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introduction
More than one in three American adults have at 
least one type of cardiovascular disease1 and it is 
the leading cause of death in the U.s. for both men 
and women. recent estimates of the total burden 
of cardiovascular disease equate to $312.6 billion in 
annual combined direct and indirect costs.1 Heart 
failure is one of the main causes necessitating acute 
hemodynamic support, and acute heart failure is 
the leading reason for medical readmissions in the 
Medicare population2-4 and is likely a major read-
mission driver for private commercial health plans. 
these heart failure patients typically have unstable 
hemodynamic profiles, with left ventricular func-
tion and/or an ejection fraction frequently less than 
30 percent, which has clinical and economic impli-
cations to payers and providers alike.

temporary and timely use of percutaneous cardi-
ac assist devices (pVAds) to provide hemodynamic 
support can be particularly beneficial to two high-
risk patient populations: cardiogenic shock (cs) pa-
tients and those who require hemodynamic support 
as an adjunct to high-risk percutaneous coronary in-
tervention (Hr-Pci) procedures. for cs patients, 
pVAds urgently provide effective and systemic cir-
culatory support, prevent additional cardiac damage 
and hypoperfusion-induced organ damage, thereby 
allowing acute cardiac recovery while the damaged 
heart is off-loaded and effectively perfused. treat-
ments have included surgical hemodynamic sup-
port from extracorporeal membrane oxygenation 
(ecMo) or extracorporeal left ventricular assist 
devices (lVAds), in combination with iAbP as ap-
propriate. However, despite advances in medicine, 
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the mortality rate for cs remains over 50 percent,5-8 

and the effectiveness of these traditional therapies 
continues to be challenged.9,10 the annual incidence 
of cs stands at 40,000 to 50,000 cases per year, most 
often occurring with st-elevation myocardial in-
farction (steMi).1 it is estimated that 12,000 post-
steMi cardiogenic shock patients are in need of 
acute hemodynamic support.1

for other high-risk patients, pVAds are intended 
to ensure that percutaneous revascularization pro-
cedures and other interventions can be performed 
successfully; it can be an option for select patients 
who are turned down for complex, invasive surgi-
cal and cardiac procedures because of their clinical 
and coronary anatomy risk. Approximately 7 to 10 
percent of the 600,000 Pci procedures performed 
annually are at high risk for hemodynamic col-
lapse and may benefit from pVAd support.11 fur-
ther, it is estimated that there are approximately 
8,000 commercially insured patients nationwide 
that would be considered to be Hr-Pci (and 
therefore pVAd) candidates.

the traditional treatment for Hr-Pci patients has 
been the iAbP, despite published data questioning 

its value.9,12-15 in the recently published Protect 
ii randomized clinical trial involving Hr-Pci pa-
tients, pVAd therapy (using impella 2.5, Abiomed, 
inc., danvers, MA) resulted in a 22 percent reduc-
tion (p = 0.023) in major adverse events compared 
to the iAbP; this reduction increased to 56 percent 
(p = 0.002) post hospital discharge.16 Alternatively, 
these patients would face high-risk coronary artery 
bypass grafting (cAbg) procedures with increased 
risk of morbidity and mortality.

the shortcomings of the traditional therapies have 
led practitioners and their patients to express a desire 
for alternative therapeutic options. Advanced tech-
nologies, such as pVAds, are filling the gap created 
by unmet clinical and practitioner needs in the pro-
vision of circulatory support for treatment of cs and 
Hr-Pci patients. furthermore, while the econom-
ic impact of adopting this new technology has been 
explored from the provider perspective, the need for 
a payer impact assessment is now appropriate. the 
objective of this study was to develop a budget im-
pact model, from the payer perspective, to estimate 
the annual direct medical costs of treatment for these 
two important patient populations and to estimate 

exhibit 1a: commercial payer database distribution of age and gender (in thousands)

age Band female Male Total % of Total

< 30 4,860 4,886 9,746 39%

30-49 3,964 3,831 7,795 31%

50-64 2,664 2,511 5,175 21%

65-79 746 777 1,523 6%

80+ 332 280 612 2%

Total 12,566 12,285 24,851

exhibit 1b: age and gender distribution for cs by treatment cohort (2009 to first half of 2011)

eCMO/lVad1 Cs pVad

age Band female Male Total % of Total 
Cohort

female Male Total % of Total 
Cohort

< 30 9 9 18 26% 0 0 0 0%

31-49 5 9 14 20% 4 7 11 20%

50-64 3 21 24 34% 6 26 32 57%

65-79 3 8 11 16% 2 9 11 20%

80+ 0 3 3 4% 1 1 2 4%

TOTal 20 50 70 13 43 56

% of Total 
Cohort

29% 71% 23% 77%

Notes: 1 included in this classification are some cases that used iaBP for ancillary circulatory support
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the combined incremental budgetary impact of in-
troducing the innovative pVAd treatment option.

