health 
services delivery and cost and utilization manage-
ment. Therefore, information on the frequency of 
use of the different payment types discussed herein 
may not be generalizable to all hospital contracting 
scenarios in the U.S.

Results
Different Payment Types and Associated Payer 
and Provider Incentives
A variety of approaches to hospital contracting have 
been attempted since the emergence of managed 
care practices in the U.S. in the mid 1930s. No single 
existing contracting mechanism is ideal for both the 
payer and provider, and methods may change cycli-
cally. While prior studies have detailed the main pay-

ment types and associated revenue implications1,2,3,4 
as well as effects of hospital competition and selective 
contracting by payers5,6,7,8,9,10,11,12,13,14,15,16,17,18,19 the ma-
jority of studies have not considered the implications 
of contracting for health technology access and use. 

To better understand the implications of payer/
provider contracting processes on use of specific 
health technologies, it is first important to under-
stand the existing payment types and mechanisms 
for tracking contract-related financial information 
and performance in the provider setting. Managed 
care processes began with broader capitation-based 
payment approaches, where payers pay hospitals a 
fixed amount per year for every person in a cov-
ered population (irrespective of individual utiliza-
tion), but this approach is now infrequently applied 
in the U.S. (0 percent to 5 percent) for inpatient ser-
vices. Capitation-based payment provides incentives 
for providers to restrict treatment for medically ap-
propriate services and to offer preventive services.2 
Diminishing interest in this type of capitated pay-
ment is based on recognition of risk for unnecessary 
expenditures by payers facing an expanding array of 
covered services.

Today, 80 percent to 90 percent of large hospitals 
are reimbursed for inpatient services based upon cal-
culated case rates (Exhibit 1 and Exhibit 2). This ap-
proach limits payer financial risks by applying pay-

Exhibit 1B: Main Hospital Inpatient and Outpatient Contracting 
Mechanisms and Implications for New Health Technology Access

Similar to inpatient description of discount off charges

Technology example: infusible drugs, some physician-administered  
oncology agents, some anticoagulant drugs

Although practically more complex to negotiate and administer fee-based 
payment systems provide straightforward opportunities for payers and 
providers to negotiate payment for individual health technologies.

Because APC approaches place payment limits on a particular bundled 
payment (e.g., for a specific procedure), new health technologies that 
reduce a hospital’s profit margin may not be selected in favor of less costly 
alternatives with sufficient safety and effectiveness results. For outlier cases, 
hospitals may seek carve-outs that may include other controls such as prior 
authorization to protect against unanticipated costs. 

Technology example: infusible drugs, some physician administered 
oncology agents, some anticoagulant drugs

Payers pay an agreed-upon percentage 
of charges for services or the costs of 
services itemized in the hospital bill. The 
discount off charges varies based on the 
negotiating power of the payer and the 
hospital, ranging from 10% to 50%

Payers pay an agreed-upon fee for each 
unit of service provided. These are used 
by some Medicaid and private payers.

Outpatient services are bundled into 
service packages and are reimbursed  
at an agreed-upon rate based on the 
relative intensity of care provided, 
similar to inpatient MS-DRGs. These  
are used by Medicare and some 
Medicaid and private payers.

Discount off 
charge

Fee schedule

Ambulatory 
Payment 
Classification 
(APC)

Hospital Inpatient 
Services

Payment Type Description Implications for New Health Technology

APC = ambulatory payment classification; DRG = diagnosis-related group; MS-DRG = Medicare severity diagnosis-related group.
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ment caps and clarifies provider payment rates for 
certain services. The amount paid generally is based 
on historical hospital costs or charges and negotiated 
between the provider and payer at the time of con-
tract initiation. Global case rates in the inpatient set-
ting include physician fees and hospital costs and are 
generally restricted to specific types of care, including 
organ transplants, coronary artery bypass graft sur-
gery, and some orthopedic services. Under case-based 
payment approaches, providers are incentivized to re-
duce costs by reducing the length of stay, substituting 
cheaper or fewer inputs, or providing lower-quality 
care.4 For example, selection among medical manage-
ment, percutaneous coronary intervention, or coro-
nary artery bypass graft surgery may be influenced 
by a hospital’s need to realize certain operational and 
revenue goals. This can adversely impact use of new 
technologies if their cost reduces hospital case mar-
gins relative to alternatives. Payers can incorporate 

disincentives for providers offering lower quality of 
care (e.g., reducing payment if patients are readmitted 
within a specific time frame).4 Other incentives for 
hospitals desiring to maximize net revenue include 
“up-coding” patients into more intensive (and bet-
ter-paying) diagnosis-related groups (DRGs) (OIG 
Report, 1999) or ambulatory payment classifications 
(APCs) and selectively treating healthier patients 
within a specific DRG or APC.

The majority (65 percent to 75 percent) of smaller 
hospitals are currently reimbursed using a discount-
off-charges method for both inpatient and outpatient 
services, where payers agree to cover an agreed-
upon percentage of itemized charges or costs for 
services. This approach is advantageous for smaller 
hospitals that do often not have the infrastructure to 
maintain complex capitation-based approaches and 
is acceptable to payers with beneficiary obligations 
in rural or high-need areas. Based upon the financial 

Exhibit 2A: Inpatient and Outpatient Care: Methods of Payment, Incentives, and Risk Mitigation

Gaining or 
Losing 
Popularity

Steady

Decreasing

Steady

Steady (may  
be increasing 
for specialty 
services)

Decreasing

Incentives for 
Hospital

Increased charges 
and increased 
services

Increased length of 
stay (LOS) where 
per diem is greater 
than cost and 
reduced services 
are used each day

Decreased LOS and 
reduced services 
are used each day

Decreased LOS and 
reduced services 
are used each day

Reduced number of  
hospitalizations and  
cost per hospital 
stay

Incentives for 
Payer

Managed use of 
services

Providers encouraged 
to discharge patients 
promptly

Early discharges are 
discouraged
Hospital stays are 

pre-authorized for 
some conditions
Treatment protocols 

are developed to limit 
use of intensive 
treatment regimens 
with higher case rates

Early discharges are 
discouraged
Hospital stays are 

pre-authorized for 
some conditions
Treatment protocols 

are developed to limit 
intensive treatment 
regimens

Hospital stays are 
limited
Costs are limited to 

avoid increase in 
capitation rate

Contract Provisions 
to Mitigate Risk  
for Provider

Not reported

Mechanism to change 
per-diem rates if cost 
per day changes 
significantly
Carve-outs for expensive 

drugs or equipment

Outlier, inlier, and 
ceiling provisions
Carve-outs for 

expensive drugs or 
equipment

Outlier, inlier, and 
ceiling provisions
Carve-outs for 

expensive drugs or 
equipment

Reinsurance for  
outlier cases
Strong medical

management
Limited duration  

of contract

Contract Provisions 
to Mitigate Risk  
for Payer

Cap on charge increases
Medically unnecessary 

days or services
Develop service 

fee schedules

Medically 
unnecessary days

Readmissions within a 
short time period as 
part of initial case rate

Readmissions within a 
short time period as 
part of initial case rate 

Not reported

Type of Payment

Inpatient Services

Discount off 
charges or cost for 
services: inpatient

Per-diem or tiered 
per-diem rates

Hospital case rates

Global case rates

Capitation

How Common 
Now?a

L: 10%-15%
S: 65%-75%

L: 10%-15%
S: 10%-15%

L: 80%-90%
S: 40%-50%

L: 5%
S: 0%

L: 0%-20%
S: 0%
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realities for small providers, this payment approach 
is unlikely to change in the foreseeable future.

Under discount-off-charges reimbursement scenar-
ios, providers may be incentivized to provide more 
services1, unless service or reimbursement caps exist. 
Moreover, the price associated with an individual ser-
vice may result in a suboptimal treatment mix.4 For 
example, if procedures are reimbursed at higher rates 
than less intensive care, an excessive number of pro-
cedures might be performed to provide higher rev-
enue for the provider organization. For example, the 
Centers for Medicare & Medicaid Services (CMS) 
has begun a review of 114 rapid-growth procedures 
(> 10 percent annually), many of which involve costly 
health technologies, to address concerns of overuse.20

Outpatient contracts between payers and large 
hospitals are currently evenly split between dis-
count-off-charges (40 percent to 50 percent) and 
capitation-based approaches (40 percent to 45 per-
cent), depending upon a number of factors including 
hospital size, geography, and strategic importance to 
a payer’s beneficiary population. Selection of a pay-
ment method is influenced by the payer’s and pro-
vider’s negotiating power and options for seeking 
alternative stakeholders with whom to contract.

Per-diem rates, where payers reimburse providers 
an agreed-upon amount for each patient-day in the 
hospital, are also infrequently used (~10 percent to 
15 percent) in the hospital inpatient setting; prefer-
ences are for contracting processes that offer more 
accurate cost containment. Different rates are ne-
gotiated for different types of hospitalizations (e.g., 

surgical stays, medical stays, and infant deliveries). 
Thus, providers are incentivized to reduce patient 
costs per day while increasing length of stay.21

Hospitals with a mix of Medicare, Medicaid, and 
managed care patients are frequently reimbursed us-
ing multiple payment systems, including per-diem 
rates and per-case rates. This mix of payment types 
may offer opportunities for cost shifting to less re-
strictive payers and diminish cost-containment ob-
jectives.22 As such, variation in payment schemes can 
provide conflicting incentives among different pro-
vider types and care settings.

Provisions to Mitigate Financial Risks: 
Medicare and Private Payers
Hospital contracting arrangements have evolved dif-
ferent provisions to mitigate the financial risks. For 
example, Kominski (2007) described steps that the 
Medicare program has taken to reduce risks and con-
tain costs. In 2008, Medicare switched to severity-ad-
justed DRGs (MS-DRGs); as a result, the number of 
DRGs increased from 538 to 745.23 This change en-
abled DRG payments to be adjusted upward or down-
ward based on severity, versus the previous approach 
that did not account for variable severity and costs. As 
a consequence, hospitals will be paid more for those 
patients likely to have higher costs, rewarding more 
efficient care at all levels of severity and creating payer 
administrative requirements to manage inappropri-
ate up-coding.3,24,25,26 Rarely, if ever, are adjustments 
technology specific in the DRG system. One notable 
exception is the introduction of drug-eluting stents, 

Exhibit 2B: Inpatient and Outpatient Care: Methods of Payment, Incentives, and Risk Mitigation

Decreasing

Increasing

Steady

Increased charges  
 and increased  
 services

Increased service  
 episodes that can  
 be billed
Reduced services  
 that are bundled

Increased service  
 episodes that can  
 be billed
Reduced services  
 that are bundled

Service protocols  
 are developed

Service protocols  
 are developed

Service protocols  
 are developed

Not reported

Not reported

Outlier, inlier, and  
 ceiling rates
Carve-outs are  
 paid under alternative  
 methods

Charge increases  
 are limited
Prior authorization  
 for services and  
 service limits

Fee increases  
 are limited
Service limits

Not reported

Outpatient 
Services

Discount off 
charges

Fee schedule

Ambulatory 
Payment Classification 
or case rates

L: 40%-50%
S: 65%-75%

L: 10-15%
S: 10-15%

L: 40%-45%
S: 15%-20%

L = large hospitals; LOS = length of stay; S = small hospitals.
a Percentage of patients.

Table 2 presents a summary of the types of payments, associated incentives, and contract provisions in the inpatient and outpatient setting. In addition, this 

table includes expert estimates of the proportion of hospital patients who are reimbursed by the different payment methods in large and small hospitals and 

the trend in the mix of payment methods.
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where a technology-specific DRG was created for per-
cutaneous coronary intervention procedures that in-
cluded this device. This assessment describes the most 
common provisions identified for private payers.

Under case rate or global case rate scenarios, hos-
pitals are motivated to include outlier provisions and 
carve-outs to adjust for expensive technologies and 
clauses that revert payment to discount off charges 
if total charges exceed a set threshold. Alternative-
ly, second-dollar outlier provisions, wherein only 
those charges above the threshold value are paid as 
a discount off charges (plus the regular case rate), 
are preferred by payers. Carve-outs are infrequently 
made for expensive drugs (i.e., those costing more 
than $500 or $1,000 per dose), medical devices, or 
organ acquisition. Hospitals may also seek inlier 
provisions that ensure case-rate payment results in 
a minimum reduction of charges per patient, while 
payers may require a ceiling that limits case pay-
ments to a maximum percentage of charges.

For payers using discount off charges for hospital inpa-
tient or outpatient services, contract provisions frequent-
ly limit the rate at which charges can be increased and 
require a determination of whether or not the care was 
medically necessary. In addition, payers may negotiate fee 
schedules that fix payment for each unit of service instead 
of hospital charges, which may be increased arbitrarily.

For per-diem rates, hospitals may include provi-
sions for renegotiation of per-diem rates for admis-
sions resulting from the introduction of new health 
technologies. Per-diem negotiations can also in-
clude carve-outs for expensive equipment or drugs 
to buffer financial risks not anticipated in the aver-
age payment. These items are paid separately as a 
discount off charge or by invoice cost plus a pre-
mium. From a payer’s perspective, it is beneficial 
to include provisions that limit medically necessary 
days and to avoid negotiated carve-outs.

Irrespective of the site of care, bundled and prospec-
tive payment approaches with well-defined limits gen-
erally place the burden of efficient financial manage-
ment on providers and enable payers to better manage 
costs. The least risky method, from a hospital’s per-
spective, is discount-off charges, which are often set 
much higher than hospital costs and increase annually. 
Charge-based approaches allow hospitals to recover 
costs not adequately covered by per-diem or case rates. 
Outpatient charges also are unpredictable for payers, 
although payers often use actuarial trend analyses as 
rationale against unreasonable charge increases.

Implications of Hospital Contracting on 
Adoption of New Health Technologies
Cost and revenue impacts of adopting new health 
technologies on providers and payers will vary for 

different payment types and service scenarios. How-
ever, payers were quick to note that irrespective of 
the contracting scenario, negotiations rarely include 
individual technology types because these individ-
ual costs rarely create a significant financial impact 
for health plans managing budgets in the high mil-
lions or billions of dollars. Typically, only the most 
expensive or frequently used technology types (e.g., 
defibrillators, pacemakers, stents) would be consid-
ered during contract-level negotiations that focus at 
a “macro” level.27

The extent to which hospital net revenues change 
when a new technology is introduced is an impor-
tant factor in understanding uptake implications for 
new treatments. Even given significant outcome 
improvements, if technology adoption jeopardizes 
revenue from established services, uptake by pro-
viders may be suboptimal; for example, when a 
new drug or device replaces more lucrative surgical 
services. Alternatively, use of a new drug as an ad-
junct to costly services (e.g., antithrombotic agents 
as adjuncts to cardiovascular procedures) may be 
more readily accepted because it does not displace 
provider procedural revenue. However, individual 
technologies from either scenario would rarely fea-
ture in hospital contract negotiations. Other factors 
such as provider size, patient mix, ability to channel 
patients to new health technology-driven services, 
and excess capacity influence a hospital’s ability to 
successfully contract with payers and differentiate 
themselves from other geographic competitors.5,18

Instead of using hospital contracting as a means to 
achieve utilization and cost control, payers typically 
employ a variety of cost and utilization management 
tools selected based on technology attributes and 
administrative considerations.29 Approaches include 
coverage limits, utilization controls (e.g., step ther-
apy, prior authorization), claims management and 
other tools (e.g., quality and pay for performance 
initiatives) to manage cost impacts of health tech-
nologies. Payers apply tools such as clinical pathways, 
internal permission systems, and quality or perfor-
mance programs to control utilization of health 
technologies that place the provider at risk. Over the 
past several years payers have also been experiment-
ing with new methods of managing quality and cost 
associated with health technology use, including 
and new formulary structures, mandates for using 
specific specialty pharmacy services, new provider 
network and referral models, disease management 
approaches, cost shifting to employers/patients, per-
formance-based risk sharing agreements.30,31

From the drug or device manufacturer’s perspec-
tive, separate payment is almost always preferable to 
bundled payment. Separate payment circumvents 
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provider disincentives to use expensive technolo-
gies, and potentially offers some protection from 
competition or market erosion. As payers and pro-
viders continue to implement more rigorous qual-
ity and cost management approaches, manufacturers 
will be faced with new and evolving challenges for 
demonstrating the value of new health technologies 
and supporting appropriate patient access to innova-
tions. This process will necessitate closer coordina-
tion between manufacturers, payers, providers and 
other health care decision makers to ensure that in-
centive structures enable efficient and effective use 
of scarce health care resources that continue to meet 
patient health care needs.

Summary
The majority of patients in large hospitals continue to 
receive payment on a case-rate basis, and small hos-
pitals are most frequently paid for using DRGs and 
APCs or discount off charges. Within provider orga-
nizations, implications for technology adoption may 
vary by site of care, internal hospital division, and an-
ticipated revenue implications. For inpatient care, ex-
perts indicated that use of per-diem rates is generally 
decreasing and that case rates and discount off charges 
likely will remain the dominant payment types. In the 
outpatient setting, movement is away from discount 
off charges and toward APC-like approaches.

Introduction of a new technology for use in out-
patient and inpatient settings has the potential to 
change hospital costs and revenues associated with 
a specific health condition. Although hospital con-
tracting involves various risk-reducing provisions, 
most negotiations rarely focus at the level of indi-
vidual health technologies. Only the most costly 
health technologies warrant “line item” attention 
by providers and payers managing large operating 
budgets. While understanding revenue impacts of 
new health technologies is important, the greatest 
influence on access and treatment selection remains 
traditional (e.g., coverage and utilization limits) and 
emerging (e.g., quality and performance manage-
ment) payer management processes. JMCM
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SINGULAIR is indicated for prophylaxis and chronic treatment of asthma in patients aged 12 months and older.
SELECTED SAFETY INFORMATION

SINGULAIR should not be used as rescue medication to treat acute asthma episodes. Patients should be 
 advised to have appropriate rescue medication available.

Neuropsychiatric events have been reported in patients taking SINGULAIR. These events included agitation, 
aggressive behavior or hostility, anxiousness, depression, dream abnormalities, hallucinations, insomnia, irritability, 
restlessness, somnambulism, suicidal thinking and behavior (including suicide), and tremor. The clinical details of 
some postmarketing reports appear consistent with a drug-induced effect. Patients should be advised to report 
any neuropsychiatric events.
Use of SINGULAIR may not eliminate the need for inhaled or systemic corticosteroids. Patients should not 

 decrease the dose or stop taking any other antiasthma medications unless instructed by a physician.
Safety and effectiveness of SINGULAIR in patients younger than 12 months with asthma have not been established.

aStudy I (pooled): Combined data from two 12-week, double-blind, placebo-controlled studies of 1,576 nonsmoking asthmatic men and women aged �15 years with 
chronic, persistent daytime symptoms and FEV1 between 40% and 90% of predicted value. SINGULAIR was given as one 10-mg tablet daily; inhaled ß-agonist was 
permitted as needed. In one of these trials, a non-US formulation of inhaled beclomethasone dipropionate dosed at 200 mcg (2 puffs of 100 mcg ex-valve) twice daily 
with a spacer device was included as an active control.1

bStudy II (1 of the 2 studies pooled above): A 12-week, randomized, double-blind, placebo-controlled study of 681 
asthmatic patients aged �15 years with baseline FEV1 between 50% and 85% of predicted value and ß-agonist reversibility 
of at least 15%. SINGULAIR was given as one 10-mg tablet daily; inhaled ß-agonist was permitted as needed.2

  References: 1. Data available on request from Merck & Co., Inc., Professional Services-DAP, WP1-27, PO Box 4, West Point, PA 19486-
0004. Please specify information package 20951047(3)-SNG. 2. Reiss TF, Chervinsky P, Dockhorn RJ, Shingo S, Seidenberg B, 
Edwards TB; for Montelukast Clinical Research Study Group. Montelukast, a once-daily leukotriene receptor antagonist, in the treatment 
of chronic asthma: a multicenter, randomized, double-blind trial. Arch Intern Med. 1998;158:1213 –1220.

And SINGULAIR signifi cantly improved FEV1

when compared with placebo (P<0.001).a

P<0.001

37%
difference

Is not a steroid
Has convenient
oral formulations
Is indicated in patients 
as young as 12 months

SINGULAIR

In clinical studies involving patients aged �15 years with chronic asthma1,2

P<0.001

26%
reduction

 SINGULAIR signifi cantly improved FEV

P<0.001

16%
reduction

For more information visit singulair.com

Please see Brief Summary of Prescribing Information on adjacent page.

Asthma attack was defi ned as any of the following:
– Emergency department visit
– Hospital admission
– Unscheduled offi ce visit
–  Need for oral, intravenous, 

or intramuscular corticosteroid
Percentage of patients experiencing asthma attacks: 11.6% 
for SINGULAIR (n=795) and 18.4% for placebo (n=530).

DECREASED asthma attacksa

Reduction in ß-agonist use, mean change from baseline: 
SINGULAIR –1.56 puffs per day (26% reduction), 
placebo – 0.41 puffs per day (5% reduction). 

Reduction in symptom score on Day 1, change from 
baseline: SINGULAIR – 0.31, placebo 0.02.

REDUCED ß-agonist usea

REDUCED daytime 
asthma symptomsb

Baseline ß-agonist use was 5.38 puffs per day for SINGULAIR 
(n=795) and 5.55 puffs per day for placebo (n=530).

Mean baseline daytime symptom scores (0–6 scale) were 2.51 
for SINGULAIR (n=408) and 2.49 for placebo (n=273).