Methods
study population and data sources 
data for this study were obtained from a recognized 
database compiled by optuminsight, inc. (eden 
Prairie, Mn) comprising claims generated by a 
national commercial health plan consisting of ap-
proximately 25 million members. included in the 
database were all members affiliated with fully-
insured entities as well as self-insured clients reli-
ant on administrative services only. A demographic 
profile of the plan membership appears in exhibit 
1a. overall, the database comprised approximately 
25 million members nearly evenly divided between 
males and females. the majority of members were 
under 50 years of age and over two million were 65 
years of age or older and thus likely to exhibit the 
utilization and cost characteristics of the Medicare 
population. in addition, exhibits 1b and 1c detail 

the demographics of the specific high-risk patients 
under review in this model. specifically, for Hr-
Pci, 49 percent of patients were 65 years of age or 
older, with another 44 percent between the ages of 
50 to 64. with regard to cs patients, only 21 per-
cent were 65 years of age or older, while 44 percent 
were between the ages of 50 to 64. Moreover, the 
cohort populations were heavily weighted toward 
males (71 percent to 82 percent across all cohorts 
under review).

the time frame for the claims data used in the 
model was 2009, 2010, and the first half of 2011. 
Any patient that experienced cs or had a Pci in 
2009 or 2010 was excluded from the 2010 or 2011 
data set, respectively, to avoid double counting of 
cases. this accounted for approximately 5 percent 
of the potential cases. it is also worth noting that 
advanced pVAds have been cleared for use by the 
fdA only recently, and were not widely employed 
in clinical practice prior to 2009. Accordingly, the 
30-month time interval selected for this study was 

exhibit 1c: age and gender distribution for hr-pci by treatment cohort (2009 to first half of 2011)

exhibit 2: icd-9 diagnosis and procedure codes used to classify cs and hr-pci treatment cohorts

Cardiogenic shock Classification scheme

Treatment Cohort ICD-9 Diagnosis Codes ICD-9 Procedure Codes

pVad (impella 2.5/Tandemheart 785.51 37.68

surgical (eCMO / lVad1) 785.51 37.65 or 39.65

high-risk PCi Classification scheme

Treatment Cohort ICD-9 Diagnosis Codes ICD-9 Procedure Codes

pVad (impella 2.5/Tandemheart) 401.x, 427.31, 428.x, 584.x, 
414.8, 250.x, 443.x

00.66 and 37.68

iaBP 401.x, 427.31, 428.x, 584.x, 
414.8, 250.x, 443.x

00.66 and 37.61

Notes: 1 included in this classification are some cases that used iaBP for ancillary circulatory support

high-risk PCi iaBP high-risk PCi pVad

age Band female Male Total % of Total 
Cohort

female Male Total % of Total 
Cohort

< 30 0 0 0 0% 0 0 0 0%

31-49 10 45 55 8% 0 2 2 3%

50-64 62 247 309 44% 6 24 30 39%

65-79 77 162 239 34% 3 26 29 38%

80+ 42 55 97 14% 5 10 15 20%

ToTal 191 509 700 14 62 76

% of Total 
Cohort

27% 73% 18% 82%
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chosen to maximize the sample size available for en-
try into the budget impact model (biM).

the logic applied to identify cases for each biM 
was derived from specific international classifica-
tion disease 9th Version (icd-9) diagnosis and pro-
cedure codes. claims classified as cs cases included 
patients diagnosed with cs who received surgical 
cardiac support from ecMo or extracorporeal 
lVAds (with or without iAbP support) or those re-
ceiving non-surgical cardiac support from a pVAd. 
claims classified as Hr-Pci cases included patients 
receiving a percutaneous coronary intervention 
supported by either iAbP or pVAd; a complete de-
scription of the coding schemes used to create these 
patient classifications is presented in exhibit 2.