SINGULAIR—one tablet, once a day, 
to help prevent asthma symptoms

 SINGULAIR is a registered trademark of Merck & Co., Inc. 
Copyright © 2009 Merck & Co., Inc.
All rights reserved. 20853046(6)(415)-SNG
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Brief Summary of the Prescribing Information for

TABLETS, CHEWABLE TABLETS, AND ORAL GRANULES

INDICATIONS AND USAGE
SINGULAIR is indicated for prophylaxis and chronic treatment of asthma in adults and pediatric patients aged 12 months 
and older.
SINGULAIR is indicated for prevention of exercise-induced bronchoconstriction (EIB) in patients aged 15 years and older.
SINGULAIR is indicated for relief of symptoms of allergic rhinitis (seasonal allergic rhinitis in adults and pediatric patients 
aged 2 years and older and perennial allergic rhinitis in adults and pediatric patients aged 6 months and older).

CONTRAINDICATIONS
Hypersensitivity to any component of this product.

PRECAUTIONS
General: SINGULAIR is not indicated for use in the reversal of bronchospasm in acute asthma attacks, including status 
asthmaticus. Patients should be advised to have appropriate rescue medication available. Therapy with SINGULAIR can 
be continued during acute exacerbations of asthma. Patients who have exacerbations of asthma after exercise should 
have available for rescue a short-acting inhaled ß-agonist. Although the dose of inhaled corticosteroid may be reduced 
gradually under medical supervision, SINGULAIR should not be abruptly substituted for inhaled or oral corticosteroids.
Patients with known aspirin sensitivity should continue avoidance of aspirin or nonsteroidal antiinflammatory agents 
while taking SINGULAIR. Although SINGULAIR is effective in improving airway function in asthmatics with documented 
aspirin sensitivity, it has not been shown to truncate bronchoconstrictor response to aspirin and other nonsteroidal 
antiinflammatory drugs in aspirin-sensitive asthmatic patients.
Neuropsychiatric Events: Neuropsychiatric events have been reported in adult, adolescent, and pediatric patients taking 
SINGULAIR. Postmarketing reports with SINGULAIR use include agitation, aggressive behavior or hostility, anxiousness, 
depression, dream abnormalities, hallucinations, insomnia, irritability, restlessness, somnambulism, suicidal thinking and 
behavior (including suicide), and tremor. The clinical details of some postmarketing reports involving SINGULAIR appear 
consistent with a drug-induced effect. Patients and prescribers should be alert for neuropsychiatric events. Patients 
should be instructed to notify their prescriber if these changes occur. Prescribers should carefully evaluate the risks and 
benefits of continuing treatment with SINGULAIR if such events occur (see ADVERSE REACTIONS, Postmarketing Experience).
Eosinophilic Conditions: In rare cases, patients with asthma on therapy with SINGULAIR may present with systemic 
eosinophilia, sometimes presenting with clinical features of vasculitis consistent with Churg-Strauss syndrome, a 
condition which is often treated with systemic corticosteroid therapy. These events usually, but not always, have been 
associated with the reduction of oral corticosteroid therapy. Physicians should be alert to eosinophilia, vasculitic rash, 
worsening pulmonary symptoms, cardiac complications, and/or neuropathy presenting in their patients. A causal 
association between SINGULAIR and these underlying conditions has not been established (see ADVERSE REACTIONS).
Information for Patients: Patients should be advised to take SINGULAIR daily as prescribed, even when they are 
asymptomatic, as well as during periods of worsening asthma, and to contact their physicians if their asthma is not well 
controlled. Patients should be advised that oral SINGULAIR is not for treatment of acute asthma attacks. They should 
have appropriate short-acting inhaled ß-agonist medication available to treat asthma exacerbations. Patients who have 
exacerbations of asthma after exercise should be instructed to have available for rescue a short-acting inhaled ß-agonist. 
Daily administration of SINGULAIR for chronic treatment of asthma has not been established to prevent acute episodes 
of exercise-induced bronchoconstriction. Patients should be advised that, while using SINGULAIR, medical attention 
should be sought if short-acting inhaled bronchodilators are needed more often than usual, or if more than the maximum 
number of inhalations of short-acting bronchodilator treatment prescribed for a 24-hour period are needed. Patients 
receiving SINGULAIR should be instructed not to decrease the dose or stop taking any other antiasthma medications 
unless instructed by a physician. Patients should be instructed to notify their physician if neuropsychiatric events occur 
while using SINGULAIR. Patients with known aspirin sensitivity should be advised to continue avoidance of aspirin or 
nonsteroidal antiinflammatory agents while taking SINGULAIR.
Chewable Tablets: Phenylketonurics: Phenylketonuric patients should be informed that the 4-mg and 5-mg chewable 
tablets contain phenylalanine (a component of aspartame), 0.674 and 0.842 mg per 4-mg and 5-mg chewable tablet, 
respectively.
Drug Interactions: SINGULAIR has been administered with other therapies routinely used in the prophylaxis and chronic 
treatment of asthma with no apparent increase in adverse reactions. In drug interaction studies, the recommended 
clinical dose of montelukast did not have clinically important effects on the pharmacokinetics of the following drugs: 
theophylline, prednisone, prednisolone, oral contraceptives (norethindrone 1 mg/ethinyl estradiol 35 mcg), terfenadine, 
digoxin, and warfarin. Although additional specific interaction studies were not performed, SINGULAIR was used 
concomitantly with a wide range of commonly prescribed drugs in clinical studies without evidence of clinical adverse 
interactions. These medications included thyroid hormones, sedative hypnotics, nonsteroidal antiinflammatory agents, 
benzodiazepines, and decongestants. Phenobarbital, which induces hepatic metabolism, decreased the area under the 
plasma concentration vs time curve (AUC) of montelukast approximately 40% after a single 10-mg dose of montelukast. 
No dosage adjustment for SINGULAIR is recommended. It is reasonable to employ appropriate clinical monitoring when 
potent cytochrome P450 enzyme inducers, such as phenobarbital or rifampin, are coadministered with SINGULAIR.
Carcinogenesis, Mutagenesis, Impairment of Fertility: No evidence of tumorigenicity was seen in carcinogenicity studies 
of either 2 years in Sprague-Dawley rats or 92 weeks in mice at oral gavage doses of up to 200 mg/kg/day or 
100 mg/kg/day, respectively. The estimated exposure in rats was approximately 120 and 75 times the AUC for adults 
and children, respectively, at the maximum recommended daily oral dose. The estimated exposure in mice was 
approximately 45 and 25 times the AUC for adults and children, respectively, at the maximum recommended daily oral 
dose. Montelukast demonstrated no evidence of mutagenic or clastogenic activity in the following assays: the microbial 
mutagenesis assay, the V-79 mammalian cell mutagenesis assay, the alkaline elution assay in rat hepatocytes, the 
chromosomal aberration assay in Chinese hamster ovary cells, and in the in vivo mouse bone marrow chromosomal 
aberration assay. In fertility studies in female rats, montelukast produced reductions in fertility and fecundity indices at an 
oral dose of 200 mg/kg (estimated exposure was �70 times the AUC for adults at the maximum recommended daily oral 
dose). No effects on female fertility or fecundity were observed at an oral dose of 100 mg/kg (estimated exposure was 

�20 times the AUC for adults at the maximum recommended daily oral dose). Montelukast had no effects on fertility in 
male rats at oral doses up to 800 mg/kg (estimated exposure was �160 times the AUC for adults at the maximum 
recommended daily oral dose).
Pregnancy, Teratogenic Effects: Pregnancy Category B: No teratogenicity was observed in rats at oral doses of up to 
400 mg/kg/day (estimated exposure was �100 times the AUC for adults at the maximum recommended daily oral dose) 
and in rabbits at oral doses of up to 300 mg/kg/day (estimated exposure was �110 times the AUC for adults at the 
maximum recommended daily oral dose). Montelukast crosses the placenta after oral dosing in rats and rabbits. There are, 
however, no adequate and well-controlled studies in pregnant women. Because animal reproduction studies are not always 
predictive of human response, SINGULAIR should be used during pregnancy only if clearly needed. During worldwide 
marketing experience, congenital limb defects have been rarely reported in the offspring of women being treated with 
SINGULAIR during pregnancy. Most of these women were also taking other asthma medications during their pregnancy. A 
causal relationship between these events and SINGULAIR has not been established. Merck & Co., Inc., maintains a registry 
to monitor the pregnancy outcomes of women exposed to SINGULAIR while pregnant. Health care providers are encouraged 
to report any prenatal exposure to SINGULAIR by calling the Pregnancy Registry at 800-986-8999.
Nursing Mothers: Studies in rats have shown that montelukast is excreted in milk. It is not known if montelukast is 
excreted in human milk. Because many drugs are excreted in human milk, caution should be exercised when SINGULAIR 
is given to a nursing mother.
Pediatric Use: Safety and efficacy of SINGULAIR have been established in adequate and well-controlled studies in 
pediatric patients aged 6 to 14 years with asthma. Safety and efficacy profiles in this age group are similar to those seen 
in adults. (See ADVERSE REACTIONS.) The efficacy of SINGULAIR for treatment of seasonal allergic rhinitis in pediatric 
patients aged 2 to 14 years and for treatment of perennial allergic rhinitis in pediatric patients aged 6 months to 
14 years is supported by extrapolation from the demonstrated efficacy in patients aged �15 years with allergic rhinitis, 
and the assumption that the disease course, pathophysiology, and the drug’s effect are substantially similar among these 
populations. The safety of SINGULAIR 4-mg chewable tablets in pediatric patients aged 2 to 5 years with asthma has 
been demonstrated by adequate and well-controlled data (see ADVERSE REACTIONS). Efficacy of SINGULAIR in this age 
group is extrapolated from the demonstrated efficacy in patients aged �6 years with asthma and is based on similar 
pharmacokinetic data and the assumption that the disease course, pathophysiology, and the drug’s effect are 
substantially similar among these populations. Efficacy in this age group is supported by exploratory efficacy 
assessments from a large, well-controlled safety study conducted in patients aged 2 to 5 years. The safety of SINGULAIR 
4-mg oral granules in pediatric patients aged 12 to 23 months with asthma has been demonstrated in an analysis of 
172 pediatric patients, 124 of whom were treated with SINGULAIR, in a 6-week, double-blind, placebo-controlled study 
(see ADVERSE REACTIONS). Efficacy of SINGULAIR in this age group is extrapolated from the demonstrated efficacy in 
patients aged �6 years with asthma based on similar mean systemic exposure (AUC) and that the disease course, 
pathophysiology, and the drug’s effect are substantially similar among these populations, supported by efficacy data 
from a safety trial in which efficacy was an exploratory assessment. The safety of SINGULAIR 4-mg and 5-mg chewable 
tablets in pediatric patients aged 2 to 14 years with allergic rhinitis is supported by data from studies conducted in 
pediatric patients aged 2 to 14 years with asthma. A safety study in pediatric patients aged 2 to 14 years with seasonal 

allergic rhinitis demonstrated a similar safety profile (see ADVERSE REACTIONS). The safety of SINGULAIR 4-mg oral 
granules in pediatric patients as young as 6 months with perennial allergic rhinitis is supported by extrapolation from safety 
data obtained from studies conducted in pediatric patients aged 6 to 23 months with asthma and from pharmacokinetic 
data comparing systemic exposures in patients aged 6 to 23 months to systemic exposures in adults. The safety and 
effectiveness in pediatric patients below age 12 months with asthma and 6 months with perennial allergic rhinitis have not 
been established.
Geriatric Use: Of the total number of subjects in clinical studies of montelukast, 3.5% were aged �65 years, and 0.4% 
were aged��75 years. No overall differences in safety or effectiveness were observed between these subjects and 
younger subjects, and other reported clinical experience has not identified differences in responses between the elderly 
and younger patients, but greater sensitivity of some older individuals cannot be ruled out.

ADVERSE REACTIONS
Adults and Adolescents Aged 15 Years and Older With Asthma: SINGULAIR has been evaluated for safety in 
approximately 2,950 adult and adolescent patients aged �15 years in clinical trials. In placebo-controlled clinical trials, 
the following adverse experiences reported with SINGULAIR occurred in �1% of patients and at an incidence greater 
than that in patients treated with placebo, regardless of causality assessment: SINGULAIR 10 mg/day (%) (n=1,955) 
and placebo (%) (n=1,180), respectively:

Body as a whole: asthenia/fatigue: 1.8, 1.2; fever: 1.5, 0.9; abdominal pain: 2.9, 2.5; trauma: 1.0, 0.8
Digestive system disorders: dyspepsia: 2.1, 1.1; infectious gastroenteritis: 1.5, 0.5; dental pain: 1.7, 1.0
Nervous system/Psychiatric: dizziness: 1.9, 1.4; headache: 18.4, 18.1
Respiratory system disorders: nasal congestion: 1.6, 1.3; cough: 2.7, 2.4; influenza: 4.2, 3.9
Skin/Skin appendages disorder: rash: 1.6, 1.2
Laboratory adverse experiences (number of patients tested [SINGULAIR and placebo, respectively]): ALT and AST, 1,935, 
1,170; pyuria, 1,924, 1,159: increased ALT: 2.1, 2.0; increased AST: 1.6, 1.2; pyuria: 1.0, 0.9

The frequency of less common adverse events was comparable between SINGULAIR and placebo. The safety profile of 
SINGULAIR when administered as a single dose for prevention of EIB in adult and adolescent patients aged �15 years 
was consistent with the safety profile previously described for SINGULAIR. Cumulatively, 569 patients were treated with 
SINGULAIR for at least 6 months, 480 for 1 year, and 49 for 2 years in clinical trials. With prolonged treatment, the 
adverse-experience profile did not significantly change.
Pediatric Patients Aged 6 to 14 Years With Asthma: SINGULAIR has been evaluated for safety in 476 pediatric patients 
aged 6 to 14 years. Cumulatively, 289 pediatric patients were treated with SINGULAIR for at least 6 months, and 241 for 
1 year or longer in clinical trials. The safety profile of SINGULAIR in the 8-week, double-blind, pediatric efficacy trial was 
generally similar to the adult safety profile. In pediatric patients aged 6 to 14 years receiving SINGULAIR, the following 
events occurred with a frequency �2% and more frequently than in pediatric patients who received placebo, regardless 
of causality assessment: pharyngitis, influenza, fever, sinusitis, nausea, diarrhea, dyspepsia, otitis, viral infection, and 
laryngitis. The frequency of less common adverse events was comparable between SINGULAIR and placebo. With 
prolonged treatment, the adverse-experience profile did not significantly change. In studies evaluating growth rate, the 
safety profile in these pediatric patients was consistent with the safety profile previously described for SINGULAIR. In a 
56-week, double-blind study evaluating growth rate in pediatric patients aged 6 to 8 years receiving SINGULAIR, the 
following events not previously observed with the use of SINGULAIR in this age group occurred with a frequency �2% 
and more frequently than in pediatric patients who received placebo, regardless of causality assessment: headache, 
rhinitis (infective), varicella, gastroenteritis, atopic dermatitis, acute bronchitis, tooth infection, skin infection, and myopia.
Pediatric Patients Aged 2 to 5 Years With Asthma: SINGULAIR has been evaluated for safety in 573 pediatric patients 
aged 2 to 5 years in single- and multiple-dose studies. Cumulatively, 426 pediatric patients aged 2 to 5 years were 
treated with SINGULAIR for at least 3 months, 230 for 6 months or longer, and 63 patients for 1 year or longer in clinical 
trials. SINGULAIR 4 mg administered once daily at bedtime was generally well tolerated in clinical trials. In pediatric 
patients aged 2 to 5 years receiving SINGULAIR, the following events occurred with a frequency �2% and more 
frequently than in pediatric patients who received placebo, regardless of causality assessment: fever, cough, abdominal 
pain, diarrhea, headache, rhinorrhea, sinusitis, otitis, influenza, rash, ear pain, gastroenteritis, eczema, urticaria, varicella, 
pneumonia, dermatitis, and conjunctivitis.
Pediatric Patients Aged 6 to 23 Months With Asthma: Safety and effectiveness in pediatric patients younger than 
12 months with asthma have not been established. SINGULAIR has been evaluated for safety in 175 pediatric patients 
aged 6 to 23 months. The safety profile of SINGULAIR in a 6-week, double-blind, placebo-controlled clinical study was 
generally similar to the safety profile in adults and pediatric patients aged 2 to 14 years. SINGULAIR administered once 
daily at bedtime was generally well tolerated. In pediatric patients aged 6 to 23 months receiving SINGULAIR, the 
following events occurred with a frequency �2% and more frequently than in pediatric patients who received placebo, 
regardless of causality assessment: upper respiratory infection, wheezing, otitis media, pharyngitis, tonsillitis, cough, and 
rhinitis. The frequency of less common adverse events was comparable between SINGULAIR and placebo.
Adults and Adolescents Aged 15 Years and Older With Seasonal Allergic Rhinitis: SINGULAIR has been evaluated for 
safety in 2,199 adult and adolescent patients aged �15 years in clinical trials. SINGULAIR administered once daily in the 
morning or evening was generally well tolerated, with a safety profile similar to that of placebo. In placebo-controlled 
clinical trials, the following event was reported with SINGULAIR with a frequency �1% and at an incidence greater than 
with placebo, regardless of causality assessment: upper respiratory infection (1.9% of patients receiving SINGULAIR vs 
1.5% of patients receiving placebo). In a 4-week, placebo-controlled clinical study, the safety profile was consistent with 
that observed in 2-week studies. The incidence of somnolence was similar to that of placebo in all studies.
Pediatric Patients Aged 2 to 14 Years With Seasonal Allergic Rhinitis: SINGULAIR has been evaluated in 280 pediatric 
patients aged 2 to 14 years in a 2-week, multicenter, double-blind, placebo-controlled, parallel-group safety study. 
SINGULAIR administered once daily in the evening was generally well tolerated, with a safety profile similar to that of 
placebo. In this study, the following events occurred with a frequency �2% and at an incidence greater than placebo, 
regardless of causality assessment: headache, otitis media, pharyngitis, and upper respiratory infection.
Adults and Adolescents Aged 15 Years and Older With Perennial Allergic Rhinitis: SINGULAIR has been evaluated for 
safety in 3,357 adult and adolescent patients aged �15 years with perennial allergic rhinitis, of whom 1,632 received 
SINGULAIR in two 6-week, clinical studies. SINGULAIR administered once daily was generally well tolerated, with a safety 
profile consistent with that observed in patients with seasonal allergic rhinitis and similar to that of placebo. In these 
2 studies, the following events were reported with SINGULAIR with a frequency �1% and at an incidence greater than 
with placebo, regardless of causality assessment: sinusitis, upper respiratory infection, sinus headache, cough, epistaxis, 
and increased ALT. The incidence of somnolence was similar to that with placebo.
Pediatric Patients Aged 6 Months to 14 Years With Perennial Allergic Rhinitis: Safety in patients aged 2 to 14 years with 
perennial allergic rhinitis is supported by the established safety in patients aged 2 to 14 years with seasonal allergic 
rhinitis. The safety in patients aged 6 to 23 months is supported by data from pharmacokinetic and safety and efficacy 
studies in asthma in this pediatric population and from adult pharmacokinetic studies.
Postmarketing Experience: The following additional adverse reactions have been reported in postmarketing use: Blood 
and lymphatic system disorders: increased bleeding tendency; Immune system disorders: hypersensitivity reactions 
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Abstract
Metabolic syndrome is a recently defined disorder 
characterized by insulin resistance with elevated 
fasting blood glucose levels, abdominal obesity, hy-
percholesterolemia, and elevated blood pressure. It is 
highly prevalent in the adult population, and people 
with at least three of the risk factors above also are 
at increased risk for morbidity and mortality. These 
metabolic and related cardiovascular risks are in-
creasing in prevalence, and contributing to rising 
employer health costs and diminished work produc-
tivity. To sharpen the focus of all stakeholders on the 
importance of metabolic health, a consensus confer-
ence of experts was convened under the aegis of the 
Institute for Health and Productivity Management’s 
Workplace Center for Metabolic Health to address 
some of the key health and economic issues associ-
ated with the overall state of metabolic health in the 
workplace. The conference considered two ques-
tions: (1) What are the healthcare and workplace 
costs of metabolic health issues? (2) Can workplace 
health initiatives addressing these issues improve 
functional health status and work productivity? The 
conference concluded that new approaches to em-
ployee disease management focusing on metabolic 
risk factors have the potential to improve the health 
status and performance of the work force while pro-
ducing a positive return on investment for employers. 

The initiative was made possible by support from 
Abbott – a global, broad-based health care company 
devoted to the discovery, development, manufacture, 
and marketing of pharmaceuticals and medical prod-
ucts, including nutritionals, devices, and diagnostics.

Introduction
A disorder of recent description, metabolic syn-
drome refers to a constellation of prothrombotic and 
proinflammatory risk factors that include insulin 
resistance (i.e., impaired insulin action), abnormal 
abdominal fat distribution, atherogenic dyslipid-
emia, and hypertension1. Nearly one quarter of U.S. 
adults (47 million people) meet this definition, and 
this percentage is expected to rise as the prevalence 
of obesity continues to increase in the population.2, 3 

These people have an elevated risk of morbidity and 
mortality from cardiovascular disease, peripheral 

vascular disease, Type 2 diabetes mellitus, myocar-
dial infarction, and stroke. The probability of de-
veloping coronary heart disease, stroke, or diabetes 
over a 20-year period increases from 12 percent for 
those without these risks to 31 percent for those 
with three metabolic abnormalities and 40 percent 
for those with four or five metabolic abnormalities4. 
The prevalence of this condition is greatest among 
Americans of working age and, consequently, has 
contributed markedly to rising employer health costs 
and diminished employee productivity.5-11 This sit-
uation has prompted corporate management to in-
troduce coordinated health improvement programs 
to promote wellness in the workplace—the goal of 
which is to reduce the substantial health and eco-
nomic burdens associated with multiple metabolic 
and related health risks.

Metabolic Health vs. Metabolic Syndrome 
Metabolic syndrome is a combination of health risk 
factors that includes enlarged waist circumference 
(central obesity), elevated fasting blood glucose, el-
evated blood pressure, elevated triglycerides, and 
reduced HDL cholesterol. An individual with any 
three of the five risk factors can be given a diagnosis 
of metabolic syndrome. 
Atherosclerotic vascular disease (ASVD) is clearly 
the major outcome from metabolic risks and diseases, 
which are individual, independent risks of varying 
degrees for ASVD as well as co-morbidities for each 
other and other diseases. A comorbidity raises the 
likelihood of the development of another condition 
and may make another condition more difficult to 
manage. An example is that obesity raises the risks of 
developing dyslipidemias and Type 2 diabetes.10, 12, 13 

There are other risk factors that could be consid-
ered part of the metabolic syndrome, such as pro-
thrombotic and pro-inflammatory risks, but the 
definition above is the most common and widely 
accepted one. It is known as the ATPIII model, ad-
opted by the Third Report of the National Cho-
lesterol Education Program Expert Panel on De-
tection, Evaluation and Treatment of High Blood 
Cholesterol in Adults: Adult Treatment Panel III 
(ATPIII).1, 10 (See Exhibit 1)

The problems with the various definitions of met-
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abolic syndrome, including ATPIII, are that they: 
• do not include a full lipid profile, omitting valu-
able markers of risk (total cholesterol [TC], LDL, 
HDL, TC/HDL ratio, triglycerides); and
• do not identity for the employer the impact of the 
risk factors on workplace performance. 

For these reasons, initiatives to improve metabolic 
health should focus on an extended number of met-
rics, including:
 • *Fasting glucose
 • A1C 
 • Fasting lipid profile – total cholesterol,[TC],   
 LDL, *HDL, TC/HDL ratio, *triglycerides
 • *Systolic blood pressure
 • *Diastolic blood pressure
 • *Waist circumference
 • Body weight 
 • Fitness metrics – sit and reach, hand grip strength,  
 three- minute step test
 • Presenteeism – impaired workplace performance 
due to chronic health conditions

The reporting from the Metabolic Health Initia-
tive described later in this article was for all of the 
above risk factors for a “metabolic syndrome” sub-
population. The asterisks (*) above are the risk fac-
tors for that metabolic syndrome sub-population. 

To address clinical and economic issues related to 
metabolic health, the Institute for Health and Pro-
ductivity Management (IHPM) convened a Con-
sensus Conference on the Management of Metabol-
ic Health in the Workplace on September 24, 2008. 
Following a day of presentations by experts in the 
relevant fields, a consensus panel chaired by William 
Bunn, MD, and John Seibel, MD, considered the 
evidence and formulated a consensus statement that 
addressed the following questions:

• What are the healthcare and workplace costs of 
metabolic health issues?

• Can workplace health initiatives addressing these 
issues improve functional health and work produc-
tivity?

These questions are addressed in the following 
sections. Answers are based on information from 
presentations at the Consensus Conference and from 
the panelists’ discussion.

What Are the Healthcare and Workplace Costs 
from Metabolic Health Issues?

Healthcare Costs
Although scant research on the costs associated with 
metabolic health issues is available, a large body of 
evidence on the health and economic burden of the 
discrete metabolic and related cardiovascular risk 

Exhibit 1: Clinical identification of metabolic syndrome

Triglycerides

RISK FACTOR DEFINING LEVEL

Abdominal obesity
       •  Men
       •  Women

Blood pressure

Fasting glucose

Waist circumference
       •  >102 cm (>40 in)
       •  >88 cm (>35 in)

HDL-cholesterol
       •  Men
       •  Women

150 mg/dL

       •  <40 mg/dL
       •  <50 mg/dL

130/85 mm/Hg

110 mg/dL

Adapted from: National Institutes of Health. Third Report of the National Cholesterol Education Program Expert Panel 

on Detection, Evaluation, and Treatment of High Blood Cholesterol in Adults (Adult Treatment Panel III). Bethesda, MD: 

National Institutes of Health; 2001. NIH Publication 01-3670.

An average of 2.08 risk factors eliminated per participant who 

eliminated at least one risk factor

Exhibit 2: Eliminated Risk Factors

- Does not include risk factors improved but still above target

328 completed

212 (65%) people eliminated at least 1 risk factor

- 83 eliminated only one risk factor

- 62 eliminated 2 risk factors

- 41 eliminated 3 risk factors

- 21 eliminated 4 risk factors

- 4 eliminated 5 risk factors

- 1 eliminated 6 risk factors

212 people eliminated 440 risk factors
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factors indicates a substantial impact. Obesity, a crit-
ical metabolic risk factor, is now a well-recognized 
public health problem that continues to worsen at 
an alarming rate and makes a large contribution to 
aggregate U.S. healthcare expenditures. Wolf and 
Colditz estimated that in 1995 the economic impact 
of obesity was nearly $100 billion, half of which ($52 
billion) was attributable to direct medical costs11. 
Approximately 62 percent of these medical expenses 
stemmed from Type 2 diabetes. The direct costs of 
obesity represented 5.7 percent of all health spend-
ing in the United States for that year. 

Using data from the Third National Health and 
Nutrition Examination Survey (NHANES III), 
a subsequent analysis found that obese individuals 
(body mass index 32.5) aged 45 to 64 incur lifetime 
medical costs for five obesity-related diseases—hy-
pertension, Type 2 diabetes, hypercholesterolemia, 
coronary heart disease, and stroke—that are $10,000 
to $16,000 higher than the costs incurred by those 
who are not obese.14 And young adults and middle-
aged people who were seriously obese had almost 75 
percent higher average annual health expenses in old 
age than non-obese individuals, with total cumu-
lative charges ranging from $125,470 and $119,318 
in mildly obese women and men to $174,752 and 
$176,947 in seriously obese individuals vs. $100,959 
and $100,431, respectively, for normal-weight wom-
en and men.15

The health costs associated with Type 2 diabe-
tes and hypertension also are substantial. Estimated 
direct costs for Type 2 diabetes mellitus were $92 

billion in 2002; expenditures for hypertension were 
$69.4 billion in 2008.16,17 Complications from both 
conditions, which include kidney disease, heart dis-
ease, and stroke, also can lead to substantially higher 
healthcare costs. Caro, Ward, and O’Brien reported 
in 2002 that the average lifetime cost of complica-
tions from Type 2 diabetes was $47,240 per patient, 
the largest portion of which stemmed from macro-
vascular diseases.18 A 2001 study found that, on av-
erage, people with high blood pressure spent $3787 
per year for all disease-related charges.

Workplace Costs
Workplace costs of metabolic health issues include 
the economic impact of lost productivity: time away 
from work due to illness, short- and long-term dis-
ability, workers’ compensation, and presenteeism (de-
creased on-the-job performance).19 Numerous stud-
ies document the productivity losses associated with 
employee health risks.5, 7, 20-25 For instance, at a large 
Midwestern manufacturing concern, 36.2 percent of 
all time away from work was due to excess health 
risk, costing the company $1.7 million a year.7

At another national corporation, the number of 
self-reported health risk factors was directly corre-
lated with work limitations 20. Each additional risk 
factor was associated with a 2.4 percent loss of pro-
ductivity, with medium- and high-risk employees 
reporting 6.2 percent and 12.2 percent lower pro-
ductivity, respectively, than low-risk individuals 20. 
The annual lost-productivity cost to this company 
was between $99 million and $185 million, or be-
tween $1,362 and $2,592 per employee.20 

Employees at a third corporation who experienced 
a favorable change in their health risk status by par-
ticipating in a wellness program, by contrast, saw a 
measurable improvement in their work productiv-
ity.21 Those who favorably changed one risk factor 
decreased their presenteeism by 9 percent and low-
ered their absenteeism by 2 percent.21 Goetzel, et al 
indicated that reducing absenteeism and presenteeism 
by eliminating health risk factors could save employ-
ers $392 per person annually for workers with hyper-
tension and $368 for those with heart disease.5

Several validated self-report survey instruments 
now are available to help employers track productiv-
ity and its relationship to health impairment. Most 
widely used among them are the Work Limitations 
Questionnaire (WLQ), the Health and Performance 
Questionnaire (HPQ), and the Work Productivity 
and Activity Impairment Questionnaire (WPAI). 
Multiple uses of these instruments have produced 
large databases of metrics for estimating the impact 
of disease on work performance.26 

Metabolic health issues, then, are associated with 

An average of 3.84 risk factors improved per participant who improved 

at least one risk factor

Exhibit 3: Improved Risk Factors -
Risk Factors Improved but Still Above Target

328 completed

•    212 people eliminated at least 1 risk factor

•    116 people did not eliminate at least 1 risk factor

•    107/116 people improved in at least 1 risk factor

- 13 people improved in 1 risk factor

- 12 people improved in 2 risk factors

- 25 people improved in 3 risk factors

- 14 people improved in 4 risk factors

- 25 people improved in 5 risk factors

- 11 people improved in 6 risk factors

- 4 people improved in 7 risk factors

- 3 people improved in 8 risk factors

107 people improved 411 risk factors
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enormous healthcare and workplace costs to both 
employees and employers—higher direct medical 
expenses and larger productivity losses. Reducing 
risk factors has the potential to enhance employees’ 
job performance as it improves their health status 
– reducing the total burden of illness-related costs, 
which can be several times larger than direct medi-
cal expenditures. 

Can Workplace Health Initiatives Addressing 
Metabolic Health Issues Improve Health and 
Work Productivity?

Workplace health initiatives now are well-estab-
lished interventions to promote employee health 
and enhance productivity.27-36 These programs have 
demonstrated that well-designed jobsite health pro-
motion activities can produce sizable gains in em-
ployee health status and work productivity, thereby 
providing a substantial return on investment (ROI) 
for employers. 

A multinational corporation in the United King-
dom introduced a multifaceted health promotion 
program consisting of a health risk appraisal ques-
tionnaire, a health improvement web portal, health 
literature, and seminars and workshops devoted to 
targeted health issues.29 Of the 618 employees who 
enrolled in the program, 266 (43 percent) completed 
questionnaires prior to and following the 12-month 
program.29 A matching group of controls also com-

pleted the questionnaires.29 At the end of the initia-
tive, employees who participated showed significant 
mean reductions in number of health risk factors 
(0.45), monthly absenteeism days (0.36), and im-
paired work performance (0.79 percent), compared 
with controls.29 The investigators found that the 
ROI for employers from this intervention was fa-
vorable ($1,364 per individual). 

In Utah, 37 pre-diabetic and previously undiag-
nosed diabetic employees at a medical supply com-
pany participated in a 12-month worksite diabetes 
prevention program.31 After six months, participants 
saw beneficial changes in risk factors for metabolic 
syndrome, including weight, body mass index, waist 
circumference, oral glucose tolerance testing, fasting 
insulin, blood lipids, and aerobic fitness—and these 
positive changes were largely sustained through 12 
months.31 After two years, the 22 employees who 
continued in the study showed significant improve-
ment in oral glucose tolerance, HDL-C levels, and 
aerobic fitness (P<.0001), suggesting that worksite 
diabetes prevention programs have the potential to 
lower blood glucose to normal levels.31

Comparing the relative efficacy of employer-di-
rected educational programs, monetary incentives, 
or customary care in reducing low-density lipopro-
tein cholesterol (LDL-C) levels, Bloch et al showed 
that workers with elevated LDL-C (>130 mg/dL) 
who participated in multidisciplinary jobsite edu-
cational programs or received small cash awards 

Exhibit 4: Changes in productivity loss for all valid participants 
who completed WLQ surveys, regardless of risk factor status.

MHI = Metabolic Health Initiative; WLQ = Work Limitations Queationnaire.

(Reprinted from Nevins27, in press)

30.0%

25.0%

20.0%

15.0%

10.0%

5.0%

0.0%
Time scale Physical scale Output scale Mental-

interpersonal
scale

24.1%

Before MHI After MHI

18.6%

13.3%

10.5%

25.9%

11.1%

28.2%

14.1%



www.namcp.org    |    Vol. 12, No. 4    |    Journal of Managed Care Medicine       29

($100 checks) achieved significantly greater reduc-
tions from baseline in LDL-C levels than did those 
continuing to receive their usual care.32 This study 
enrolled 171 employees who sought lipid screen-
ing at a local hospital system health fair and then 
randomized them into the three groups described 
above. All received online educational materials at 
baseline. Those in the educational program received 
additional classroom instruction from nurses as well 
as monthly “tele-health” calls.32 After 6 months, 
the cash award and educational program groups 
each experienced mean LDL-C reductions of 17.9 
mg/dL from baseline (mean LDL-C=156 mg/dL), 
compared with mean reductions of 5.5 mg/dL in 
the customary care group, a difference that was 
significant (P=.02).32 Although the study did not 
investigate which intervention produced a higher 
corporate ROI, the results demonstrate that part-
nerships between area hospitals and employers have 
the potential to achieve positive changes in health 
behaviors over time.

Metabolic Health Initiative in the City of Phoenix
The Metabolic Health Initiative (MHI), a recent pilot 
program designed to identify and reduce metabolic 
and related cardiovascular health risks among mu-
nicipal employees of the City of Phoenix, Arizona, 
demonstrated that an integrated intervention strategy 
can achieve beneficial changes in risk factor status and 
work productivity.27 The MHI included comprehen-

sive education about metabolic health, coaching and 
mentoring to promote behavior change, and onsite 
lecture and training sessions.27 Participants were free 
to choose any or all of the components. At baseline, 
654 city workers qualified for the pilot, of whom 328 
completed at least one round.27 

Previously Unrecognized Risks and Diseases 
Participants were required to complete a compre-
hensive personal health survey, laboratory testing, 
physical measurements and a fitness assessment. The 
following definitions were used. 

Known cases – Survey responses indicated the re-
spondents had knowledge of current or past abnor-
mal levels of risk factors and lab and physical mea-
surements confirmed those risk factors abnormalities 
consistent with survey responses. 

New cases – Survey responses indicated no knowl-
edge or history of an abnormal risk factor, but labo-
ratory results and physical measurements found ab-
normal risk factor level(s). 

 Pre – Laboratory or physical measurements indi-
cated an abnormal value between the normal level 
and the level at which the individual would be diag-
nosed with the risk or disease in question. 

• Pre-hypertension – blood pressure > 120 / 75 
and < 130 / 85 

• Pre-diabetes - fasting blood glucose between 99 
mg percent and 109 mg percent 

• Only pre-hypertension and pre-diabetes have 

Exhibit 5: Changes in productivity loss for participants with improved glucose.

MHI = Metabolic Health Initiative; WLQ = Work Limitations Queationnaire.

(Data from Nevins27)
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specific ICD-9 codes, adding emphases to their roles 
in early detection and prevention of the diagnoses of 
hypertension and diabetes. 

The analysis demonstrated that 49.5 percent (900 
/ 1,818) of the risk factors were previously unrec-
ognized among those participants who had survey, 
lab and physical measurements data. This finding 
identifies a potentially costly subpopulation because, 
left alone, unrecognized cases will worsen, be more 
advanced when recognized and be more likely to 
develop co-morbidities and complications. 

Eliminated, Improved and  
Unchanged Risk Factors 
Eliminated risk factors 
Risk factor changes were categorized by risk fac-
tors that were eliminated, risk factors that were im-
proved, and risk factors that were unchanged, wors-
ened or not completely reported through the pilot. 
(Exhibit 2)

Elimination of a risk factor was defined as moving 
that risk factor below the target level or within the 
target range, such as total cholesterol from 250 mg 
percent to 175 mg percent (target level of less than 
200 mg percent). 

Three hundred and twenty-eight participants 
completed one round of the pilot. In that group, 212 
(65 percent) participants eliminated at least one risk 
factor. There were 440 risks eliminated among the 
212 participants for an average of 2.08 risk factors 
eliminated per participant who eliminated at least 
one risk factor. This does not include risk factors 
that were improved but not eliminated. 

Improved risk factors 
Improvement in a risk factor was defined as mov-
ing that risk factor to a more favorable level without 
reaching the “not at risk” level, such as beginning 
with a total cholesterol of 300 mg percent and mov-
ing the level to 225 mg percent, still above the target 
of less than 200 mg percent. (Exhibit 3) 

Since there can be clinical value when risk fac-
tors are improved without being totally eliminated, 
the analysis looked at the prevalence of improved 
risk factors among the 116 participants who did not 
eliminate any risk factors. Four hundred and elev-
en risk factors were improved in 107 participants, 
yielding an average of 3.84 risk factors improved per 
participant who improved at least one risk factor. 

Nine participants did not improve, did not change, 
worsened or had incomplete test results during the 
program. Most of this latter group participated in 
the laboratory and physical measurements sessions 
and made little or no effort to change their health 
behaviors through classes and other kinds of educa-

tion offered during the program.
To summarize, 65 percent (212) of the participants 

eliminated a total of 440 risk factors (average of 2.08 
risk factors each), 32 percent (107) of the partici-
pants improved 411 risk factors (average of 3.84 risk 
factors each) and 3 percent of the participants did 
not eliminate, improve or report risk factors.

The primary behavior change dynamics in the 
MHI resulted from early recognition of the need for 
products and services that encourage healthy life-
style behavior choices. This led to the evolution from 
the intervention in Phoenix – a powerful behavioral 
change engine of nutrition and exercise called Body-
for-LIFE – to a comprehensive health risk identifica-
tion and reduction program, called Changes That Last 
A Lifetime® (CTLL) implemented at later sites. CTLL 
includes pre and post biometric screening, Know Your 
Numbers (KYN) report with disease risk assessment, 
daily e-mail reminders to participants for one year, 
education and monitoring of compliance, and robust 
reporting of clinical outcomes from participation in 
the program.

Workplace performance
Workplace performance was estimated at the begin-
ning and end of the MHI using the Work Limita-
tions Questionnaire (WLQ). As Exhibits 4 and 5 
illustrate, there was substantial improvement during 
the MHI in all four scales of the WLQ, with a 41.9 
percent improvement comparing pre and post inter-
vention scores. This change can reduce the hidden 
costs of presenteeism and can be achieved through 
the elimination or improvement of risk factors.

Conclusion
The Consensus Conference focused on the healthcare 
and workplace costs of metabolic risk factors and the 
outcomes of workplace health initiatives to reduce 
metabolic risks and their impact on productivity. 

The total healthcare and workplace cost burden 
of metabolic risk factors is substantial and places the 
American work force at risk for increased morbidity 
and mortality from cardiovascular disease, periph-
eral vascular disease, hypertension, dyslipidemias, 
Type 2 diabetes, myocardial infarction and stroke. 
The collective cost of the multiple risk factors as-
sociated with impaired metabolic health is greater 
than just the sum of the individual risks because of 
the “multiplier” effect of co-morbidities. This total 
cost burden includes direct medical expenses as well 
as the workplace costs of absenteeism and presentee-
ism on the job.

The Metabolic Health Initiative (MHI) in the 
City of Phoenix has shown that comprehensive 
workplace health education and behavior change 
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interventions can improve employee health and 
reduce the negative impact of chronic diseases on 
workplace performance. Combining the identifica-
tion of previously unrecognized risk factors with the 
elimination or reduction of new and known factors 
provides an accurate analysis of the prevalence and 
severity of metabolic risks and an outcomes mea-
surement of the success of the program.

Participants must make the commitment to enroll 
in and complete the program.  Those employees will 
be successful if they understand the reasons for, and 
expectations from, the program.  Participants must 
be ready to make changes in their health to improve 
their risk status.  If they are not committed, success 
will be limited.  

Programs such as the MHI are successful if they 
include a strong lifestyle behavioral change compo-
nent.  The MHI behavior change engine was the 
Body-for-LIFE e-nutrition and exercise program, a 
component of Abbott’s Changes That Last A Life-
time®.  It resulted in risk reduction, quality of life 
improvement, enhanced fitness levels and improved 
workplace performance.  Various other types of in-
centives (cash, days off ) also may be used to improve 
participation and completion rates. 

Best Practices components of metabolic health ini-
tiatives would include:   
• Emphasis on behavioral changes for sustainable out-
comes;
• Comprehensive program of exercise and nutrition;
• Leadership from senior management;
• Data integration at the individual and aggregate levels;
• Incentives for participation and completion;
• Measurable program outcomes;
• Communications program based on the organiza-
tion’s culture.

Initiatives with these components can help reduce 
the prevalence and severity of metabolic health issues 
in the workforce, and mitigate their deleterious ef-
fects on health, functionality, and productivity.

The Consensus Conference was the culmina-
tion of a comprehensive four-year research, dem-
onstration, and education initiative focusing on the 
importance of improving metabolic health in the 
workplace. The initiative was made possible by sup-
port from Abbott – a global, broad-based health care 
company devoted to the discovery, development, 
manufacture, and marketing of pharmaceuticals and 
medical products, including nutritionals, devices, 
and diagnostics. JMCM
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RHEUMATOID ARTHRITIS IS AN AUTOIMMUNE 
disease that affects 1.3 million adults in the United 
States.1 Of these, about 75 percent are women. Dis-
ease onset generally occurs between 30 and 50 years 
of age. Disease hallmarks are synovial infl ammation, 
progressive bone erosion, joint mal-alignment and 
destruction, and subsequent weakness of surround-
ing tissues and muscles. Systemic manifestations also 
occur. Presentations range from mild to severe, al-
though the typical patient has a progressive course 
leading to functional limitations. 