Model development
A dynamic biM was developed to show the effect 
of pVAd adoption on commercial claim costs for 
both high-risk (cs and Hr-Pci) populations. the 
cost of an individual claim was defined as the payer’s 
maximum allowed amount in accordance with the 
payer’s provider network contracts. these allowed 
amounts subsume both the provider and patient 
components of financial responsibility and therefore 
removed member benefit differences as a confound-
ing variable in the analysis. specifically, the model 
for cs cases estimates the per member per month 
(PMPM) cost and, the overall cost of cs coverage, 
as well as the impact of increasing the percentage 
of the membership that receives pVAd therapy vs. 
current surgical alternatives for hemodynamic sup-
port, including ecMo or extracorporeal lVAd in 
combination with iAbP as appropriate. the model 
for Hr-Pci cases estimates the PMPM cost and the 
overall cost of Hr-Pci coverage, as well as the im-
pact of increasing the percentage of the membership 
that receives pVAd therapy vs. hemodynamic sup-
port via the iAbP. for both models, pVAd therapy 
includes both major types of percutaneous cardiac 
assist devices, Abiomed’s impella 2.5 and the tan-
demHeart system (cardiacAssist, inc., Pittsburgh, 
PA) as defined by icd-9 procedure code 37.68, 
with market share data from both companies indi-
cating that impella 2.5 comprises at least 80 percent 
of this category of devices.

both models included three relevant time inter-
vals for these high-risk populations: the index hos-
pital stay (up to 30 days), 31 to 90 days post-index 
hospital stay, and 91 to 365 days post-index hospital 
stay. claims activity was limited and the existence of 
meaningful differences were not observed in the 90-
day time intervals comprising the final nine months 
of the tracking period. consequently, we collapsed 
these data into a single time span for purposed of 

estimating budget impact. in addition, the claim 
costs for each time period were collected for inpa-
tient, outpatient, emergency room, physician, and 
pharmacy services. these three time intervals and 
five service components were aggregated for both 
cohorts (pVAd and surgical hemodynamic support 
alternatives) to derive an overall mean allowed costs 
for cs subpopulation of patients. similarly, for the 
Hr-Pci model, the same three time intervals and 
five service components were aggregated for both 
the pVAd and iAbP cohorts to derive an overall 
Hr-Pci coverage cost for the membership. in both 
models, these total costs were then converted into 
a PMPM for each cohort. differences were first 
analyzed assuming no change in utilization for the 
interventions under review. finally, the impact on 
PMPM and overall costs were analyzed with vari-
ous utilization changes, specifically focusing on the 
expansion of pVAd therapy as a replacement for the 
identified surgical alternatives in the cs model and 
for iAbP in the Hr-Pci model. the percentage of 
pVAd therapy adoption in this sensitivity analysis 
was permitted to vary from 10 percent to 60 percent 
in both models.

statistical analysis
our ability to conduct formal statistical analyses of 
differences between study cohorts was limited by 
lack of availability of claim-level data beyond the in-
dex admission period (defined as the first 30 days in-
cluding the index event). statistical testing of mean 
differences in allowed costs for the various service 
components and length of stay that was observed 
during the index admission period was performed 
by sPss Version 20 (ibM sPss statistics, UsA). 
differential comparisons for non-normally distrib-
uted variables were calculated by Mann-whitney 
U-test; categorical variables were compared by 
fisher’s exact test.

results
prevalence rates
for the 30-month study period spanning from 2009 
to the first half of 2011, the overall prevalence of 
cs requiring surgery and/or hemodynamic sup-
port was observed to be 0.0619 per 1,000 members. 
pVAd therapy prevalence in the cs population was 
0.00225 index admissions per thousand members, 
while the prevalence of surgical hemodynamic sup-
port alternatives was 0.00282 index admissions per 
thousand members.

for the two and a half year period from 2009 
through the first half of 2011, the overall prevalence 
of Hr-Pci was observed to be 0.0312 per 1,000 
members. pVAd therapy prevalence in this cohort 
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was 0.00306 index admissions per thousand mem-
bers, while the prevalence of iAbP was 0.0282 in-
dex admissions per thousand members.

budget impact
in the cs budget impact analysis, comparisons of 
mean allowed costs were made between the pVAd 
and the surgical hemodynamic support cohort. ex-
hibit 3 shows the mean allowed costs per cs claim 
by treatment cohort and service component for each 
time period.

the major difference in cost, both in percentage 
and absolute dollars, between the surgical cohort 
and the pVAd cohort was observed in the index 
hospital stay through 30 days. for the surgical alter-
native, the total mean cost was $457,731 compared 
with $287,731 for the pVAd cohort, a difference of 
$154,635, primarily driven by the major difference 
in costs associated with the inpatient service com-
ponent. statistical analysis, using the non-parametric 
Mann-whitney test, indicates this difference is sig-
nificant (p = 0.006). the mean length of stay (los) 
for the index hospitalization was 30.9 days for the 
surgical cases versus 20.4 for the pVAd cases (p = 
0.053). while not quite achieving statistical signifi-
cance at the p < 0.05 level (likely attributable to the 
small sample sizes involved), this differential in los 
certainly has operational implications and is worth 
noting.

the 31- to 90-day time interval revealed a similar 
cost trend between the two cohorts, with the total 
mean cost per case for the surgical alternative cohort 
at $22,650 compared to $20,682 for the pVAd to-
tal mean cost. further review of the cost categories 
shows a mixed trend with physician and pharmacy 

services being higher for the surgical cohort, but 
lower for inpatient and outpatient services compared 
to the corresponding cost categories for the pVAd 
cohort. However, the magnitude of these post-in-
dex expenditures is relatively small for both cohorts.

in the 91- to 365-day time interval, the total mean 
costs per case for surgical cohort and pVAd cohort 
were $52,904 and $32,627, respectively. the prima-
ry drivers of this cost differential are the inpatient 
and outpatient service components, which were 
higher in the surgical cohort. However, as with the 
31- to 90-day time interval, the magnitude of these 
post-index costs is negligible compared to the index 
costs previously reported.

Aggregating all costs across the 12-month track-
ing period for each qualifying case, the costs of sur-
gical cases were considerably greater than those in-
curred by the use of pVAds ($533,285 vs. $341,040, 
respectively), driven largely by the index admission 
costs reported above. both cohorts incurred approx-
imately 85 percent of their total annual cost within 
the first 30 days. this demonstrates that while these 
patients are high-intensity resource utilizers dur-
ing the acute phase of their condition, they do not 
display “chronic” utilization and cost patterns on a 
post-index basis. on a PMPM basis, the payer cost 
for surgical cases was $0.07 PMPM versus $0.03 
PMPM for pVAds.

in the Hr-Pci budget impact analyses, com-
parisons were made between the pVAd and iAbP 
device cohorts. exhibit 4 shows the mean allowed 
costs per Hr-Pci claim by treatment cohort and 
service component for each time period.

As was the case for the cs budget impact analysis, 
the major difference in allowed cost, both in per-

exhibit 3:  Mean allowed costs per cs case by treatment cohort, service component and time period 

Mean Cost Per Case 
(index stay uo to 30 days)1

Mean Cost Per Case 
(31 - 90 days)

Mean Cost Per Case 
(91 - 365 days)

Mean Cost Per Case 
(12 month Tracking Period)

service 
Component

surgical pVad ∆ surgical pVad ∆ surgical pVad ∆ surgical pVad ∆

inpatient $416,982 $262,347 $154,635 $5,128 $8,421 $(3,293) $22,647 $13,971 $8,676 $444,757 $284,740 $159,835

Outpatient 2,735 3,202 (467) 3,929 6,728 (2,799) 18,232 9,560 8,672 24,896 19,490 5,406

Physician 35,925 20,077 15,848 12,247 4,788 7,459 8,422 5,925 2,497 56,594 30,790 25,804

emergency 
room

1,873 1,901 (28) 60 28 32 698 443 255 2,631 2,371 260

Pharmacy 215 203 12 1,285 718 567 2,906 2,728 178 4,406 3,649 757

Total alowed 
Cost Per Claim

$457,730 $287,730 $170,000 $22,649 $20,683 $1,966 $52,905 $32,627 $20,278 $533,284 $341,040 $192,244