Therapies commonly used include anti-infl amma-
tory agents [corticosteroids and nonsteroidal anti-
infl ammatory agents (NSAIDs)], nonbiologic dis-
ease-modifying antirheumatic drugs (DMARDs) 
[hydroxychloroquine, lefl unomide, methotrexate, 
and sulfasalazine], and biologic DMARDs [abata-
cept, adalimumab, anakinra, etanercept, infl iximab, 
and rituximab] (Exhibit 1). The biologic DMARDS 
are also known as biologic response modifi ers. The 
DMARDs are used to inhibit or halt the underlying 

immune process and prevent long-term damage.
The era of biologic response modifi ers revolution-

ized treatment of RA by directly targeting specifi c 
underlying immune system abnormalities. Tumor 
necrosis factor alpha (TNF-alpha) is one of the 
most important cytokines involved in the cascade 
of infl ammatory reactions in RA. TNF-alpha in-
hibitors (TNFIs) bind to TNF-alpha, rendering it 
inactive, and interfering with infl ammatory activ-
ity, ultimately decreasing joint damage. Etanercept 
(Enbrel®), the fi rst TNFI, was FDA-approved in late 
1998. Infl iximab (Remicade®) followed in 1999 and 
Adalimumab (Humira®) in 2002. Anakinra (Kiner-
et®) is a selective blocker of interleukin one (IL-1), 
an infl ammatory protein found in excess in rheu-
matoid arthritis patients. By blocking IL-1, anakin-
ra inhibits infl ammation and pain associated with 
rheumatoid arthritis. It appears to be less effective 
compared with the TNFIs and is used in less than 
fi ve percent of patients. Abatacept (Orencia®) is the 
fi rst T-cell co-stimulation modulator approved for 
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Summary
Rheumatoid arthritis (RA) is a chronic systemic infl ammatory disease affecting ap-
proximately 1 percent of the adult general population. Cardiovascular disease is 
recognized as the leading cause of death in RA patients, accounting for nearly 50 
percent of their mortality. Patients with RA are at an increased risk for myocardial 
infarction, stroke, and heart failure. Some medications for RA may also worsen or 
precipitate heart failure. Optimal management of the RA patient requires attention 
to not only management of RA but also prevention of cardiovascular disease. 

Key Points
• The risk of myocardial infarction, stroke, and heart failure is higher in patients with 
RA than those without.
• Cardiovascular damage begins at the time the disease process of RA begins and 
accumulates over time.
• The infl ammatory process of this disease appears to be the cause for increased 
risk of cardiovascular morbidity and mortality.
• Patients with RA who develop HF have fewer typical presenting signs and symptoms.
• Tumor necrosis factor inhibitors should be avoided in patients with moderate to 
severe HF.
• Control of infl ammation with tumor necrosis factor inhibitors appears to reduce 
risk of cardiovascular disease.
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the treatment of rheumatoid arthritis. Rituximab 
(Rituxan®), a widely used cancer medication, was 
FDA-approved in 2005 to be used in combination 
with the drug methotrexate to treat RA by reduc-
ing the signs and symptoms in adult patients who 
have moderately-to-severely active rheumatoid ar-
thritis and have failed one or more anti-TNF drugs. 

Rituximab selectively targets CD20-positive B-cells 
(B-lymphocytes). Most commonly these agents are 
used in combination with methotrexate.

RA is a systemic disease that actually results in a 
decrease in life expectancy. The median life expec-
tancy of persons with RA is shortened by three-to-
seven years.1 Patients with RA have a higher risk of 
several serious comorbid conditions and they tend to 
experience worse outcomes after the occurrence of 
these illnesses. Second, patients with RA do not ap-
pear to receive optimal primary or secondary preven-
tive care. And third, the systemic inflammation and 
immune dysfunction associated with RA appears to 
promote and accelerate comorbidity and mortality.2 

There is substantial evidence of excess cardiovascu-
lar morbidity and mortality in RA patients. Recent 
studies have shown that the risk of myocardial infarc-
tion (MI), heart failure (HF) and stroke is higher in 
patients with RA.3-5 Cardiovascular disease mortal-
ity is increased by approximately 50 percent in RA 
patients compared with the general population.6 

Interestingly, cardiovascular disease related to RA 
can manifest before the diagnosis of RA. In one 
study that reviewed all medical records for patients 
for approximately 27 years before and 15 years after 
the diagnosis of RA, RA subjects were significantly 
more likely to have been hospitalized for acute MI 
(odds ratio 3.17) or to have experienced unrecog-
nized MIs (OR 5.86) compared with non-RA sub-
jects in the two years before diagnosis.7 After the 
diagnosis of RA, patients with RA were twice as 
likely to suffer unrecognized MIs (hazard ratio 2.13) 
and sudden deaths (HR 1.94) and less likely to un-
dergo coronary artery bypass grafting (HR 0.36) 
compared with non-RA subjects. Adjustment for 
traditional CHD risk factors did not substantially 
change these risk estimates. It appears that cardio-
vascular damage begins at the time the disease pro-
cess of RA begins and accumulates over time.

Heart failure appears to be an important contribu-
tor to the excess overall mortality among patients with 
RA. Heart failure contributes to this excess mortality 
primarily through the increased incidence of HF in 
RA, rather than increased mortality associated with 
HF in patients with RA compared with non-RA 
subjects.8 People with RA have twice the risk of de-
veloping HF and this excess risk is not explained by 
traditional risk factors and/or clinical ischemic heart 
disease.9 Additionally, the presentation and outcome 
of heart failure in patients with rheumatoid arthritis 
differs from that in the general population.10 

In a cohort study of newly diagnosed patients fol-
lowed for 30 years, the cumulative incidence of HF 
was 34 percent in RA patients and 25 percent in 
non-RA subjects (p<0.01).9 RA conferred a sig-

Exhibit 1. Available Disease Modifying 
Antirheumatic Drugs

Commonly used nonbiologic DMARDs: 
•   Antimalarial medications 
     [hydroxychloroquine (Plaquenil®) or 
     chloroquine (Aralen®) ]
•   Leflunomide (Arava®) 
•   Methotrexate (Rheumatrex®) 
•   Sulfasalazine (Azulfidine®) 

Biologic DMARDs: 
•   Abatacept (Orencia®) 
•   Adalimumab (Humira®) 
•   Anakinra (Kineret®) 
•   Etanercept (Enbrel®) 
•   Infliximab (Remicade®) 
•   Rituximab (Rituxan®)

Less commonly used nonbiologic DMARDs: 
•   Azathioprine (Imuran®) 
•   Cyclophosphamide (Cytoxan®, Neosar®) 
•   Cyclosporine (Neoral®, Sandimmune®)  
•   Gold salts (Ridaura®, Aurolate®)  
•   Minocycline (Minocin®)  
•   Penicillamine (Cuprimine®) 

Exhibit 29: 
Hazard ratios for developing heart failure among 

RA subjects compared with non-RA subjects

Models Overall
RA vs

non-RA

RF - RA
(n=201)

vs non-RA

RF + RA
(n=374)

vs non-RA

Age and sex

Age, sex, and
ischemic heart
disease (IHD)

Age, sex, and
CV risk factors

Age, sex, CV 
risk factors,
and IHD

RF-, rheumatoid factor negative; RF+, rheumatoid factor positive

1.96

1.95

1.82

1.87

1.43

1.27

1.34

1.28

2.49

2.83

2.29

2.59
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nificant excess risk of HF even after adjusting for 
demographics, ischemic heart disease, and cardio-
vascular risk factors. Rheumatoid-factor (RF) sta-
tus discriminated two groups of RA subjects at dif-
ferent risks of heart failure, with those who were 
RF positive having a higher risk than RF-negative 
patients (Exhibit 2).9 The higher risk among RF-
negative patients seemed to be largely explained by 
clinical ischemic heart disease and/or cardiovascular 
risk factors, but this was not the case for RF-posi-
tive patients. The researchers noted little difference 
between rates of heart failure in men and women 
with rheumatoid arthritis, which is quite different 
from the situation in the general population, where 
rates of HF are significantly higher among men than 
among women. This suggests that whatever protects 
women from HF compared with men in the general 
population is not the same in patients with rheu-
matoid arthritis. Additionally, medications did not 
appear to be a contributing factor in the risk for HF. 
The higher risk of HF in those with RA did not 
change between 1995 and 2001 which was a period 
marked by major changes in RA therapy (i.e., the 
introduction of biologic DMARDs).

The exact reason why patients with RA are at 
higher risk for various cardiovascular diseases is 
not known. It is speculated that the underlying in-
flammatory processes of the disease contributes to 
increased risk and an accelerated process of athero-
sclerosis. We now understand that inflammation 
plays a crucial role in the onset and perpetuation 
of atherosclerosis. An injury to the blood vessel en-
dothelium triggers an immune response, sending 
immune system cells rushing to repair the damage. 
But in chronic inflammatory states such as RA, the 
immune response does not shut off after the injury 
heals. The accumulating immune system cells along 
with deposits of cholesterol, blood platelets, cellu-
lar debris, and calcium clump together within the 
blood vessel wall to form plaque. Coronary artery 
tissue from autopsied RA patients has increased evi-
dence of inflammation and an increased proportion 
of unstable plaques.11,12 

Pathogenic mechanisms appear to include pro-ox-
idative dyslipidemia, insulin resistance, prothrom-
botic state, hyperhomocysteinemia, and immune 
mechanisms such as T-cell activation that subse-
quently lead to endothelial dysfunction, a decrease 

Exhibit 320: Established risk factors and associative markers for the development of heart failure

Clinical risk factors

 Systemic hypertension

 Coronary atherosclerosis/myocardial infarction

 Valvular heart disease

 Smoking

 Obesity

Echocardiographic predictors

 Asymptomatic left ventricular enlargement

 Increased left ventricular mass

 Asymptomatic left ventricular systolic dysfunction

 Left ventricular diastolic dysfunction

Biochemical risk markers

 Cardiac natriuretic hormones

 Hyperhomocysteinemia

 Inflammatory cytokines

Medications

 Non-steroidal anti-inflammatory drugs

Rare causes of HF in the general population

 Myocardial nodules

 Restrictive pericarditis

 Coronary arteritis

+/-

+++

+

+

+

+

+

+/-

+++

+

+

+++

++

+

++

+

HF, heart failure. + evidence for increased prevalence; -, no evidence for increased prevalence; +/-, evidence equivocal for increased prevalence

Associated with CHF risk in the general 
population

Shown to be comparatively over-represented 
in rheumatoid arthritis
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in endothelial progenitor cells, and arterial stiffness, 
which are the congeners of accelerated atheroscle-
rosis observed in RA patients. Anti-cyclic citrulli-
nated peptide antibodies, which precede the onset 
of RA, are independently associated with the de-
velopment of ischemic heart disease.13 Autoantibod-
ies recognizing oxidized low-density lipoprotein 
strongly related with the degree of inflammation 
and may predispose to a higher risk for CVD, as 
they were independently associated with subclinical 
atherosclerosis in patients with RA.14 Interluekin 
six and TNF-alpha levels in RA patients have been 
shown to correlate with insulin resistance, another 
promoter of atherosclerosis.15 

Medications used in the treatment of RA may 
also be a contributor to cardiovascular risk. Corti-
costeroids are one class which have been linked to 
increased heart attack risk by increasing the likeli-
hood of high blood pressure, diabetes and high cho-
lesterol.3 NSAIDs are also linked to increased risk 
of cardiovascular disease and are frequently used in 
RA treatment.16 Some studies examining increased 
CV risk in RA have eliminated medications as a 
reason for the differences compared to the general 
population whereas others have not examined the 
impact of medications.

A higher rate of some traditional cardiovascular 
risk factors (type II diabetes, hyperlipidemia, and 
hypertension) have been found in RA and other au-
toimmune disease populations.17 In a 15 year follow-
up of patients with RA (73 percent female; mean 
age 58 years) ending in 2001, male gender, smoking, 
and personal cardiac history had weaker associations 
with CV events among RA subjects, compared to 
non-RA subjects.18 There was no significant differ-
ence between RA and non-RA subjects in the risk 
imparted with respect to the other CV risk factors 

(i.e., family cardiac history, hypertension, dyslipid-
emia, body mass index, or diabetes mellitus). In as-
sessing a patient’s risk for cardiovascular disease, the 
contribution of underlying inflammation should be 
considered along with the traditional risk factors to 
gain a complete picture.

In addition to the reasons already discussed for 
increased CV risk, there appears to be some com-
mon pathophysiology with RA and HF. Pathologi-
cal conditions contributing to myocardial dysfunc-
tion such as high serum levels of IL-6, C-reactive 
protein (CRP) and TNF alpha are present in both 
RA and HF patients. The most common pathologi-
cal mechanism leading to the development of heart 
failure is left ventricular (LV) diastolic dysfunc-
tion, which remains clinically asymptomatic for a 
long time. Rheumatoid arthritis is associated with 
increased left ventricular (LV) mass.19 Disease dura-
tion is independently related to increased LV mass, 
suggesting a pathophysiologic link between chronic 
inflammation and LV hypertrophy. In contrast, LV 
systolic function is typically preserved in RA pa-
tients, indicating that systolic dysfunction is not an 
intrinsic feature of RA. Exhibit 3 shows the various 
risk factors for HF which are over-represented in 
RA populations.20

Initial signs and symptoms of heart failure in pa-
tients with RA are less obvious than those in patients 
without RA. In one study, patients with rheumatoid 
arthritis were less likely to present with symptoms 
of paroxysmal nocturnal dyspnea (16 percent vs. 23 
percent), hepatojugular reflux (11 percent vs. 20 per-
cent, P < 0.05), dyspnea on exertion (67 percent vs. 
76 percent), orthopnea (21 percent vs. 34 percent, P 
< 0.05), and elevations in systolic or diastolic blood 
pressure (P < 0.05 for both); however, they were 
more likely to present with rales on physical exami-
nation (92 percent vs. 84 percent, P < 0.05).10 In 
this particular study, patients with RA had a higher 
frequency of preserved ejection fraction (EF 50 per-
cent vs. 43 percent, P = 0.007). This suggests that 
diastolic dysfunction may play an important role 
in heart failure in RA patients. In patients without 
RA, preserved ejection fraction is thought to associ-
ated with lower death rates in heart failure patients. 
Although myocardial function was usually better 
preserved in RA patients in this study, mortality was 
higher. The 1-year mortality after heart failure di-
agnosis in RA patients was 35 percent, significantly 
higher than the 19 percent noted in non-RA pa-
tients.10 Unfortunately, this study did not adjust for 
factors that may have modified the outcome such 
RA disease severity, RA medications (particularly 
corticosteroids), comorbidities, or smoking. 

Since elevated levels of TNF-alpha have been 

Exhibit 429: 
Incidence rates of verified first MI in

nonresponders and responders to TNFI

Nonresponders
(n=1,638)

Person-years

No. of reported 
MIs

Rate of MIs per
1,000 person-years
(95% CI)

1,815

17

9.4 (5.5-15.0)

9,886

35

Responders
(n=5,877)

3.5 (2.5-4.9)
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shown in HF patients, TNFIs have been investigated 
as a treatment for HF. In animal models and small-
scale clinical trials, anti-TNF therapy showed some 
promise in treating chronic heart failure, whereas 
larger, multicenter, randomized, placebo-controlled 
clinical trials failed to show a statistically significant 
difference in composite clinical function score for 
anti-TNF therapy versus placebo.21 In an infliximab 
trial, higher rates of hospitalizations and all-cause 
mortality were seen in patients treated with the high-
est dose (10 mg/kg) of infliximab compared to pla-
cebo.22 Data on the effects of other biologic response 
modifiers in heart failure have not been published. 

Interestingly, the treatment of RA can unmask 
heart failure in some patients. In elderly patients 
with rheumatoid arthritis, treatment with TNFIs 
may increase their risk of new-onset heart failure 
and exacerbate pre-existing heart failure. In one 
study, anti-TNF treatment quadrupled the risk of 
mortality due to established heart failure compared 
with methotrexate treatment in RA patients over 
65.23 A study in a Veteran’s Administration popula-
tion showed no difference in either HF exacerbation 
or mortality in patients receiving TNFIs compared 
with an RA population not on these medications 
and a non-RA group.24 In an examination of claims 
from RA and Crohn’s disease patients less than 50 
years old, only a small number of presumed HF 
cases (n = 9, or 0.2 percent) were found in a large 
population of relatively young patients.25 Although 
there was an increased relative risk, HF risk was not 
statistically significantly different among those ex-
posed to TNFIs compared to those unexposed. The 
American College of Rheumatology guidelines for 
use of TNF-alpha agents indicate they are contra-
indicated in moderate or severe heart failure (New 
York Heart Association class III–IV with reduced 
ejection).26 Thus, despite current expert consensus 
contraindicating the use of TNFIs in patients with 
moderate to severe heart failure, epidemiological 
studies in a wide age range of patients have not con-
sistently substantiated this association.27 

Because TNFIs are usually prescribed to patients 
with more active or severe RA, adverse outcomes 
may be incorrectly ascribed to the therapy rather 
than the disease. This concept, known as confound-
ing by indication, can make it difficult to parse out 
helpful versus harmful effects of therapeutics in non-
randomized (i.e. cohort/case-control) studies. Long 
standing RA or other risk factors may have contrib-
uted to the development of HF rather than TNFIs.

Although the TNFIs were not successful in treat-
ing long standing HF, there is speculation that treat-
ment of RA with the newer biologic agents may 
reduce the long term risk of heart failure in younger 

patients with rheumatoid arthritis by significantly 
reducing the inflammatory response. A study of RA 
patients 18 to 75 indicated that TNFI treatment that 
effectively reduces the inflammatory activity of RA 
is more likely to be beneficial than harmful with 
regard to the risk of heart failure, especially if there 
is no concomitant therapy with glucocorticoids or 
cyclooxygenase 2 inhibitors.28 At least one study ex-
amining rates of heart failure in patients with RA 
or osteoarthritis found that those patients with RA 
who were treated with a TNFI has slightly lower 
rates of HF (3.1 percent versus 3.8 percent, p<0.5). 
(Am J Med 2004;116:305-311. 

There are also data that TNFIs reduce the rate of 
MI in patients with RA (Exhibit 4).29 Other studies of 
TNFI use in RA have shown reduced or unchanged 
cardiovascular related mortality.30,31 Additionally, 
studies of methotrexate use have shown modest re-
duction in cardiovascular outcomes compared with 
other nonbiologic DMARDs. As more patients are 
treated earlier in the disease process, the cardiovascu-
lar outcomes of RA are likely to be improved.

Controlling traditional cardiovascular risk factors 
may also reduce the rate of adverse cardiovascular 
outcomes in RA patients. Some therapies for hyper-
tension and lipid disorders have been shown to have 
impact on various markers of inflammation. These in-
clude statins and angiotension converting enzyme in-
hibitors. Novel targeted therapies in development may 
also have a major impact on future coronary heart dis-
ease risk in RA and other autoimmune diseases.32 

Conclusion
Because cardiovascular damage begins when the in-
flammatory process of RA begins, early diagnosis 
of RA is important along with the recognition of 
increased risk of cardiovascular disease. The con-
tribution of inflammatory biomarkers should be 
considered along with the status of traditional CAD 
risk factors to gain a complete picture of patient’s 
risk. Control of inflammation with TNFIs appears 
to reduce risk of cardiovascular disease. Although 
the data are inconclusive at this time, treatment of 
RA with TNFIs should be avoided in patients with 
moderate to severe HF. JMCM

Geneva Briggs, PharmD is president of Briggs and Associates.
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1. Introduction and Purpose
Payers, providers, and policy makers in the United 
States currently face the daunting reality of integrat-
ing a rising tide of emerging health technologies into 
a U.S. health system fraught with quality and cost 
challenges. At the crest of this wave are emerging 
molecular diagnostics and targeted treatments, which 
promise increasingly personalized health care, more 
efficient and cost-effective health delivery approaches, 
and improved health outcomes. However, the extent 
to which personalized medicine approaches can offer 
succor to our health system depends upon our ability 
to address a variety of clinical translation, education, 
health system infrastructure, and policy challenges. 

Appropriately applied diagnostic information, adher-
ence to evidence-based best practices, efficient health 
care information management and improved incen-
tive structures arguably hold the greatest potential to 
enhance health care reform efforts in the U.S. Use of 
in vitro diagnostic test information has been estimated 
to inform approximately 60 percent to 70 percent of 
all health decisions in the U.S. (while representing ap-
proximately 3 percent to 5 percent of hospital health 
expenditures), and is viewed as a foundation element 
of good clinical decision-making and patient care.1 
Where test results are clear and actionable, diagnostics 
may also play a key role in rational cost management 
by improving treatment decisions and health outcomes, 
and avoiding wastage of finite health resources. 

Targeting diagnosis and treatment is especially im-
portant given the looming financial realities associated 
with the U.S. health system. Recently we have ex-
perienced double-digit increases in annual insurance 
premiums and overall health expenditures are antici-
pated to double in under a decade.2,3,4  Expansion of 
biologics and specialty pharmacy products whose cost 
can exceed $10,000 per month and emerging complex 
diagnostics with price ranges approaching $4,000 per 
test, increasingly place pressure on health stakeholder 
budgets and raise complex questions about patient 
access and aggregate affordability.5,6,7 Such trends 
in health spending, viewed as largely unsustainable, 
have increasingly forced payers, providers, employers, 
and patients to explore less costly means for achiev-
ing high-quality care in an affordable and sustainable 
manner. Greater emphasis on smarter and more tar-

geted personalized health care will prominently factor 
into health care reform objectives as we rethink health 
care delivery in the 21st century.