Notes: 1detail at the claim-level was available only for the index admission (1 to 30 days) time period.   The inpatient cost differential between surgical and 
pVad treatment was statistically significant (p = .006 ).  all other service component differences associated with the index admission period were not statisti-
cally significant.  although not reported in this exhibit, inpatient lOs for the surgical Cohort was 10.5 days longer than for the pVad cohort (30.9 days vs. 20.4 
days, respectively), p = .053.
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centage and absolute dollars, between iAbP cohort 
and the pVAd cohort was observed in the index 
hospital stay through 30 days. for iAbP, the total 
mean cost was $85,048 compared with $94,670 for 
the pVAd cohort. this was an 11 percent increase 
overall, primarily driven by the major difference in 
inpatient costs. statistical analysis of the cost data 
for the index stay, using the non-parametric Mann-
whitney test, indicates the difference in inpatient 
cost between the two cohorts of $12,392 was not 
statistically significant (p = 0.218). However, the 2.1 
day differential in mean index admission los be-
tween iAbP cases (11.9 days) and pVAd (9.8 days) 
was found to be a statistically significant (p = 0.001).

the 31- to 90-day time interval showed a similar 
cost trend between the two cohorts, with the to-
tal mean cost for iAbP cohort at $10,172 compared 
to $11,722 for the pVAd cohort. further review of 
the cost categories shows a mixed trend with out-
patient and er costs being higher for the iAbP co-
hort, but lower for inpatient and physician as com-

pared to those cost categories for the pVAd cohort. 
However, the magnitude of these post-index costs is 
equally not impressive for either cohort.

in the 91- to 365-day time interval, the total mean 
cost per case for iAbP cohort and pVAd cohort 
were $17,762 and $15,210, respectively. the primary 
drivers of this overall difference are the outpatient, 
er, and pharmacy cost categories being higher in 
the iAbP cohort. However, as with the 31- to 90-
day time interval the magnitude of these post-index 
costs is negligible compared to the index costs previ-
ously reported.

Aggregating all costs across the 12-month track-
ing period, the mean allowed costs of pVAd were 
somewhat more than those of iAbP ($121,602 vs. 
$112,982, respectively), driven largely by cost of the 
pVAd during the index admission. both cohorts 
incurred approximately 75 percent of their total 
annual costs during the first 30-day interval. this 
again demonstrates that these patients, while high-
intensity resource utilizers during the acute phase of 

exhibit 4:  Mean allowed costs per hr-pci case by treatment cohort, service component and time period 

Mean Cost Per Case 
(index stay uo to 30 days)1

Mean Cost Per Case 
(31 - 90 days)

Mean Cost Per Case 
(91 - 365 days)

Mean Cost Per Case 
(12 month Tracking Period)

service 
Component

iaBP pVad ∆ iaBP pVad ∆ iaBP pVad ∆ iaBP pVad ∆

inpatient $73,308 $85,700 ($12,392) $3,820 $7,458 ($3,638) $4,912 $7,382 ($2,470) $82,040 $100,540 ($18,500)

Outpatient 1,383 856 527 3,567 1,604 1,963 6,727 4,347 2,380 11,678 6,807 4,871

Physician 7,832 6,960 872 1,898 2,358 (460) 2,915 3,102 (187) 12,645 12,420 225

emergency 
room

2,135 714 1,421 233 73 160 621 379 124 2,990 1,167 1,823

Pharmacy 440 389 51 653 229 424 2,587 0 2,587 3,630 669 2,961

Total allowed 
Cost Per Claim

$85,048 $94,670 ($9,622) $10,172 $11,722 ($1,550) $17,762 $15,210 $2,552 $112,982 $121,602 ($8,620)

Notes: 1detail at the claim-level detail was available only for the index admission (1 to 30 days) time period.   The emergency room cost differential 
between iaBP  and pVad treatments was statistically significant (p < .000).  all other service component differences associated with the index admission 
period were not statistically significant.  although not reported in this exhibit, inpatient lOs for the iaBP cohort was 2.1 days longer than for the pVad 
cohort (11.9 days vs. 9.8 days, respectively),  p = 0.001.

exhibit 5a:  sensitivity analysis of the impact on pMpM and total health plan cost resulting 
from incremental Migration from surgical to pVad therapy in treating cs patients 

Percent Migration PMPM Total allowed dollars

10% ($0.0024) ($1,345,717)

20% ($0.0049) ($2,691,434)

30% ($0.0073) ($4,037,152)

40% ($0.0097) ($5,382,869)

50% ($0.0122) ($6,728,586)

60% ($0.0146) ($8,074,303)



www.namcp.org  |  Vol. 16, No. 1  |  Journal of Managed Care Medicine   67

their condition, do not display “chronic” utilization 
and cost patterns on a post-index stay basis. on a 
PMPM basis, the current costs for iAbP were $0.14 
PMPM versus $0.02 PMPM for pVAds; however, 
this simply reflects a utilization disparity driven by a 
mature adoption level for iAbP and a slowly emerg-
ing adoption level for pVAds. 

sensitivity analysis
the biM for cs cases computes the impact on 
PMPM as well as the total cost to the health plan if 
pVAd therapy had been administered to the surgical 
cohort on a sensitivity scale ranging from 10 percent 
to 60 percent. if 10 percent of the surgical cohort 
switched to pVAd therapy, the impact on the health 
plan costs would be negative $0.0024 PMPM, re-
sulting in approximately $1.3 million in potential 
cost savings for a health plan of similar size to that 
associated with this study’s database. Moreover, if 
60 percent of the surgical cohort switched to pVAd 
therapy, the impact on PMPM would be a negative 
$0.0146 PMPM, resulting in a potential savings in 
excess of $8 million for a similarly-sized health plan. 
exhibit 5a illustrates the impact on PMPM, as well 

as overall cost to the health plan, for the entire range 
sensitivity scenarios.

sensitivity analysis of the biM for Hr-Pci cas-
es was also conducted to examine the impact on 
PMPM as well as the total cost to the health plan 
if pVAd therapy had been administered to patients 
in the iAbP cohort on a sliding scale ranging from 
10 percent to 60 percent. if 10 percent of the cohort 
switched to pVAd therapy, the impact on health 
plan costs would be a positive $0.0011 PMPM, re-
sulting in approximately $603,000 in greater cost to 
the health plan under review. Moreover, if 60 per-
cent of the iAbP cohort switched to pVAd therapy, 
the impact on PMPM would be a positive $0.0065 
and over $3.6 million in additional cost to the health 
plan. exhibit 5b illustrates the impact on PMPM, as 
well as overall cost to the health plan, for the entire 
range of sensitivity scenarios.

overall budget impact
given these independent results, the combined im-
pact across both conditions yields net savings rang-
ing from approximately $2.2 million to $3.7 million 
based on assumed pVAd migrations ranging from 

exhibit 5b:  sensitivity analysis of the impact on PMPM and Total health Plan Cost resulting 
from incremental Migration iaBP to pVad Therapy in Treating hr-PCi Patients

Percent Migration PMPM Total allowed dollars

10% $0.0011 $603,415

20% $0.0022 $1,206,830

30% $0.0033 $1,810,245

40% $0.0044 $2,413,660

50% $0.0055 $3,017,075

60% $0.0065 $3,620,490

exhibit 6:  integrated sensitivity analysis for all high-risk Patients (a)

hr-PCi PMPM Cs PMPM PMPM 
Combined

Totalallowed 
amount (hr-PCi)

Total allowed 
amount (Cs)

Total allowed 
amount 

Combined

10.00% $0.0011 ($0.0024) ($0.0013) $603,415 ($1,345,717) ($742,302)

20.00% $0.0022 ($0.0049) ($0.0027) $1,206,830 ($2,691,434) ($1,484,604)

30.00% $0.0033 ($0.0073) ($0.0040) $1,810,245 ($4,037,152) ($2,226,907)

40.00% $0.0044 ($0.0097) ($0.0054) $2,413,660 ($5,382,869) ($2,969,209)

50.00% $0.0055 ($0.0122) ($0.0067) $3,017,075 ($6,728,586) ($3,711,511)

60.00% $0.0065 ($0.0146) ($0.0081) $3,620,490 ($8,074,303) ($4,453,813)

(a)represents changes in payer allowed amounts associated with a transition to pVad from targeted standards of care
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30 percent to 50 percent for both indications (refer 
to exhibit 6). these migration levels are considered 
reasonable and achievable, particularly given some 
key pVAd marketplace dynamics including:
 • clinical data demonstrating improved clinical  
  outcomes for cs and Hr-Pci patients16,17,18