Despite the potential for molecular diagnostics to 
enable patient care and cost efficiencies, overcoming 
existing barriers to diagnostics development, use, and 
payment will be necessary to fully realize the promise 
of personalized medicine. Key barriers have been well 
characterized and include the following:8,9,10 

• Lack of clarity and agreement on evidentiary re-
quirements that support coverage of new diagnostics 
• Reliance upon antiquated and inefficient coding 
systems that have not kept pace with technology ad-
vancement 
• Limited evidence supporting the value of diagnos-
tic tests due to existing regulatory requirements and 
insufficient incentives for evidence development
• Payment levels for diagnostic tests that do not ad-
equately reflect the value and role of diagnostics in 
health decision making and care management
• Decentralized and “mosaic” payment systems for 
health technologies and procedures
• Focus on “sickness care” instead of health preven-
tion and wellness 
• Payer concerns regarding the impacts and costs of 
emerging complex molecular tests
• Limited provider and patient education on use of 
molecular tests to inform care decisions

Of these barriers, lack of consensus regarding ap-
propriate evidence requirements for diagnostics cov-
erage and ability to obtain value-based reimburse-
ment remain key obstacles to realizing the promise 
of personalized medicine. While payers increasingly 
demand more extensive evidence of the value of new 
diagnostics (particularly when premium payment is 
expected), manufacturers are reluctant to invest in 
developing this evidence without clearer indications 
that return on investment (ROI) will support these 
additional expenditures. Until clearer “rules of the 
road” for health technology assessment (HTA) and 
reimbursement of new gene-based diagnostics are ap-
propriately aligned to value and incentives for innova-
tion, molecular diagnostics will remain in a push-pull 
conundrum that inhibits translation of personalized 
medicine into practice.

This paper characterizes current U.S. commercial 
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payer evidence requirements and decision processes 
related to HTA, coverage, and utilization manage-
ment of emerging molecular diagnostics and their 
implications for innovation, treatment access, and 
progress towards personalized health care. Source 
data were generated by a limited 2008 Internet-based 
survey conducted by the Genomics Biotech Insti-
tute (GBI) of the National Association of Managed 
Care Physicians (NAMCP) member medical direc-
tors. This survey was conducted with input from the 
Personalized Healthcare Initiative of the U.S. De-
partment of Health and Human Services (HHS) to 
inform ongoing efforts to rationally integrate person-
alized health practices into managed care. Findings 
and conclusions focus on addressing the HTA and re-
imbursement conundrum that remains a substantive 
limiting factor for emerging molecular diagnostics 

2. Methods
The GBI was established in 2003 as an institute of 
the NAMCP. The NAMCP represents more than 
5,500 organizational members and 15,000 corpo-
rate and individual members, including medical and 
pharmacy directors, health system administrators 
and providers, employers, manufacturers, and other 
health decision makers involved in U.S. managed 
care medicine. The mission of GBI is to bring these 
key stakeholders together to consider the implica-
tions of genomics, biotechnology, and other emerg-
ing health technologies for improving patient out-
comes and health care delivery. 

The survey was randomly disseminated to 674 
NAMCP members and 58 total responses were ob-
tained. Of the total respondents, 26 identified them-
selves as medical directors at commercial managed care 
organizations (MCOs) and 32 identified themselves as 
medical directors of health system and provider orga-
nizations (e.g., academic medical centers, hospital and 
other health systems, large physician practices). The 
sample also included payer decision makers from lead-
ing U.S. MCOs (i.e., Aetna, Cigna, WellPoint, United 
Healthcare), which collectively represent more than 
115 million covered lives in the U.S. To better charac-
terize findings, survey data were augmented with in-
person interviews with U.S. managed care medical or 
pharmacy benefit directors.

Limitations of this analysis may include respondent 
bias, as it was not possible to determine whether re-
spondents held a particular interest in personalized 
medicine and/or are early adopters. Based on the 
limited number of respondents, survey findings may 
not be fully representative of U.S. medical and phar-
macy director perspectives, but do point to trends in 
payer and provider views on personalized medicine 
and uptake of the products of this growing field.

3. MCO Processes for Evaluating  
Molecular Diagnostics
Historically, the vast majority of in vitro diagnostic 
(IVD) tests (i.e., tests conducted outside of the body 
using blood, saliva, urine or other samples) have 
been of little concern to managed care organizations 
(MCOs). In the aggregate, diagnostics are thought to 
represent only around 2 percent to 5 percent of aggre-
gate provider health expenditures, and as such have 
faced less payer scrutiny compared to more costly in 
vivo imaging tests, biopharmaceuticals, medical de-
vices, and procedures.10 In fact, many payers are lim-
ited in their ability to track diagnostic utilization via 
claims given the non-specific and somewhat archaic 
nature of diagnostics U.S. coding systems required 
for test billing. Because of this, many payers have 
not yet invested in development of the explicit HTA 
practices, decision criteria, and utilization metrics for 
diagnostics that have long been applied to drugs and 
biologics. As a result, evaluation of diagnostics is cur-
rently conducted in a highly variable manner by U.S. 
commercial MCOs.

In recent years, following sequencing of the human 
genome and other scientific advancements, complex 
molecular diagnostics have begun to emerge which 
break the “conventional mold” of payment for diag-
nostics (generally ranging in the $10s to low $100s), 
with new test prices in the $1,000s. This departure 
from lower cost “commodity-priced” tests is due to 
several factors, including: our ability to leverage new 
knowledge of genomics and biomarkers; and the com-
plexity and cost of performing complex gene sequenc-
ing tests, expression arrays and multiplex testing.

Challenges of New Diagnostics for MCOs
Despite their promise, the higher pricing of some 
complex molecular tests has stimulated concern 
from the U.S. payer community. Emergence of new 
higher cost tests such as OncoType Dx (Genomic 
Health), AlloMap (XDx), and ChemoFX (Precision 
Therapeutics) have helped placed diagnostics “on the 
radar screen” of many payers.11 This awareness is pre-
dominately related to concern that a flood of tests 
that command similar price points is eminent given 
the commercial success of some of these tests, despite 
their potential value for treatment decision making. 
Depending upon their utilization, our survey indi-
cates that payers anticipate that costly innovator mo-
lecular tests are poised to have a greater budgetary 
impact on health expenditures than simpler prede-
cessor diagnostics (irrespective of the validity of this 
perspective). As such, complex molecular tests are 
likely be increasingly subject to more rigorous risk/
benefit assessments and coverage constraints.

Further, because existing current procedural ter-
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minology (CPT) codes are not associated with pay-
ment rates that cover the costs of many emerging 
tests, a small number of test providers are consider-
ing direct-to-payer contracting strategies and novel 
approaches to demonstrate the clinical and economic 
value of their molecular tests. Some of these strat-
egies, albeit limited in number, have been reason-
ably successful and stimulated other test developers 
to pursue similar approaches. However it is current-
ly unclear whether MCOs will face an expanding 
barrage of complex costly diagnostics in the com-
ing years. There are early signs that some emerging 
molecular diagnostics (e.g., tests for warfarin dosing) 
will not uniformly command the high relative prices 
of outlier diagnostic tests and prices will lower over 
time based on “free market economics” and com-
petitive pressures.12

Payers are also faced with complicated scenarios where 
decisions must be made on patient claims for new tests 
well before HTAs by leading groups such as the Agency 
for Health Care Research and Quality (AHRQ) and the 
Blue Cross Blue Shield Technology Evaluation Center 
(BCBS TEC) are available. In the absence of explicit de-
cision criteria to support diagnostic HTA, decisions re-
garding diagnostic tests may be inconsistent and result in 
suboptimal patient access to beneficial tests. 

Payers, HTA groups and government efforts such as 
Evaluation of Genomic Applications in Practice and 
Prevention (EGAPP) program of the Centers for Dis-
ease Control and Prevention (CDC) are beginning the 
move towards evidence expectations, HTA processes, 
decision criteria, and management practices that con-
sider the unique attributes of diagnostics and implica-
tions for personalized health practice.13,14 Recent at-
tention to U.S. evidence expectations for diagnostics 
by the Centers for Medicare and Medicaid Services 
in two MedCAC meetings in 2009 are illustrative 
of the growing interest in characterizing the role of 
diagnostics in a time of unprecedented U.S. health 
reform. U.S. commercial public and commercial pay-
ers are also beginning to apply management controls 
to some expensive tests similar to those applied to 
costly biopharmaceuticals (e.g., prior authorization, 
step therapy, utilization reviews).15 These trends ef-
fectively “raise the bar” for new test evaluation and 
reimbursement as payers seek to better characterize 
the value that beneficiaries will receive relative to the 
costs of testing to the health plan. 

Challenges of Evolving Evidence Requirements 
for Diagnostic Test Providers
While payers have always sought information on the 
clinical and economic value of new health technolo-
gies, the growing pressure to demonstrate outcomes-
oriented value is a relatively new pressure for the diag-

nostics and clinical laboratory industries. In the past, the 
vast majority of in vitro and in vivo diagnostics clinical 
studies were geared towards demonstrating the sensi-
tivity, specificity, and predictive value of tests. From 
this information, stakeholders could indirectly infer 
the potential for changes in patient management (e.g., 
treatment selection, differential dosing) and consequent 
implications for patient health outcomes. 

As evidence-based medicine (EBM) concepts have 
become broadly accepted over the past 10-15 years, 
payers and their HTA agencies increasingly seek direct 
evidence of the impact of technology use on health 
outcomes, as demonstrated by rigorous clinical trials 
and observational studies. During this time, payers and 
HTA agencies have developed preferences for evidence 
from randomized controlled trials (RCTs) versus other 
study types (e.g., prospective and retrospective obser-
vational studies) that are more subject to bias and con-
founding effects but potentially less externally valid. 
Additionally, evolution of EBM approaches have more 
proportionally centered on characterizing the value of 
treatments, which has inadvertently resulted in what 
appears to be a “single yardstick” perspective of HTA 
that often ignores technology type and application, in-
tended use and practical factors related to evidence de-
velopment and commercialization of some technolo-
gies (e.g., alignment of the specific evidence questions 
that we are trying to answer with expectations for the 
appropriate study designs to answer those questions). 

These trends in EBM and HTA have resulted 
in expectations by some payer decision makers for 
“Cadillac evidence” versus focus on evidence that 
is minimally reasonable and sufficient for sound de-
cision-making. At this juncture it is important for 
those at the vanguard of evidence based medicine 
to carefully distinguish “got to have” vs. “nice to 
know” evidence expectations for diagnostics (or 
different types of diagnostics) and set standards ac-
cordingly. This is not to say that diagnostics should 
be held to lesser evidence standards than other tech-
nologies, only that evidence expectations for diag-
nostics have not yet been appropriately agreed upon 
and may not appropriately take into account practical 
realities of evidence generation specific to this tech-
nology type. On the other hand, it is clear that the 
evidence supporting some available diagnostic tests 
could be improved to better characterize value to the 
individual and society. Striking the right balance be-
tween ‘minimally burdensome’ and “necessary and 
sufficient” evidence development approaches will be 
important to rational assessment and uptake of diag-
nostics going forward.

As discussed, compared to drugs and biologics, diagnos-
tics-focused EBM approaches are “early stage” and incon-
sistently applied in practice. A number of practical reasons 
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why generation of RCT-based evidence can be impractical 
(or in some cases impossible) for diagnostics includes but is 
not limited to the following:16 limited return on investment 
potential versus drugs, limited ability to set value-based 
prices, limited realized intellectual property protection, and 
difficulties in implementing controls or blinding applied to 
drugs. Exhibit 1 indicates some to the key differences be-
tween diagnostics, devices, and drugs to further illustrate 
these challenges.

Further, because diagnostics do not have similarly 
robust profit margins compared to many treatments, 
opportunities for innovation must be balanced care-
fully against the financial realities of developing di-
agnostics. Due to uncertain evidence expectations 
and reimbursement potential, diagnostics manu-
facturers may be reluctant or unable to support the 
same types of large, costly clinical trials historically 
funded by the pharmaceutical industry. Additionally, 
expectations for randomization across all or the most 
relevant treatment scenarios would result in large and 
comprehensive studies where trial costs may not bal-
ance against the value of obtaining direct evidence of 
improved health outcomes. This is particularly true 
in circumstances in scenarios where indirect evidence 
assessment or data modeling approaches may be suf-
ficient to address payer value questions with reason-
able certainty to inform decision-making. However, 
payer acceptance of indirect evidence and modeling 
approaches is highly variable at present and univer-
sally accepted criteria and methods for diagnostics 
and personalized medicine have not yet emerged.

Of the drivers required to stimulate greater investment 
in diagnostics evidence generation, (a) clearer and more 
consistent evidence requirements, and (b) improved op-
portunities to capture value-based reimbursement for 
diagnostics would most markedly improve manufactur-
er incentives to produce tests, based on findings of this 
survey and recent diagnostics policy reports.17,18,19

The Current Foundation for Payer Value Assess-
ment and Decision-Making
The current foundation for payer value assessment, cov-
erage, and payment of new diagnostics currently juxta-
poses the availability of evidence against the evidence 
that payers consider ideal. Because much of the diag-
nostics literature has historically centered on accuracy, 
predictive value, and (sometimes) change in patient 
management instead of health outcomes, payers and 
HTA agencies often find the evaluation of diagnostics 
challenging. This section explores payer perspectives 
on availability and use of diagnostics information.

Sources of Information Used to Inform Payer De-
cision-Making: 

The GBI survey asked health plan medical directors 
to indicate which sources of information payers con-
sider most pertinent to diagnostics health technology 
assessment. Exhibit 2 indicates the primary sources of 
evidence that U.S. payer respondents currently rely 
upon to assess the reimbursement potential of new di-
agnostic technologies. 

Not surprisingly, peer-reviewed journal articles 
rank highly with 58 percent of respondents looking to 

Exhibit 1: Key Factors that Differentiate Diagnostics, Devices and Drugs/Biologics
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primary data to assess the value of new tests. However, 
because payers also operate in the “age of information 
overload,” they also currently seek out synthesized 
secondary data reviews of existing bodies of evidence 
(e.g., systematic reviews and meta-analyses) to draw 
conclusions about the safety, effectiveness (or cost-ef-
fectiveness), and value of new health products. 

The Agency for Health Care Research and Quali-
ty (AHRQ) and the BCBS TEC are the closest thing 
to national HTA bodies existing in the U.S., as com-
pared to national HTA bodies for single-payer health 
systems such as the National Institute for Health and 
Clinical Excellence (NICE) in the United Kingdom. 
Despite the recognized role and value of these U.S. 
resources for HTA, these groups were less frequently 
cited as information sources for diagnostics assessment 
by payer respondents (23 percent and 54 percent re-
spectively) than one might anticipate. This may have 
occurred because (a) these groups do not evaluate 
in vitro diagnostics technologies with the same fre-
quency as other technologies, (b) some payers may be 
unfamiliar with these sources of information or (c) 
these groups are not structured/empowered to make 
direct coverage recommendations in same manner as 
other global HTA groups.20  

In addition, the U.S. Preventive Services Task Force 
(USPSTF) is well recognized for producing rigorous 
HTAs of screening diagnostics, but U.S. commercial 
MCOs often look to Medicare coverage policies to in-
form their own coverage decisions on screening tests in-
stead of acting upon USPSTF reports as they emerge. 
Another government-affiliated source of diagnostics 

HTA, the Evaluation of Genomic Applications in Prac-
tice and Prevention (EGAPP) supported by the U.S. 
Centers for Disease Control and Prevention (CDC), is 
at present rarely used by payer respondents (<5 percent), 
primarily because this group is newly established and the 
number of tests assessed to date is comparatively limited.

Survey results indicated that the most frequently 
used source of HTAs on diagnostics (62 percent) is 
Hayes, Inc, a commercial organization that develops 
assessments for the U.S. payer community. One of the 
main reasons that respondents cited use of Hayes is 
that this organization can provide HTAs of reason-
ably high quality more rapidly than government or 
government-associated HTA organizations and in 
a format customized to the needs of payer decision 
makers. This may indicate that while methodological 
rigor is important to payers, timeliness and presenta-
tion of information in a “top-line,” actionable, and 
recommendation-oriented format are equally valuable 
to payer decision-making. As HTA agency processes 
for diagnostics evaluation continue to evolve, it will be 
important that evidence evaluation deliverables evolve 
in tandem to meet public and private payer informa-
tion needs and support timely decision-making.

U.S. MCOs also rely on the decisions of other 
payers to inform their own reimbursement recom-
mendations. The most influential of U.S. payer cov-
erage decisions are those determined by the largest 
U.S. payer, the Centers of Medicare and Medicaid 
Services (CMS), with almost 50 percent of survey 
respondents acknowledging use of CMS policies to 
inform their own decisions. Alternatively, the polic-

Exhibit 2: Sources of Evidence that US Payers Rely Upon to Assess the 
Reimbursement Potential of Diagnostics

Most
Important (%)

Hayes, Inc technology Assessments 62

Peer-reviewed journal articles

BCBS Technology Evaluation Center technology assessments

CMS decisions

USPSTF technology assessments

Cochrane systematic reviews or other systematic reviews

ECRI technology assessments

Professional society opinions/positions

Other private managed care coverage policies

58

54

47

31

23

23

23

12

4

0

Resource

AHRQ technology assessments

EGAPP diagnostics assessments

NICE recommendations

23

Source: 2008 National Association of Managed Care Physicians Member Survey. 

Payer responses: n = 26. 



48       Journal of Managed Care Medicine    |    Vol. 12, No. 4    |    www.namcp.org

es of other leading U.S. MCOs (e.g., Aetna, Cigna, 
Humana, United Healthcare, WellPoint) were cited 
by just more than 30 percent of respondents (where 
policies are made publicly available). This leveraging 
of existing payer coverage policies in decision mak-
ing for new diagnostics is also a sound reason for in-
creasing clarity or consistency of diagnostics criteria, 
particularly considering the broad infl uence of CMS 
policies on commercial MCO decision-making.

Current Evidentiary Foundation 
for Decision-Making
While historically evidence of analytical validity (i.e., 
evidence that the test detects what it is purported to)21 
has been suffi cient to inform diagnostics coverage deci-
sions, payers are increasingly interested in evidence of 
clinical validity (i.e., accuracy with which a test predicts 
the presence or absence of a clinical condition or pre-
disposition) and clinical utility (i.e., evidence that use of 
test information improves health outcomes). Many pay-
ers often cite evidence of improvement of health out-
comes as a key criterion in rendering diagnostics reim-
bursement decisions, indicating that evidence of clinical 
utility is essential to diagnostics coverage, even though 
this information is not always available in practice.

Given this stated preference for evidence support-
ing diagnostics, it is important to question how payers 
currently defi ne clinical utility, a term that is largely 
specifi c to diagnostics evidence evaluation. Is this a 
term that is widely accepted in the payer commu-
nity or one limited to diagnostics industry and evi-
dence-based medicine experts? When asked to de-
fi ne clinical utility, the majority of payer respondents 
(62 percent) actually describe clinical validity. This 
variable payer understanding of terminology used in 
evidence-based assessments for diagnostics supports 
the need to educate U.S. health decision makers re-

garding diagnostics and improve the consistent ac-
ceptance of language used to characterize the value 
of diagnostics. Variable acceptance and understand-
ing of the “language of diagnostics” has the potential 
to inhibit advancement of personalized medicine by 
setting up misaligned expectations for clinical trial 
design, investment, and evidence requirements for 
diagnostics reimbursement.

The GBI survey responses also indicate that most 
payer decisions today are based on evidence of ana-
lytic and clinical validity, but not clinical utility. Ex-
hibit 3 identifi es key evidence factors that U.S. payers 
cited as ‘important to know’ vs. ‘got to have’ when 
assessing coverage and payment of diagnostics. Of 
the 26 payer respondents, 70 percent indicated that 
evidence of clinical usefulness and benefi cial changes 
in patient management are the most critical ‘got to 
have’ evidence factors. This result runs contrary to 
stated payer preferences for evidence that technology 
use improves health outcomes. In fact, only 4 percent 
of respondents actually cited requirements for direct 
evidence that use of a test improves health outcomes, 
although 27 percent of respondents indicated that it 
would be important to see such evidence. 

Reasons for the disparity between ideal versus ac-
cepted payer evidence requirements to support reim-
bursement of diagnostics could be: (a) lack of clarity 
around diagnostics evidence terminology, (b) the fact 
that direct evidence of the clinical utility of diagnostics 
may be unavailable or (c) payer recognition that the 
evidence-base for diagnostics is proportionally weight-
ed towards studies of accuracy and predictive value. It 
is uncertain why responses regarding test performance 
in the “important to know” vs. “got to have” catego-
ries differs so signifi cantly, unless payers presume that 
this evidence is a minimum requirement to character-
ize the value of diagnostics.

Exhibit 3: US Payer Evidence Requirements for Assessing the 
Reimbursement Potential of Diagnostics

Important to 
know (%)

Test Performance (sensitivity, specifi city, predictive value) 100

Got to 
Have (%)

Safety

Clinical validity/clinical usefulness

 in patient management/actionable results

Clinical utility (  in patient outcomes)

Cost/cost offsets

0.4

15

58

27

15

0.4

0.8

50

_

70

70

4

_

_

_

Factor

Comparative Effectiveness

Cost-effectiveness
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Survey findings also indicate that evidence of sen-
sitivity, specificity, and predictive value is minimally 
sufficient to secure coverage. Going forward, test 
manufacturers will need to demonstrate stronger proof 
linking test use to beneficial changes in patient man-
agement and clinical utility (either directly or indirect-
ly) to improve the odds of securing reimbursement.