 • inclusion in national clinical guidelines for   
  cardiogenic shock as endorsed by professional  
  societies
 • Minimally invasive deployment which 
  facilitates expedited introduction in emergent  
  and urgent cases
 • new category i cPt codes effective January,  
  2013
 • steady insurance coverage expansion for pVAd  
  use

discussion
the Affordable care Act and its enabling of fully-
integrated “accountable care organizations” (Acos) 
will accelerate fundamental transformation in the 
delivery of acute and chronic care, from the organi-
zation of the health care delivery system, the mea-
surement of care outcomes, and importantly pay-
ment incentives to providers. the latter change will 
likely come in the form of shared savings models 
that will attempt to align the incentives of third-
party payers and all provider types to work collab-
oratively toward positive patient-centered outcomes 
that also yield cost-mitigating benefits. such eco-
nomic benefits may include reduced adverse events, 
readmissions and resource consumption through 
new clinical protocols supported by new and im-
proved technologies.

As these incentives permeate the market through 
both the centers for Medicare and Medicaid ser-
vices and private payer initiatives, new and innova-
tive ways to deliver care to acutely ill patient pop-
ulations will be important. to this end, high-risk 
heart failure patients that experience cs or require 
a high-risk Pci have historically been treated with 
technologies and protocols that were expensive and/
or produced poor outcomes.5-15 Updated clinical lit-
erature indicates the pVAds can improve clinical 
outcomes; this budget impact model seems to indi-
cate that pVAds can do so at a minimal cost to the 
system. furthermore, this technology offers a subset 
of high-risk patients a treatment option where one 
was not previously available.16,17

importantly, this model tracked patients for a full 
year subsequent to the qualifying event to evalu-
ate key cost items that the health care system often 
does not contemplate in severe cases. in doing so, 
it became clear that while these patients experience 
relatively infrequent but very resource-intensive in-

dex events (usually associated with high inpatient 
costs), they are not incurring significant costs in 
the post-index period. thus, this new technology, 
while it represents an incremental cost to provid-
ers and payers in non-surgical cases, is producing fa-
vorable clinical outcomes at a relatively low PMPM 
cost to payers. the finding is primarily based on the 
low incidence of these high-risk cardiac patients, the 
high-cost of current surgical interventions for cs 
patients and the reduced variability of resource con-
sumption in Hr-Pci patients (extreme cost outli-
ers were more prevalent in the iAbP arm). notably, 
traditional Medicare patients appear to track along 
a similar cost dynamic, in that Hr-Pci cases cost 
more but cs cases cost significantly less, with a net 
impact that is less than $0.05 PMPM.

few studies are without limitations. while this 
study offers economic stakeholders a viable frame-
work for evaluating new technologies like pVAds, 
several model challenges should be considered when 
evaluating this analysis and/or designing subsequent 
models. first, the retrospective nature of the study 
presented challenges with regard to the matching of 
“high-risk” patients across the cohorts, particularly 
in the Hr-Pci model where “high-risk” assign-
ment was limited to claims coding and not actual 
patient assessments. in addition, with regard to the 
cs model, patients that did not undergo a surgi-
cal intervention or receive pVAd therapy were not 
analyzed given that pVAds role in this population 
is undetermined. if this population (including those 
who receive iAbP therapy without surgery) is de-
termined to benefit from pVAd therapy, future 
models will need to contemplate the impact of these 
patients on payer costs as well.

Moreover, the migration sensitivity analysis ap-
plied estimated case conversion rates to retrospective 
volumes given the difficulty in projecting targeted 
case volumes moving forward. with regard to the 
commercial claim set utilized, while the member-
ship base was large and national in scope, the result-
ing model estimates may not be completely gener-
alizable to smaller, regional plans. to this end, the 
authors encourage plans to use the structure of this 
model in conjunction with their own data to gener-
ate plan-specific results.

conclusion
in this era of health care reform, in which all stake-
holders are ultimately preparing for population 
health management, models like this one will be 
useful in identifying the most effective and efficient 
ways to manage patients, particularly high-risk pa-
tients with the potential to generate significant costs 
if not managed properly. Moreover, this model 
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seems to indicate that technologies such as pVAds 
should be given careful consideration despite their 
initial incremental cost in non-surgical cases, as the 
incidence rates for target cases are relatively low and 
post-index resource consumption is unimpressive 
from a cost standpoint. this study demonstrates that 
pVAd technology has a minimal PMPM impact 
across very challenging heart failure patient popula-
tions and throughout a technology adoption curve.
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