A small percentage of payer respondents (15 percent) 
indicated that they would like to see evidence that use 
of a test has the potential to reduce downstream costs 
and health resource utilization. Virtually no payer re-
spondents currently reported requiring evidence of 
comparative- or cost-effectiveness. Such indicators of 
product value are not explicitly required by public and 
private payers in the U.S. at present, although payers 
have always considered the comparative benefit of new 
technologies versus the standard of care. Recently, in-
fluential groups such as the Medicare Payment and Ad-
visory Commission (MedPAC), the office the Assistant 
Secretary for Planning and Evaluation (ASPE) and the 
U.S. Congress have considered the potential integra-
tion of comparative- and cost-effectiveness into health 
care reform efforts. Following upon such policy discus-
sions, the 2009 stimulus package signed by President 
Obama dedicates $1.1B towards comparative effective-
ness research. However, the extent to which funding 
would focus on molecular diagnostics and personalized 
medicine remains unclear.22 

Given the methodological and financial challenges 
associated with diagnostics development, integration 
of comparative or economic evidence requirements 
for diagnostics should be tempered by realization of 
real world limitations of test development under the 
current U.S. health system. This especially includes 
lack of clarity surrounding evidentiary requirements 
and limited potential to secure value-based reim-
bursement. Additionally, comparative effectiveness 
requirements that may emerge for diagnostics should 
incorporate practical complicating factors including 
comparator selection challenges (e.g., comparison of 
IVD vs. imaging tests) and lack of comparators in 
some testing situations. 

Emphasis on New Processes and  
Metrics for Diagnostics Evaluation
Despite recent payer concerns regarding the expan-
sion of molecular diagnostics, only 7.6 percent of payer 
respondents have currently developed explicit metrics 
to evaluate the value of diagnostics. Of the payer or-
ganizations that have developed special approaches for 
diagnostics, the most often cited tools are inclusion of 
clinical experts and/or additional peer-review when 
conducting diagnostics HTA and rendering cover-
age decisions. However, some large U.S. commercial 
health plans did indicate that explicit diagnostics re-

view processes were being considered, which could 
have marked implications on market access and reim-
bursement for diagnostics in the U.S.

While no explicit evidence criteria or diagnostics 
evaluation methodologies were described by survey 
respondents, some payer respondents suggested that 
development of uniformly accepted criteria or metrics 
for diagnostics evaluation would be beneficial (par-
ticularly if originating from an authoritative group 
like CMS or the Blue Cross Blue Shield Association). 
Clearer and more broadly accepted criteria and met-
rics would also better enable test manufacturers to 
evaluate the risks associated with new test develop-
ment efforts more accurately and consistently. 

Few payer respondents (23 percent) indicated that 
they currently employ different criteria when evalu-
ating FDA approved “kit tests” versus non-FDA ap-
proved laboratory developed tests whose reproduc-
ibility is regulated under the Clinical Laboratory 
Improvement Amendments of 1988 (CLIA). How-
ever, some payer respondents did note that non-FDA 
approved tests (i.e., laboratory developed tests) are 
often subject to heightened payer scrutiny of clinical 
effectiveness, safety, and value, since these character-
istics are not currently covered under CLIA require-
ments. Payer respondents also noted that this two-
fold pathway for U.S. diagnostics regulatory approval 
(i.e., FDA and CLIA) can result in inconsistent de-
velopment of evidence to inform reimbursement de-
cisions for new tests and may represent safety risks 
and suboptimal population-level decision making. 

The recent IVD Multivariate Index Array (IVD-
MIA) draft guidance issued by FDA has attempted to 
further crystallize requirements for complex molec-
ular tests, routing many that would have previously 
followed a CLIA approval pathway into the FDA re-
view process.23  While this guidance has the potential 
improve the consistency of regulatory test review for 
some complex tests, it has faced significant resistance 
because it would functionally raise evidence hurdles 
for some laboratory-developed tests. 

4. Role of Health Decision Makers in  
Evaluating Molecular Diagnostics
Recognizing that payment for health services, in-
cluding molecular diagnostics, is the responsibility of 
multiple stakeholders in the U.S. health supply chain, 
HHS also hoped to better characterize role that key 
decision makers should play in evaluating molecular 
diagnostics. The survey asked respondents about three 
of the key stakeholder groups that influence diagnos-
tics coverage and access and what role each group 
could play in diagnostic test evaluation:
• MCO medical and pharmacy directors that ren-
der reimbursement decisions and are responsible for 
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management of public and private health plans
• Pharmacy benefit management (PBM) organiza-
tions that provide benefit management services to 
health plans, and
• Employers or employer coalitions that are ultimate-
ly responsible for payment of health services. 

Exhibit 4 provides aggregate responses to this ques-
tion and indicates (a) what percentage of payer re-
spondents perceive that these stakeholders have a role 
in new test evaluation and (b) what the scope and 
nature of this role should be. 

As might be expected, the majority of respondents 
(~80 percent) perceive that commercial and pub-
lic payers play a primary role in evaluating diagnos-
tics and informing decisions regarding test access and 
reimbursement. Further, because payers serve as key 
gatekeepers to technology access in the U.S., payer ac-
ceptance of new diagnostics is strongly associated with 
market adoption by providers and patients, particularly 
in the case of emerging complex molecular diagnos-
tics. This would suggest that development of HTA 

methodologies and decision metrics for diagnostics and 
personalized medicine should have significant focus on 
meeting on payer information and education needs. 

As aggregate cost and utilization management of 
new specialty pharmacy products becomes increas-
ingly challenging and with many new market entrants 
are on the horizon, almost 25 percent of respondents 
believe that PBMs can also play a significant role in 
diagnostics evaluation. Leading PBMs such as Med-
co, CVS Caremark, and others are working towards 
evolving unique capabilities in this area given: (a) 
their broad access to treatment and cost data and (b) 
their relationships with smaller MCOs that do not 
have similar resources to leading commercial health 
plans (e.g., WellPoint, United Healthcare). In ad-
dition, more than 50 percent of payer respondents 
indicated that large employers and employer coali-
tions of smaller employers (a) have significant influ-
ence over health care purchasing decisions and (b) 
play a key role in determining access requirements 
for molecular diagnostics and personalized medicine 

Exhibit 4: Role of Key Health Decision Makers in Evaluating Molecular Diagnostics

Health plan 
medical and 
pharmacy 
directors

Source: 2008 National Association of Managed Care Physicians Member Survey. Payer and provider responses: n = 58

• Primary role in HTA and evaluating clinical 
   value of new health technology

• Serve as clinical advisors to providers and 
   patients within the framework of the plan

• Develop and enforce coverage policies and 
   manage beneficiary access

• Final decision maker on beneficiary claims

• Play an advisory role for technologies covered 
   under the pharmacy benefit

• Contribute to HTA in scenarios where drug 
   use is governed by diagnostic test results

Pharmacy benefit 
management 
companies

Employers and 
employer coali-
tions

• Influence inclusion or exclusion of new health 
   technologies or technology types based upon 
   perceived cost-benefit tradeoffs

• Influence the scope and nature of diagnostics 
   coverage policies enacted by the contracting 
   health plan(s)

• Challenge medical or pharmacy director’s 
   denial of claims involving diagnostics in 
   exceptional situations

79.4%

22.4%

52.4%

Decision Maker 
Category

Percentage of 
Payers 

Indicating that 
the Decision 

Maker Plays a 
Key Role

Range of Responsibilities
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technologies based on perceived benefits and funding 
limitations.

As real world applications of personalized medicine 
continue to expand and enter mainstream medicine, the 
role of payers, benefit management companies and em-
ployer groups is likely to expand and become increas-
ingly sophisticated in the coming years. Other key deci-
sion makers that will play a significant role in uptake of 
molecular diagnostics and personalized medicine appli-
cations include government policy makers, medical and 
other specialty societies, clinicians, and patients (par-
ticularly given recent emphasis on healthcare cost shift-
ing). Strong collaboration and communication among 
these stakeholders will be necessary to ensure appropri-
ate adoption and balanced risk/benefit tradeoffs for all 
participants in evolving personalized health practice.19

6. Conclusions
At a time when health technologies increasingly fall 
under the microscope of health care reform, it will 
be important to: (a) move towards a common under-
standing of the methodological and practical chal-
lenges associated with diagnostics evidence devel-
opment and test evaluation, (b) balance stakeholder 
information requirements against “real world” devel-
opment challenges to ensure access to safe and effec-
tive personalized medicine products, (c) determine 
the potential of personalized medicine products to 
improve quality and cost of care on a case-by-case 
basis, and (d) characterize the practical and business 
implications of personalized health practice.

As explicit evidence standards and HTA criteria for 
molecular diagnostics and personalized medicine con-
tinue to evolve, this survey suggests several consider-
ations important to their successful and rational inte-
gration into practice. These include the following:

1. Pursue Solutions-Focused Collaborative En-
gagement 

Our increasing ability to refine diagnosis and treat-
ment decisions based upon biomarker information 
presents U.S. health decision makers with a new host 
of opportunities and challenges. Although diagnos-
tics and personalized medicine approaches promise 
more efficient and cost-effective health decision-
making, not every technology will yield the same 
level of benefit and some may in fact be cost additive 
or unnecessarily limit access to beneficial medica-
tions if not integrated properly. 

Several influential groups, including the Institute 
of Medicine (IOM), the President’s Council of Advi-
sors on Science and Technology (PCAST), the Sec-
retary’s Advisory Council on Genetics, Health and 
Society (SACGHS), and the Lewin Group have re-
cently illuminated key challenges, opportunities and 
action steps necessary to better address integration of 

molecular diagnostics and personalized medicine into 
the fabric of U.S. health care. However, action on 
these items has been rather limited in light of broader 
health reform initiatives in the U.S. While diagnos-
tics and personalized medicine will not ameliorate 
all of our health system quality and cost challenges, 
greater emphasis in this area will be important to 
realizing future paradigms of health care delivery. It 
is now time to build upon past lessons and pursue a 
practical architecture of workable solutions for mo-
lecular diagnostics and personalized medicine.

Because integration of increasingly personalized 
health care practices is complex and affects many ar-
eas of care delivery, collaborative multi-stakeholder 
approaches will be necessary for rational integration. 
Single stakeholder or government-only decision pro-
cesses that do not account for the practical business 
realities of moving towards personalized health care 
are unlikely to result in practical or tenable outcomes 
for other key stakeholders. Input from payers, pro-
viders, patients, and technology manufacturers will 
help ensure that adopted approaches improve quality 
and cost of care, are financially viable, and support 
continued innovation.

2. Create a Roadmap for Diagnostics to Guide 
Evidence Development 

While existing tools of evidence-based medicine 
(e.g., criteria for evaluating the strength of study de-
sign and susceptibility to confounding effects) can 
be applied to diagnostics evaluation, current em-
ployment of these tools does not generally take into 
account the unique attributes and methodological 
challenges associated with molecular diagnostics. De-
velopment of an ‘evidence roadmap’ for diagnostics 
which aligns test application (e.g., screening, diagno-
sis, prognosis, monitoring) and key decision criteria 
would be a useful step towards improving the clarity 
and consistency of diagnostics assessment. Clarify-
ing and evolving appropriate evidence standards for 
diagnostics would also help ensure that manufactur-
ers, payers and policy makers are “working from the 
same playbook” and have defined “rules of the road” 
for diagnostics evidence development. While several 
groups are considering differential EBM practices for 
diagnostics, no single approach has yet emerged as 
standard in the U.S. Replicating these efforts may 
provide little tangible benefit for diagnostics EBM, 
but critically evaluating similarities and differences 
among existing approaches and/or HHS-supported 
efforts to identify consensus approaches would be a 
useful step forward.

A universally acceptable “evidence roadmap” 
should extend beyond current attempts and appropri-
ately link the key types of evidence questions associ-
ated with diagnostics and the most likely and rational 
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study designs necessary to answer these questions. A 
diagnostics evidence roadmap should also focus on 
development of “sufficient” evidence for rational de-
cision making instead of “ideal” or “best” evidence 
approaches that may extend beyond reasonable char-
acterization of test value without considering the 
value or costs of obtaining the information and/or 
its relevance to “real world” decision making. On 
the other hand, evidence standards must also be ro-
bust enough to satisfy payer decision makers and en-
sure that introduction of new tests into the treatment 
continuum does not result in unanticipated adverse 
effects or unnecessary access barriers.

3. Employ HTA Practices That Reflect the Unique 
Attributes of Diagnostics 

Arriving at universally accepted EBM practices 
for diagnostics is only one step towards resolving the 
molecular diagnostics technology assessment and re-
imbursement conundrum. Improving consistency of 
HTA practices for diagnostics is also important for 
rational integration of diagnostics and personalized 
medicine into practice. At present, HTA approaches 
for diagnostics are variable, but appear to fall into 
two broad categories: (a) minor modifications of 
EBM practices currently applied to drugs and biolog-
ics (i.e., adaptations of “RCT only” approaches), and 
(b) hybrid EBM approaches that account for some 
study design and methodological issues inherent to 
diagnostics. Neither of these “approaches” fully in-
corporate evidence issues specific to technology type 
and account for “real world” considerations relevant 
to value assessment and use of diagnostics.

Even when leading U.S. evidence evaluation 
groups do try to take diagnostics-specific factors into 
account, there is often significant variability in their 
approaches. This is primarily because there is pres-
ently no standard approach for assessing diagnostics 
or consensus regarding appropriate evidence expec-
tations. Process heterogeneity can result in variable 
technology assessment outcomes, patient access to 
testing and ability to employ the information from 
diagnostics for patient treatment or management de-
cisions. This is not to say that HTA outcomes associ-
ated with other technologies should not vary among 
evaluators, only that the range of HTA variability 
appears to be more erratic for molecular diagnostics 
compared to other health technologies and implica-
tions for coverage policy development and access are 
less consistent. 

Improved clarity and consistency of HTA practic-
es for diagnostics and personalized medicine would 
be an important step towards improving integration 
of beneficial tests into U.S. personalized health care 
practice. HTA practices should take into consider-
ation the intended application of the test in practice 

and scale expectations for value demonstration ac-
cordingly. 

Payers and HTA organizations must also consider 
the potential impact of the test in the context of care. 
When particularly costly molecular diagnostics in 
the $2,000-$4,000 range entered the market in the 
early 21st century, many payers were concerned that 
the majority of future tests would be similarly costly 
and require greater management oversight than ever 
before. However, in practice only a small fraction 
of the hundreds of available clinical diagnostic tests, 
perhaps less than 1 percent, command such high pay-
ment rates and many available molecular tests fall in 
the range of $150-$500. Assuming the value case for 
a particular test is clear and safety is not a concern, 
one critical question is how much effort should a 
health plan medical director managing a multi-bil-
lion dollar health plan expend to evaluate and track a 
$250 molecular diagnostic? What are the risks of not 
doing so? These questions are particularly pertinent 
when test information informs use of a $20,000-
$50,000 per year drug or similarly costly surgical 
procedure. While tests in the U.S. are not explicitly 
assessed based on economic factors, the potential of 
diagnostic information to influence downstream re-
source use is not inconsequential.

In cases where use molecular diagnostics is a re-
quirement of treatment selection or use, one must 
consider the rarity of the biomarker(s) in the target 
patient population. For such personalized medicine 
scenarios, the number of patients that must be tested 
to find one applicable patient and cost of the test 
must be balanced against the incremental value of 
targeted treatment use vs. broader or standard of 
care treatment approaches. In cases where the bio-
marker is exceedingly rare and/or reflects a small 
proportion of the treatable patient population, the 
cost of achieving improved benefits in such popula-
tions may exceed overall cost and quality benefits 
associated with standard of care approaches. One 
the other hand, if a test informs efficient treatment 
use in a significant portion of the patient popu-
lation, as in the case of KRAS testing and use of 
panitumumab24, other applications of personalized 
medicine appear to be obvious and cost-effective. 
Because of such scenarios, it may be reasonable to 
consider top-line economic implications of person-
alized medicine along with the clinical factors typi-
cally considered in US HTA.

In addition, because of the rapid nature of test entry 
in the U.S. market, application of horizon scanning 
and rapid HTA mechanisms for diagnostics may help 
to identify and focus HTA resources on high impact 
tests. This would also help address scenarios where 
patient claims for new diagnostics outstrip the health 
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plan’s ability to evaluate the test and render appro-
priate coverage decisions. Such a function could be 
coordinated on a national level by the AHRQ Evi-
dence-based Practice Center (EPC) program or the 
EGAPP working group of CDC. 

4. Evaluate Options to Bring U.S. Diagnostics Re-
imbursement into the 21st Century

Aside from methodological challenges relevant to 
diagnostics and personalized medicine technologies, 
reform of diagnostics reimbursement approaches has 
been cited as a key action step by many government 
advisory groups.25,26,27  This is an important but long 
overlooked component of the diagnostics technology 
assessment conundrum.

As discussed previously, payment for diagnostics in 
the U.S. is complex, involving an a la carte menu of 
codes to describe key test elements (e.g., polymerase 
chain reaction, DNA sequencing, DNA expression 
analysis, multiplex testing), each with an individual 
payment amount. Additionally, diagnostics payment 
has historically been marginal versus other health 
technologies and the category is frequently treated 
as a commodity, irrespective of the fundamental im-
portance of diagnostic information to health care 
decision-making. Compared to the biopharmaceuti-
cal industry, the vast majority diagnostics have little 
pricing latitude, are highly subject to price erosion, 
have limited realized patent protection and yield a 
marginal ROI. As such, diagnostics manufacturers 
have comparatively limited budgets for product de-
velopment and limited ability to pursue certain evi-
dence development activities or absorb losses in the 
absence of value-based reimbursement.

Unless reimbursement mechanisms in the U.S. 
change to better reflect the value of diagnostics, it is 
unlikely that diagnostics manufacturers will be able 
to pursue the gambit of evidence development ac-
tivities that have evolved as standard business prac-
tices of their drug industry counterparts. As evidence 
requirements for diagnostics continue to mature, if 
evidence development and reimbursement incentives 
are misaligned, technology uptake and evolution in 
molecular diagnostics and personalized medicine will 
remain suboptimal. In scenarios where reimburse-
ment falls well short of increasing payer evidence 
requirements for securing reimbursement for diag-
nostics, some test developers may forgo innovation 
altogether. Policy development efforts must carefully 
balance evidence requirements and reimbursement 
realities if advancement of molecular diagnostics 
and personalized medicine is important to the U.S. 
health reform agenda. 

Future Considerations for HHS
As the U.S. Department of Health and Human Ser-

vices (HHS) is engaged to address various aspects of 

health care reform, more efficient use of molecular di-
agnostics and personalized medicine approaches can 
play a role in achieving overall quality improvement 
and cost containment objectives. Short-term invest-
ment in these technologies also paves the way for re-
alization of a longer-term vision of improved health 
care processes and outcomes via broader application of 
biomarker inform and increasingly personalized health 
care delivery. To fully realize this promise, HHS can 
play a key role in addressing elements of the diagnos-
tics evidence-based medicine and reimbursement co-
nundrum that currently limits uptake and use of po-
tentially transformative technologies. By bringing key 
stakeholders together in solutions-focused activities to 
address evaluation, reimbursement, policymaking and 
rational uptake of molecular diagnostics and personal-
ized medicine, HHS can expedite the translation of 
these technologies from research into practice. JMCM

Eric C. Faulkner, MPH, serves as executive director of the Genomics 

Biotech Institute, National Association of Managed Care Physicians; se-

nior director, market access and reimbursement, RTI Health Solutions; 

assistant professor, Institute for Pharmacogenomics and Individualized 

Therapy, Eshelman School of Pharmacy, University of North Carolina at 

Chapel Hill; and chair, Personalized Medicine Special Interest Group, In-

ternational Society of Pharmacoeconomics and Outcomes Research.

Acknowledgements 
Greg Downing, DO, PhD, Program Director, Personalized Health Care, 

Immediate Office of the Secretary, Department of Health and Human 

Services; Kristin Brinner, PhD, Fellow, American Association for the 

Advancement of Science; and Michael O Leavitt, former Secretary, U.S. 

Department of Health and Human Services. 

The Genomics Biotech Institute of NAMCP would also like to ac-

knowledge RTI International for providing funding to support this re-

search.

References 
1 The value of diagnostics: innovation, adoption and diffusion into health care. 
Prepared by the Lewin Group for the Advanced Medical Technology Associa-
tion. Jul 2005.
2 Employer Health Benefits 2007 Annual Survey. Kaiser Family Foundation 
2007. 
3 Health care spending in the United States and OCED countries. Kaiser Family 
Foundation 2007. http://www.kff.org/insurance/snapshot/chcm010307oth.
cfm.
4 National health expenditure projections 2007-2017. National Health Expendi-
tures Survey. Centers for Medicare and Medicaid Services 2007. http://www.
cms.hhs.gov/NationalHealthExpendData/Downloads/proj2007.pdf.
5 Watkins JB, Choudhury SR, Wong E, Sullivan SD. Managing biotechnology 
in a network-model health Plan: a U.S. private payer perspective. Health Affairs 
2007;25(5):1347-52.
6 OncoType Dx. Wikipedia 2008. Accessed on August 15, 2008 at: http://
en.wikipedia.org/wiki/Oncotype_DX.
7 When new technology revolutionizes patient care: a blood test that provides 
new information about transplant rejection. Executive Healthcare Management 
2008. Accessed on August 15, 2008 at: http://www.executivehm.com/pastis-
sue/article.asp?art=270586&issue=210.
8 Garrison L Jr, Carlson R, Carlson J, et al. A review of public policy issues in 
promoting the development and commercialization of pharmacogenomic appli-
cations: challenges and implications. Drug Metab Rev. 2008;40(2):377-401. 
9 The value of diagnostics: innovation, adoption and diffusion into health care. 



www.namcp.org    |    Vol. 12, No. 4    |    Journal of Managed Care Medicine       55

Advanced Medical Technology Association. Jul 2005.
2 Faulkner E. The road to personalized health care: translating promise into 
practice. J Manag Care Med 2007;(10)6:25.
3 Ibid.
4 Faulkner, E. Personalized Medicine at the Tipping Point: Designing Evidence-
based Processes that Enable Innovation and Address Decision Maker Needs. CBI 
2nd Annual Forum on Evidence-Based Medicine for the BioPharmaceutical and 
Medical Devices Industries Conference. King of Prussia, PA. 2008.
5 Pollack A. Patient’s DNA may be signal to tailor medication. New York Times. 
December 29, 2008.
6 About EGAPP. National Office of Public Health Genomics. Centers for Dis-
ease Control and Prevention. http://www.cdc.gov/genomics/gtesting/EGAPP/
about.htm.
7 Bell G. Managing office administered drugs: an economist’s perspective. 
JMCM 10(2) 2007.
8 Faulkner E and Roper W. Role of Professional and Medical Specialty Societies 
in the Era of Personalized Health Practice. Personalized Health Care: Pioneers, 
Partnerships and Progress. U.S. Department of Health and Human Services. No-
vember, 2008. 
9 Adapted from Faulkner E, Richner R and Goodman, C. 2008. Figure in Evi-
dence Hierarchies chapter. Medical Devices and Diagnostics: Issues & Good Re-
search Practices. ISPOR (publication pending).
10 Priorities for Personalized Medicine. President’s Council of Advisors on Sci-
ence and Technology. September 2008. http://www.ostp.gov/galleries/PCAST/
pcast_report_v2.pdf.
11 Personalized Health Care: Pioneers, Partnerships, Progress. U.S. Department 
of Health and Human Services. November 2008. 
12 Ibid
13 Faulkner E and Roper B. Balancing Standardized vs. Personalized Health 
Care Approaches in the 21st Century: Evidence-based Decision Making, Medi-

cal Practice Performance Standards and Quality of Care Improvement in the Era 
of Personalized Health Practice. Prepared for the Assistant Secretary for Plan-
ning and Evaluation and Personalized Healthcare Initiative, Department of 
Health and Human Services (publication pending).
14 Source: non-structured interviews with U.S. MCO medical and pharmacy 
directors.
15 Analytical validity indicates whether we can detect the target of interest reli-
ably; clinical validity indicates whether detection of that target has potential 
clinical value (including informing patient management) and clinical utility in-
dicates whether using the test improves health outcomes.
16 Kirschner N, Pauker S, Stubbs J, et al. Information on cost-effectiveness: an 
essential product of a national comparative effectiveness program. Ann Intern 
Med 2008;148(12);956-61.
17 Draft guidance for industry, clinical laboratories and FDA staff: in vitro diag-
nostic multivariate index arrays. The U.S. Food and Drug Administration. July 
26, 2007. http://www.fda.gov/cdrh/oivd/guidance/1610.pdf
18 Faulkner E and Roper W. 2009.
19 Amado RG, et al. Wild-Type KRAS is Required for Panitumumab Efficacy 
in Patients With Metastatic Colorectal Cancer. J Clin Onco. 2008;26(10):1626-
1634.
20 Priorities for personalized Medicine. President’s Council of Advisors on Sci-
ence and Technology. September 2008. http://www.ostp.gov/galleries/PCAST/
pcast_report_v2.pdf.
21 Coverage and reimbursement of genetic tests and services. Secretary’s Advi-
sory Committee on Genetics, Health and Society. U.S. Department of Health 
and Human Services. February, 2006. http://oba.od.nih.gov/oba/sacghs/re-
ports/CR_report.pdf.
22 The value of diagnostics: Innovation, adoption and diffusion into health care. 
Developed for the Advanced Medical Technology Association. July, 2005. 
http://www.socalbio.org/pdfs/thevalueofdiagnostics.pdf

Health Management Institute
Through the Center for Preventive Health and Center for Continuity of Care 
(Chronic Illness), the NAMCP Health Management Institute develops tools to 
prevent disease, assess and reduce risk and help improve patient outcomes. 

Currently available is the Preventive Services Health Record and our Medical 
Directors Resource Centers on Diabetes, Obesity and Sleep Disorders. 

THE RESOURCE CENTERS PROVIDE:  
 -Information for medical directors -Tools for patients
 -Tools for practicing physicians -Treatment information
 -Important links  -Educational information

To access these resources, go to the NAMCP website at namcp.org. Click on links 
to these centers from our homepage. For more information, contact Katie Eads: 
keads@namcp.org or (804) 527-1905.
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Accredo’s Hemophilia  
Health Services, Booth 7
With a nationwide network of pharmacies, Accre-
do’s Hemophilia Health Services offers national 
reach and local presence. Our programs support 
our clients, clinicians and health plan partners with 
therapy monitoring that helps contribute to reduc-
tion of the number of bleeds, minimization of infu-
sions, decrease in ER visits, proper dosing through 
assay management, and enhancement of the qual-
ity of life. 

Alexion Pharmaceuticals, Booth 74
Alexion Pharmaceuticals, Inc. is a biopharmaceuti-
cal company engaged in the discovery, develop-
ment and commercialization of therapeutic prod-
ucts aimed at treating patients with a wide array 
of severe disease states, including hematologic 
and kidney diseases, transplant, cancer, and auto-
immune disorders. Soliris, Alexion’s first marketed 
product, is approved in the U.S., EU, Australia and 
Canada as a treatment for patients with paroxysmal 
nocturnal hemoglobinuria, an ultra-rare, life-threat-
ening blood disorder. More information on Alexion 
is available at www.alexionpharma.com. 

Allergan, Booth 31
Allergan, Inc. is a multi-specialty health care com-
pany focused on discovering, developing and com-
mercializing innovative pharmaceuticals, biologics 
and medical devices that enable people to live life 
to its greatest potential – to see more clearly, move 
more freely, express themselves more fully.

Our focus fosters deep engagement with medi-
cal specialists and we make it our business to listen 
closely to their needs so that together we can ad-
vance patient care. We combine this strategic focus 
with a diversified approach that enables us to follow 
our research and development into new specialty 
areas where unmet needs are significant.

Allscripts, Booth 22
With a 20-year track record of safety and reliabil-
ity, Allscripts ePrescribing software is the most 
trusted and widely used solution in the U.S. 
Based on Allscripts’ award-winning EHR technol-
ogy, Allscripts ePrescribe enables physicians to 
improve patient care by ensuring the safety of ev-
ery prescription written. Allscripts ePrescribe is an 
easy-to-use, web-based software solution that is 
safe, secure, requires no downloading and no new 
hardware. It is accessible by Internet on computers, 
handheld devices and cell phones.

American Regent, Inc., Booth 72
One Luitpold Drive
PO Box 9001
Shirley, NY 11967
Telephone: 800-645-1706 or 631-924-4000
Fax: 631-924-1731
Web sites: www.americanregent.com and 
www.venofer.com
American Regent, “Your IV Iron Company,” is the 
manufacturer and distributor of Venofer®, (iron 
sucrose injection, USP), the #1 selling IV Iron in 
the U.S.1 Venofer® is available in 100mg/5mL and 
200mg/10mL single dose vials (preservative free). 

Venofer® is covered nationally by CMS/Medi-
care and has been assigned a permanent national 
HCPCS Code “J1756” for services provided on or 
after January 1, 2003.
1Based on IMS Health, National Sales Perspectives™ - 1st 

Quarter 2009 Results (April 2009) - Total Sales Volume ($) 

and units (100 mg equivalents).

Amgen, Booth 48
Amgen (NASDAQ:AMGN), a biotechnology pio-
neer, discovers, develops and delivers innovative 
human therapeutics. Our medicines have helped 
millions of patients in the fight against cancer, kid-
ney disease, rheumatoid arthritis and other serious 
illnesses. With a deep and broad pipeline of poten-
tial new medicines, we continue to advance science 
to serve patients.

Amylin Pharmaceuticals, Booth 69
Amylin Pharmaceuticals is a biopharmaceutical 
company committed to improving lives through the 

discovery, development and commercialization of 
innovative medicines.

Astellas Pharma US, Booth 42
We are Astellas, established in 2005 with the merg-
er of two leading Japanese pharmaceutical compa-
nies – Yamanouchi and Fujisawa. At Astellas Pharma 
US, Inc., our commitment is to develop innovative, 
relevant products that people truly need. Our mis-
sion is to change tomorrow by bringing about a 
healthier world today.

Asthmatx, Booth 70
Asthmatx, Inc has developed an innovative proce-
dure known as bronchial thermoplasty for the treat-
ment of severe asthma. Bronchial thermoplasty re-
duces the amount of airway smooth muscle in the 
airway to decrease asthma attacks due to broncho-
constriction. The Alair® Bronchial Thermoplasty 
System, manufactured by Asthmatx, Inc., is cur-
rently under clinical investigation. 
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AstraZeneca, Educational Sponsor
AstraZeneca is a major international healthcare 
business engaged in the research, development, 
manufacture and marketing of prescription phar-
maceuticals and the supply of healthcare services. 
It is one of the world’s leading bio-pharmaceutical 
companies with healthcare sales of $26.47 billion 
and leading positions in sales of gastrointestinal, 
cardiovascular, neuroscience, respiratory, oncology 
and infection products. AstraZeneca is listed in the 
Dow Jones Sustainability Index (Global) as well as 
the FTSE4Good Index.

In the United States, AstraZeneca is a $12.44 
billion health care business with more than 12,000 
employees. For nearly three decades, AstraZeneca 
has offered drug assistance programs side by side 
with its medicines, and over the past five years, has 
provided over three billion in savings to more than 
one million patients throughout the U.S. and Puerto 
Rico. AstraZeneca has been named one of the “100 
Best Companies for Working Mothers” by Working 
Mother magazine and is the only large pharma-
ceutical company named to FORTUNE magazine’s 
2007 list of “100 Best Companies to Work For.” In 
2006, for the fifth consecutive year, Science maga-
zine named AstraZeneca a “Top Employer” on its 
ranking of the world’s most respected biopharma-
ceutical employers.
For more information about AstraZeneca, please 
visit: www.astrazeneca-us.com.

Auxilium Pharmaceuticals, Booth 16
Auxilium Pharmaceuticals, Inc. is a specialty bio-
pharmaceutical company committed to providing 
innovative solutions for unmet medical needs that 
are often undiagnosed or under-treated.

Bayer HealthCare 
Pharmaceuticals, Booth 57
Bayer HealthCare Pharmaceuticals is the U.S.-
based pharmaceuticals unit of Bayer HealthCare, 
a global, innovative leader in the healthcare and 
medical vproducts industry. We aim to discover and 
manufacture products that improve human health 
worldwide by diagnosing, preventing and treating 
diseases in Women’s Healthcare, Diagnostic Imag-
ing, Specialized Therapeutics, Hematology, Cardi-
ology and Oncology. 

BioRx, Booth 61
Bio Rx is a highly specialized provider of pharmacy 
and clinical services targeted at extremely high-
cost, low prevalence, chronic diseases. We are 
unique in that we employ a centralized drug distri-
bution model coupled with decentralized customer 
and clinical services. BioRx delivers a high touch, 
disease specific program offering, specializing in 
Hemophilia, Primary Immune Deficiency Disorders, 
Comprehensive IVIG Management, and Nutrition 
Management.

BioRx is the first company to have a compre-
hensive Inhibitor Management Program (IMPACT). 
Please see our website at www.biorx.net.

BioRx can save you money by providing in-
creased patient monitoring and clinical assistance.
• National Provider
• ACHC accreditation

BioScrip, Booth 28
BioScrip is a specialty pharmaceutical healthcare 
organization that partners with patients, physicians, 
healthcare payors and pharmaceutical manufactur-
ers to provide access to medications and manage-
ment solutions to optimize outcomes for chronic 
and other complex healthcare conditions.

Biogen IDEC, Booth 40 and Educational Sponsor
Biogen Idec creates new standards of care in 
therapeutic areas with high unmet medical needs. 
Founded in 1978, Biogen Idec is a global leader in 
the discovery, development, manufacturing and 
commercialization of innovative therapies. Patients 
in more than 90 countries benefit from Biogen 
Idec’s significant products that address diseases 
such as multiple sclerosis (MS), lymphoma and 
rheumatoid arthritis.

Boehringer Ingelheim  
Pharmaceuticals, Booth 53 and Educational 
Sponsor
Boehringer Ingelheim Pharmaceuticals, Inc., the 
U.S. subsidiary of Boehringer Ingelheim, headquar-
tered in Germany, operates globally in 47 coun-
tries with approximately 39,800 employees. The 
company is committed to researching, developing, 
manufacturing, and marketing novel products of 
high therapeutic value for human and veterinary 
medicine.

Bristol-Myers Squibb, Educational Sponsor
Helping patients prevail in their fight against seri-
ous disease is more than our goal. It’s what energiz-
es us to come to work every day. It’s the foundation 
of our business strategy. And at the end of the day 
our success as a next-generation BioPharma leader 
is measured by one thing: the difference we make 
in the lives of patients.

CCS Medical, Booth 46
CCS Medical is an industry leader in the home de-
livery of diabetes and chronic care products. We 
help quality-focused payors drive healthy outcomes 
through customized supply management. Stop by 
our booth to learn how we can help you improve 
your diabetes disease management program. 

Celgene Corporation, Educational Sponsor

Considine & Associates  
HealthClaim Review, Booth 64
Considine & Associates (HealthClaim Review®) is 
a URAC-accredited independent medical review 
company. Products include medical necessity de-
termination, coding and claims review, fraud and 
abuse review, disability review, usual and custom-
ary line-by-line repricing of inpatient hospital bills, 
and outpatient surgery center repricing. A large 
national physician consultant panel covers all medi-
cal specialties. We also provide peer review, claims 
payment assistance and appeals assistance to med-
ical provider groups.

Coram Specialty Infusion, Booth 47
Coram is a leading national provider of specialty 
home infusion and pharmacy services specializing 

in anti-infectives, pain and palliative care, alpha-1 
augmentation, immunoglobulin, and parenteral nu-
trition among others. With more than 75 branches 
and over 55 infusion suites, Coram offers national 
presence and comprehensive local coverage. Our 
30 years of clinical experience have resulted in a 
commitment to positive outcomes and more than 
850 contracts with a variety of payors. Visit us on-
line at www.coramhc.com.

DNA Direct, Booth 23
DNA Direct delivers guidance and decision sup-
port for genomic medicine to patients, providers 
and payers. The company’s comprehensive clini-
cal programs are unique to genomic medicine, and 
combine proprietary technology with genetic ex-
pertise, including a national call center of genetic 
experts, web-based applications, and educational 
resources and training. The company is based in 
San Francisco. For more information, visit www.
dnadirect.com.
 
Edgepark Medical Supplies, Booth 71
Edgepark, the nationwide leader in home-deliv-
ered medical supplies for diabetes, ostomy, wound 
care, urological, incontinence and more, has what 
you need, when you need it. We are contracted 
with over 1,000 private insurance plans and accept 
Medicare assignment. For more information, call us 
at 1-800-321-0591 or visit www.edgepark.com.

Eisai, Inc.
Booth 15 and Educational Sponsor
Eisai Inc. is a U.S. pharmaceutical subsidiary of Eisai 
Co., Ltd., a research-based human health care (hhc) 
company that discovers, develops and markets 
products throughout the world. Eisai focuses its 
efforts in three therapeutic areas: neurology, gas-
trointestinal disorders and oncology/critical care. 
Established in 1995 and ranked among the top-20 
U.S. pharmaceutical companies (based on retail 
sales), Eisai Inc. began marketing its first product 
in the United States in 1997 and has rapidly grown 
to become an integrated pharmaceutical business 
with fiscal year 2007 (year ended March 31, 2008) 
sales of approximately $3 billion, including the re-
sults of the acquisition of MGI PHARMA, Inc. 

Eisai Inc. employs approximately 1,500 people at 
its headquarters in Woodcliff Lake, NJ, at its state-
of-the-art pharmaceutical production and formula-
tion research and development facility in Research 
Triangle Park, NC, and in the field. For more infor-
mation about Eisai, please visit www.eisai.com.
  
Enhanced Care Initiatives, Booth 58

Forest Laboratories, Educational Sponsor
 
Genentech, Booth 55 and Educational Sponsor
Genentech has been a pioneer in biotechnology, 
focusing on discovering and developing innovative 
therapeutics and continues to explore solutions for 
ongoing patient and physician needs. Our portfolio 
includes 21 products on the market and more than 
50 projects in the pipeline. In addition to world-
class research and clinical expertise, Genentech 
has comprehensive resources to help alleviate the 
financial burden for patients and provide generous 
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donations to various independent public charities 
that offer copay assistance to eligible patients. The 
company, a wholly owned member of the Roche 
Group, has headquarters in South San Francisco, 
California. http://www.gene.com.

Genomic Health, Booth 26
Genomic Health, Inc., a life science company lo-
cated in Redwood City, California, conducts so-
phisticated genomic research to develop clinically 
validated molecular diagnostics, which provide 
individualized information on the likelihood of dis-
ease recurrence and response to chemotherapy. 
These diagnostic technologies generate informa-
tion that payers, physicians and members can use 
in assessing treatment decisions.

Genzyme, Booth 65
Genzyme Genetics Headquarters
1700 West Park Drive, Suite 400
Westborough, MA 01581
Reproductive/Genetics Client Services Tel: (800) 
848-4436
Oncology/Pathology Client Services Tel: (800) 
447-5816
www.genzymegenetics.com
www.mytestingoptions.com
Genzyme Genetics, a business unit of Genzyme 
Corporation, is a leading, nationwide provider of 
high-quality, complex testing services for physi-
cians and their patients. Genzyme Genetics offers 
an extensive specialized oncology and reproduc-
tive testing menu, educational programs, genetic 
counseling services and consultative expertise. 
Genzyme Genetics meets the needs of managed 
care organizations, their network physicians and 
members in a variety of ways. Working together as 
strategic partners, we support network physicians 
to select only medically appropriate, clinically and 
cost effective testing and enable members to make 
informed decisions about their testing options.

Gilead Sciences, Booth 54 and Sponsor
Gilead Sciences, Inc. is a research-based biopharma-
ceutical company that discovers, develops and com-
mercializes innovative medicines in areas of unmet 
need. With each new discovery and experimental drug 
candidate, we seek to improve the care of patients 
suffering from life-threatening diseases. Gilead’s pri-
mary areas of focus include HIV/AIDS, liver disease 
and serious cardiovascular and respiratory conditions. 
Headquartered in Foster City, California, Gilead has 
operations in North America, Europe and Australia. 

Given Imaging, Booth 37
Since 2001 Given Imaging has advanced gastroin-
testinal diagnosis through the development and 
marketing of innovative, patient-friendly tools in-
cluding PillCam® SB for imaging the small intestine 
and PillCam ESO for imaging the esophagus. Given 
Imaging’s other capsule products include the Ag-
ile™ patency capsule to verify intestinal patency 
and the Bravo® pH Monitoring System, the only 
wireless, catheter-free, 48-hour pH test to assess 
GERD. www.givenimaging.com

Health Career Professionals, Booth 25
Health Career Professionals, LLC offers a “complete 

solution” to individual managed care professionals 
and to managed-care companies. Individuals ap-
preciate our confidential ‘agent’ approach to help 
them make career and job transitions. 

Employers appreciate our holistic approach to 
this business. We are as concerned about retain-
ing employees are we are about recruiting them. 
Our clients eliminate costly mis-hires and upgrade 
their ineffective recruiting and retention practices. 
Contact us at 866-71-0687 or www.HealthCareer-
Professionals.com

Healthpoint Ltd., Booth 41
Since 1992, HEALTHPOINT has been dedicated 
to innovative technologies for the prevention 
and treatment of acute, chronic and burn-related 
wounds. The company is presently focused on the 
research and development of novel biologics and 
pharmaceuticals intended to improve clinical and 
quality of life outcomes. Currently marketed prod-
ucts include: Collagenase SANTYL® Ointment, 
OASIS® Wound Matrix, HYDROFERA BLUE® Bac-
teriostatic Wound Dressings, and SURGICEPT® 
Waterless Surgical Hand Antiseptic. HEALTHPOINT 
is also committed to advancing the care and treat-
ment of wounds through support of industry lead-
ing continuing education from THE WOUND INSTI-
TUTE®. To learn more about this comprehensive 
and award winning educational resource, please 
visit TheWoundInstitute.com®. HEALTHPOINT is a 
DFB Pharmaceuticals, Inc. affiliate company, and is 
based in Fort Worth, Texas. For more information, 
visit the HEALTHPOINT website at www.health-
point.com.

Hologic, Booth 43
Hologic, Inc. is a leading developer, manufacturer 
and supplier of premium diagnostics products, 
medical imaging systems and surgical products 
dedicated to serving the healthcare needs of wom-
en. Hologic’s core business units are focused on 
breast health, diagnostics, GYN surgical, and skel-
etal health. We believe that the health issues fac-
ing women today deserve and demand the singular 
dedication of a passionate company.
For more information, please visit www.hologic.com 

ICLOPS LLC, Booth 3
ICLOPS is a physician-owned medical strategy and 
technology company with the most advanced Reg-
istry in use for physicians and physician organiza-
tions. ICLOPS is the leader in solutions for Pay for 
Performance, Clinical Integration, and PQRI. We 
facilitate physicians’ adaptation to their market 
environment, and provide the tools they need to 
participate, validate, and manage quality efforts. 
Our solutions are aimed at all levels– the individual 
physician, the practice, and the physician organiza-
tion or network.

ImpediMed, Inc., Booth 14
Prospectively manage lymphedema in breast can-
cer patients. ImpediMed partners with health plans 
to effectively manage of this common co-morbid-
ity of treatment. Earlier detection allows earlier, 
more cost-effective intervention resulting in better 
outcomes. NIH data demonstrates successful inter-
vention and return to pre-surgical baselines when 

identified at a subclinical stage. L-Dex™ devices 
are non-invasive, portable, FDA cleared and easy 
to use. Improve patient quality of life and reduce 
costs for compression pumps and intensive long-
term treatment. 

Innovent Oncology, Booth 27
With a unique focus on supporting the entire pa-
tient care continuum, Innovent Oncology offers 
payers and oncology providers tools to improve 
clinical outcomes while reducing the cost of can-
cer care. Our integrated cancer solution is the only 
comprehensive program which addresses the pri-
mary cancer care cost drivers including: the wide 
variation in treatment selection, deterioration of 
patient health status between treatments, and inef-
fective interventions near the end of life. 

Ipsen, Booth 17
Ipsen is an innovation-driven international specialty 
pharmaceutical group, currently marketing more 
than 20 drugs and employing nearly 4,000 people 
around the world.

Our development strategy is based on a com-
bination of specialized products in our targeted 
therapeutic areas (oncology, endocrinology, and 
neurology) and primary care products, which help 
finance our research and development activities.

KCI, Booth 75
KCI
8023 Vantage Dr.
San Antonio, Texas 78230
Customer Service Telephone Number:
Toll Free: 1-888-275-4524
FAX: 210-255-6319
Email: info@kci1.com 
Web Site Address: www.kci1.com 
Kinetic Concepts, Inc. (NYSE: KCI) is a leading 
global medical technology company devoted to 
the discovery, development, manufacture and mar-
keting of innovative, high technology therapies and 
products for the wound care, tissue regeneration 
and therapeutic support system markets. Head-
quartered in San Antonio, Texas, KCI’s success 
spans more than three decades and can be traced 
to a history deeply rooted in innovation and a pas-
sion for significantly improving the healing - and the 
lives - of patients around the world.

Kindred Healthcare, Booth 60 and Sponsor
Kindred Healthcare is the largest diversified post-
acute provider in the United States. Kindred, 
through its subsidiaries, operates long-term acute 
care hospitals, skilled nursing centers and a con-
tract rehabilitation services business, Peoplefirst 
Rehabilitation Services, across the United States. 
Ranked first in Fortune magazine’s Most Admired 
Companies “Health Care: Medical Facilities” cate-
gory, Kindred’s mission is to promote healing, pro-
vide hope, preserve dignity and produce value for 
each patient, resident, family member, customer, 
employee and shareholder we serve.

Lilly USA, Booth 29 and Sponsor
Lilly, a leading innovation-driven corporation, is de-
veloping a growing portfolio of first-in-class and best-
in-class pharmaceutical products by applying the 
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latest research from its own worldwide laboratories 
and from collaborations with eminent scientific orga-
nizations. Headquartered in Indianapolis, IN, Lilly pro-
vides answers – through medicines and information 
– for some of the world’s most urgent medical needs. 

LipoScience, Booth 62
LipoScience offers the NMR LipoProfile® test. The 
NMR LipoProfile test measures LDL particle num-
ber (LDL-P) and standard lipid parameters to aid in 
the management of cardiovascular disease using 
nuclear magnetic resonance (NMR) technology. For 
more information, please visit www.lipoprofile.com.

March of Dimes, Booth 51
Our products reflect more than 70 years of experi-
ence in promoting healthy behaviors that lead to 
healthy pregnancies and healthy babies. Our goal is 
to provide businesses and health care professionals 
with the consumer and continuing education prod-
ucts they need to improve the health of mothers 
and babies. Visit us to receive our catalog of edu-
cation products and enter to win a $50 American 
Express gift card.

McKesson Medical Surgical/ 
Sterling Medical, Booth 67
About Sterling Medical Services, Inc. LLC. Founded 
in 1992, Sterling Medical Services is a national pro-
vider and distributor of medical disposable sup-
plies, health management services and Continuous 
Quality Management programs to the home care 
market. Our customers include managed care or-
ganizations and other health insurance plans, home 
health nursing agencies, physician practices, rehab 
facilities, out-patient clinics, hospital discharge 
nursing, and individual patients. Sterling Medical, 
based in Moorestown, New Jersey is part of McKes-
son Medical-Surgical.

For more information call 1-800-216-5500 or 
visit www.sterlingmedical.com

Medical Review Institute of America, 
Booth 50
Review of medical/disability/work comp/behavioral 
health/pharmacy cases by board certified, actively 
practicing physicians on a matched-specialty basis. 
URAC accredited and NCQA certified. Prospec-
tive, concurrent, or retrospective review, 24-48 
hour written responses and phone consultations. 
600+ physicians in 48 states reviewing medical ne-
cessity, appropriate treatment or hospitalization, 
experimental procedures/drugs/medical devices/
transplants. Cost effective physical medicine UM 
service. Per case service available.

Medtronic Diabetes, Booths 33/34 and 
Educational Sponsor
Medtronic is the global leader in medical technol-
ogy - alleviating pain, restoring health, and extend-
ing life for millions of people around the world. Ev-
ery year, Medtronic provides medical professionals 
with products and therapies to help improve the 
lives of nearly 6 million people. Primary products 
include those for heart and vascular disease, neu-
rological disorders, chronic pain, spinal disorders, 
diabetes, urologic and digestive system disorders, 
and ear, nose and throat disorders. 

Merck & Co., Booth 4

Millennium The Takeda Oncology 
Company, Educational Sponsor
Millennium: The Takeda Oncology Company com-
bines the innovative science of a leading American 
biopharmaceutical company with the global assets 
– both intellectual and fiscal – of Japan’s largest 
pharmaceutical company. We are focused exclu-
sively in oncology to improve the treatment of can-
cer around the world.
 
MultiPlan, Booth 49
MultiPlan is the industry’s oldest and largest inde-
pendent provider network allowing access to a di-
verse base of over 2,100 clients and over 40 million 
lives nationally. An estimated 4,500 acute-care hos-
pitals, 110,000 ancillary care facilities and 550,000 
healthcare practitioners participate in the PHCS 
and/or MultiPlan networks. Founded in 1980, Multi-
Plan is owned by a group of investors led by The Car-
lyle Group. Visit us online at www.multiplan.com.

Nexus Healthcare, Booth 30
Nexus Healthcare is an executive search firm dedi-
cated to placing medical directors, chief medical 
officers, and exceptional healthcare executives in 
the healthcare industry nationwide. Our extraor-
dinary client base consists of managed care orga-
nizations, health systems, hospitals and physician 
group practices. 

Our innovative approach to executive search al-
lows us to identify key individuals for our clients’ or-
ganizational challenges that can best support their 
strategic objectives. We have access to the highest 
caliber of managed care talent.

If you have an available position or have an inter-
est in our placement service, please contact David 
Mara at (804) 527-1905 or e-mail at dmara@nexushc.
com Internet: www.nexushc.com

Novo Nordisk, Booth 73
Novo Nordisk is a healthcare company and a world 
leader in diabetes care. In addition, Novo Nordisk 
has a leading position within areas such as hemo-
stasis management, growth hormone therapy and 
hormone replacement therapy. Novo Nordisk man-
ufactures and markets pharmaceutical products 
and services that make a significant difference to 
patients, the medical profession and society. With 
headquarters in Denmark, Novo Nordisk employs 
more than 27,900 employees in 81 countries, and 
markets its products in 179 countries. For more in-
formation, visit novonordisk.com.

Ortho-McNeil-Janssen  
Pharmaceutical, Booth 76 and  
Educational Sponsor
1000 Route 202 South
Raritan, NJ 08869
(908) 218-6000
The Strategic Business Group of Ortho-McNeil-
Janssen Pharmaceuticals, Inc represents the follow-
ing divisions: Janssen, McNeil Pediatrics, Ortho-
McNeil, Ortho McNeil Neurologics, Ortho Women’s 
Health & Urology and PriCara. We offer unbranded 
resources to help you enhance healthcare manage-
ment in the following therapeutic areas: Mental 

health (schizophrenia), Migraine, Infectious Dis-
ease, Pain, VTE Prevention, ADHD in Children and 
Women’s Health.

Outcomes Health Information  
Solutions, Booth 38 and Sponsor
Outcomes Health Information Solutions is a total 
solutions partner for healthcare data auditing and 
analytics. Outcomes provides end-to-end solutions 
to help improve payment integrity data, to support 
accreditation programs, and to meet regulatory 
requirements. Outcomes’ nationwide network of 
registered nurses and certified coders profession-
ally acquire, audit, and analyze healthcare data for 
healthcare organizations. Outcomes specializes in:
• CMS HCC Risk Adjustment
• HEDIS
• E/M Audits
• Medical Record Reviews (Accreditation)
• And more

PerkinElmer, Booth 56 and Breakfast  
Symposium Sponsor
PerkinElmer is a global company focused on im-
proving the health and safety of people and their 
environment. From earlier medical insights and 
more effective therapies to cleaner water and safer 
homes, PerkinElmer touches the lives of millions 
of people around the world every day. The world 
leader in newborn screening, PerkinElmer is an in-
novator in prenatal testing, pre-eclampsia research 
and molecular cytogenetics. NTD Laboratories 
provides prenatal screening services and ViaCord® 
supports cord blood banking. 

Pfizer, Inc., Educational Sponsor
Good health is vital to all of us, and finding sustain-
able solutions to the health care challenges of our 
changing world cannot wait. That’s why we at Pfizer 
are committed to being a global leader in health care 
and to helping change millions of lives for the better 
through providing access to safe, effective and afford-
able medicines and related health care services to the 
people who need them. We have a leading portfolio of 
medicines that prevent, treat and cure diseases across 
a broad range of therapeutic areas, and an industry-
leading pipeline of promising new products in areas 
such as oncology, cardiovascular disease and diabe-
tes. To ensure that we deliver the value our patients 
and customers need and our shareholders deserve, 
we are focused on continually improving the way we 
do business; on operating with transparency in every-
thing we do; and on listening to the views of all of the 
people involved in health care decisions. 

ProPath, Booth 68 and Sponsor
ProPath® is one of the largest physician-owned 
anatomic pathology group practices serving clini-
cians nationwide. Our more than 35 board certified 
pathologists offer subspecialty expertise in Der-
matopathology, GI Pathology, Hematopathology, 
Cytopathology, Urologic Pathology, Surgical Pa-
thology, Renal Pathology, Immunohistochemistry 
and Cytogenetics. We value our partnership with 
clinicians and health plans to provide quality, cost-
effective patient care. Visit www.propath.com or 
call (214) 237-1664 to learn more about how Pro-
Path can enhance your network.
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Purdue Pharma LP, Booth 39
As a privately held pharmaceutical company found-
ed by physicians, Purdue is focused on meeting the 
needs of healthcare providers and the patients in 
their care. We are committed to finding, develop-
ing, and bringing to market new medicines and re-
lated products that improve health outcomes.

RCM Health Care Services, Booth 66
With over 30 years of experience, RCM HEALTH 
CARE SERVICES specializes in long-term and 
short-term staffing as well as executive search and 
placement for the following fields: Nursing, Reha-
bilitation (PT, OT and SLP), Managed Care, Allied 
Health Care, Health Care Management and Medi-
cal Office Support. In addition, RCM is the proven 
nation’s leader in Foreign Nurse and Rehabilitation 
Recruitment. 

Reckitt Benckiser Pharmaceuticals
Reckitt Benckiser Pharmaceuticals, the maker of 
SUBOXONE®, is at the forefront providing educa-
tional resources and opioid dependence treatment 
options to physicians and patients dealing with the 
chronic relapsing disease of opioid dependence. 
Being a leader in addiction treatment, Reckitt 
Benckiser Pharmaceuticals seeks to improve ac-
cess to quality treatment and improve outcomes 
for opioid dependent patients. In this effort we 
work to develop innovative solutions that address 
the unmet needs of providers, payers and espe-
cially patients.
 
Sandoz, Inc., Booth and Sponsor
Sandoz, a Division of the Novartis group, is a glob-
al leader in the field of generic pharmaceuticals, 
offering a wide array of high-quality, affordable 
products that are no longer protected by patents. 
Sandoz has a portfolio of about 1000 compounds 
and sells its products in more than 130 countries. 
Key product groups include antibiotics, treatments 
for central nervous system disorders, gastroin-
testinal medicines, cardiovascular treatments and 
hormone therapies. Sandoz develops, produces 
and markets these medicines along with pharma-
ceutical and biotechnological active substances 
and anti-infectives. In addition to strong organic 
growth in recent years, Sandoz has made a series 
of acquisitions including Lek (Slovenia), Sabex 
(Canada), Hexal (Germany) and Eon Labs (U.S.). 
In 2008, Sandoz employed around 23,000 people 
worldwide and posted sales of USD 7.6 billion.

In the U.S., we operate as Sandoz Inc. and have 
achieved a top position as one of the largest manu-
facturers of generic pharmaceutical products in this 
growing market. Sandoz Inc. manufactures more 
than 900 products, and employs approximately 
1,200 people.

Sanofi Pasteur, Booth 32
Sanofi Pasteur Inc., the vaccines division of sanofi 
aventis Group, provides pediatric, adult, and travel 
vaccines for diseases such as diphtheria, tetanus, 
pertussis, polio, Haemophilus influenzae type b, 
influenza, rabies, Japanese encephalitis, typhoid 
fever, yellow fever, and meningococcal disease. To 
learn more about our products, visit our exhibit.

sanofi aventis, Educational Sponsor
The sanofi-aventis Group is the world’s 3rd larg-
est pharmaceutical company, ranking number 1 in 
Europe. Backed by a world-class R&D organization, 
sanofi-aventis is developing leading positions in 
seven major therapeutic areas: cardiovascular dis-
ease, thrombosis, oncology, metabolic diseases, 
central nervous system, internal medicine and vac-
cines. The sanofi-aventis Group is listed in Paris 
(EURONEXT : SAN) and in New York (NYSE : SNY). 
www.sanofi-aventis.com

Shire HGT, Booth 44
Shire is a leading specialty biopharmaceutical 
company that focuses on meeting the needs of 
the specialist physician. The Shire Human Genetic 
Therapies business unit focuses on researching, 
developing and commercializing human enzyme re-
placement therapies for serious genetic disorders 
such as Fabry disease, Hunter syndrome (MPS II) 
and Gaucher disease. To learn more, please visit 
www.shire.com.

Shire Pharmaceuticals, Educational 
Sponsor
Shire’s strategic goal is to become the leading spe-
cialty biopharmaceutical company that focuses on 
meeting the needs of the specialist physician. Shire 
focuses its business on attention deficit and hyper-
activity disorder, human genetic therapies and gas-
trointestinal diseases. Shire believes that a carefully 
selected portfolio of products with a strategically 
aligned and relatively small-scale sales force will 
deliver strong results. 

Smith & Nephew, Booth 52
Smith & Nephew Orthopaedics focuses on repair-
ing and healing the human body by being a global 
provider of leading-edge joint replacement systems 
for knees, hips and shoulders; having a full line of 
trauma products to help repair broken bones; and 
a range of medical devices and orthobiologics to 
help alleviate lower back pain and joint pain, and 
promote healing. Please visit www.smith-nephew.
com for more information on all our products.

Takeda Pharmaceuticals North 
America

Teva Neuroscience, Booth 35 and  
Educational Sponsor
• 1-800-887-8100 
• 1-877-429-4532 
• 1-800-221-4026
• www.sharedsolutions.com 
• www.parkinsonshealth.com 
• www.tevaneuroscience.com
At Teva Neuroscience, our inspiration to achieve 
comes from knowing we help people who live with 
neurological diseases.

We first made that happen in multiple sclerosis 
(MS) then Parkinson’s disease (PD), and today we 
are expanding our reach with a vision to be the 
North American leader in neurology through the 
quality of our people, our products, and our focus 
on the patient. Each has a critical role, but the pa-
tient is at the center of everything we do.

 
The Assist Group, Booth 18
The Assist Group is the industry leader in complex 
claims resolution services, leveraging advanced 
technology and industry experts to develop Clin-
Assist, the next generation of claims management 
solutions. ClinAssist provides comprehensive claim 
resolution services from screening through settle-
ment that significantly reduce costs. Our products 
also include CareAssist, offering complete clinical 
and financial management of complex newborns. 
Founded in 1999, The Assist Group has offices in 
Lakewood, Colo. and Irvine, Calif.

The SCOOTER Store, Booth 63
The SCOOTER Store and our rehab division, Alli-
ance Seating & Mobility, provide standard power 
wheelchairs and scooters, as well as custom re-
hab power wheelchairs, pediatric wheelchairs and 
custom manual wheelchairs across the country. 
We work with most health insurance companies, 
Medicare and Medicaid to provide freedom and 
independence to people with limited mobility. For 
more information, contact Marci Chapman at (830) 
627-4336 or visit our website at www.thescooter-
store.com.

UCB, Educational Sponsor
A global biopharma focused on severe diseases 
with operations in more than 40 countries. We 
combine biology and chemistry to make major 
breakthroughs. By integrating our expertise in 
large, antibody-based molecules and small, chemi-
cally-derived molecules, we can offer families with 
severe diseases and their specialist physicians the 
advantages of both large and small molecules to 
produce extraordinary breakthroughs. We partner 
with the leaders in the pharmaceutical industry. 

The complexities of severe diseases are beyond 
the expertise and resources of a single organiza-
tion. That is why we have teamed up with over 30 
partners - we play to our strengths and tap into 
the organizations with greater or complementary 
strengths
 
USGI Medical, Booth 24
USGI Medical is committed to the development of 
technologies to enable Incisionless Surgery – the 
treatment of diseases through the natural pas-
sageways of the body. USGI’s Incisionless Operat-
ing Platform provides the specialized tools needed 
to perform procedures through a patient’s mouth 
or other natural orifices, eliminating the need for 
external incisions into the abdomen. Importantly, 
USGI has demonstrated the breakthrough capabil-
ity to reliably and durably fixate and plicate GI tract 
tissue without an incision. Our exclusive, enabling 
technology is driving the development of improved 
treatments in weight loss intervention, appendec-
tomy, cholecystectomy and other traditional gen-
eral surgery applications.

United Seating & Mobility, Booth 20
We have a 30-year legacy of understanding com-
plex mobility, advanced technology and the pro-
cess that goes into finding the right wheelchair for 
each person. Our staff of more than 60 clinically - 
certified wheelchair professionals and 100 factory-
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trained service technicians are dedicated to provid-
ing those with disabilities with the best pathways to 
more satisfying lives, using the broadest possible 
range of products. 

We are accredited nationally by ACHC and a 
qualified provider for most insurance plans, Medi-
care and Medicaid. 

We are united in our passion for putting lives in 
motion. Delivering exceptional equipment, follow-
through service and thoughtful care. 

www.unitedseating.com - 800.500.9150

Valence Health, Booth 21
Valence Health, founded in 1996, specializes in 
products and services for provider organizations, 
and is a recognized leader in the area of Clinical In-
tegration. We offer development, implementation 
and ongoing support of FTC-compliant programs, 
and can have an organization positioned for joint 
contracting in 12 months or less. In addition, Va-
lence provides a full complement of BPO services, 
including claims processing, medical, financial and 
data management, and custom web-based applica-
tions like our Messenger Model tool.

Vermedx, Booth 36 and Sponsor
The Vermedx® Diabetes Information System assists 
medical group members in achieving Rewards Shar-
ing, Productivity, and Quality Improvement goals. 
This NIH clinical trial-validated technology can be 
readily deployed in virtually any clinical setting. It 
requires no investment in hardware, clinical staff or 
patient data entry and is compatible with, but not 
dependent upon, EMRs. As stated in The American 
Journal of Managed Care, “Vermedx is a low-cost, 
provider-friendly decision support system for pri-
mary care adults with diabetes.” 
www.vermedx.com 
david.potter@vermedx.com 

Walgreens, Booth 59
Walgreens is a single-source provider of compre-
hensive pharmacy and related healthcare services. 
Through our community pharmacies, mail service, 
specialty pharmacy, home care and pharmacy ben-
efit management programs, we offer cost-effective 
solutions to meet the changing needs of the health-
care industry. We are committed to providing su-
perior client and patient support, including clinical 

pharmacy services. Our goal is to improve member 
satisfaction, while helping our clients manage their 
overall healthcare costs. 

Wheelchair Professionals, Booth 19
Wheelchair Professionals, with 180+ locations 
across the country, is the largest national network 
of mobility specialists with the resources to provide 
the payer community with solutions for their client’s 
basic mobility needs and resolve the challenges of 
complex rehab. 

XDx, Booth 45
XDx is a molecular diagnostics company focused 
on the discovery, development and commercial-
ization of non-invasive gene expression testing in 
the areas of transplant medicine and autoimmu-
nity. XDx has one marketed product, AlloMap® 
Molecular Expression Testing, a non-invasive 
genomic test to aid in the management of heart 
transplant patients. 
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The quality information and tools you need,
when and where you need them  

Introducing QualitySolutions360.com

Please come visit us at Booth 76 to learn more.
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