
www.namcp.org  |  Vol. 15, No. 4  |  Journal of Managed Care Medicine   69

summary
health plans, specialty pharmacy providers, and cancer providers are engaged in cancer management 
initiatives, some of which include discussion about whether cancer providers should continue to acquire 
cancer drugs or whether an external vendor, such as a specialty pharmacy, should deliver cancer drugs 
to the cancer provider upon receipt of a prescription of the original cancer treatment plan.  however, 
during active treatment, a cancer patient is usually assessed for health status and ability to receive the 
planned cancer treatment on the day of treatment.  if that assessment leads to a change in the treat-
ment prescription, that prescription change could result in a cost to health plans under one of the drug 
delivery models that does not occur under the other drug delivery model.  This study reviewed the 
incidence of changes in treatment prescription versus actual treatment, as well as the potential cost to 
health plans of such changes under the direct acquisition Model and the external delivered Model, as 
identified by iCd-9 coding conventions.  Both the changes in treatments delivered and cost implica-
tions were found to be significant.  The results are likely to change the perspective and strategies of 
future discussions between health plans, specialty pharmacies and cancer providers regarding drug 
delivery models.  The results may be useful to health plans and physicians in discussing cost efficient 

methods of getting the right drug to the patient at the time of treatment.

Key  points
• about one in 10 cancer treatments have variations in treatment between the original planned dosing 
and the actual day of treatment for the most common cancers:  breast, lung, colon and prostate.
• Over 90 percent of those variations in treatment result in the planned dose not being given on the 
day of treatment.
• The rest of the variations result from dose increases or dose decreases.
• if drugs are pulled on the day of treatment from a general inventory maintained by the cancer pro-
vider (direct acquisition Model), only those drugs which are actually used are billed to the health plan 
by the cancer provider, so no waste of drug in comparison to the original prescription occurs.
• if drugs are delivered to the cancer practice for administration based upon the original planned pre-
scription by the cancer provider (external delivered Model), they are billed out to the health plan by the 
external vendor upon shipment, not upon actual utilization for the patient. 
• if drugs are delivered from an external vendor to the cancer practice for a specific patient under the 
planned prescription and are not used for that patient – those drugs cannot be used for another pa-
tient, nor returned….they must be handled as “waste” and discarded by the cancer provider, resulting 
in a cost to both the health plan and the provider, in addition to the cost of the drugs actually used for 
treatment of the cancer patient.
• Based upon the results of this study, on a conservative basis, the cost of such potential “waste” to 
the health plan (in addition to the drugs actually used for treatment) under a external delivered Model, 
could reach about $5,000 per treating physician, and are possibly significantly higher under less con-
servative assumptions.
• There is a potential high impact of “waste” dollars in drug use even resulting from low (under 10 
percent) variations resulting from same day treatment changes – for both chemotherapy drugs and 
ancillary drugs that are delivered to the cancer provider for use, but that “waste” does not occur when 
cancer drugs are used from within the cancer provider’s own acquired inventory.
• drug shortages are a significant issue in oncology today, and delivery policies that cause large num-
bers of unused drugs to be destroyed would only exacerbate cancer drug shortages.
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introduction
aBoUt 80 PerCent oF CanCer Care is 
delivered in community oncology office settings 
(private or hospital owned). these are predominant-
ly private physician offices, which, as small business-

es, keep a very tight rein over their expensive drug 
inventories. Patients coming in for treatment have 
their health status assessed in the physician office 
immediately prior to receiving any drug treatments, 
so the assessment of the patient and any decisions 
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made about changes in needed drugs for treatment 
are closely linked, both in terms of staff resources 
and knowledge of the actual drugs involved and the 
causes for the change.

Drug Delivery Models in Flux: historically, 
all drugs have been acquired by the oncology of-
fice for cancer treatment, but with the advent of 
newer oral drugs and increased public and private 
payer focus on cost management in oncology, there 
has been some increase in the volume of drugs or-
dered by physician prescription and shipped to the 
office from an external pharmacy, usually driven 
by health plan policy or reimbursement structure.  
there has also been an increasing interest on the 
part of health plans and specialty pharmacy organi-
zations in whether more drugs, if not all, should be 
delivered upon prescription to the oncology office. 
Physician practices are more closely evaluating indi-
vidual drugs for both public and private payers, and 
occasionally making decisions to either send patients 
to another care system (such as a hospital outpatient 
center) or to acquire drug through an external De-
livered Model if the cost of the drug is significantly 
higher than the reimbursement rate. Physician prac-
tices across the country are struggling financially, 
and many have recently been acquired by hospitals 
or merged into large group models. each of these 
changes is initially driven by differences between 
cost and reimbursement policies of both public and 
private health plans, but as practices merge into larg-
er organizations, can also then have an unintended 
adverse financial consequence for that same public 
or private health plan. hospitals usually have dif-
ferent contract structures and pricing differences. 
health plans are now starting to analyze relation-
ships with those private physicians’ practices that 
are still private, and consider what policies might 
encourage them to remain in practice rather than to 
seek integration into a more costly hospital setting. 
in some cases, those policies under review include 
consideration of the impact on both the health plan 
and the provider of different drug delivery models.

Potential Changing Drug Delivery Models 
Cost Implications for Payers: the national as-
sociation of Managed Care Physicians, facing ques-
tions from their membership (medical directors of 
health plans, employers and larger providers) about 
the costs and implications of different delivery mod-
els for oncology drugs, engaged the services of DGh 
Consulting, onPoint oncology, llC and improve 
rX, llC, to analyze the rate and volume of drug 
changes for cancer patients during treatment. While 
there are some variations in payment structure and 
other drug delivery models in use across the country, 
the Direct acquisition Model and external Deliv-

ered Model are by far the most common currently in 
use.  Payers pay for drugs to different entities under 
these two delivery models currently being employed 
or under consideration – and at different times in the 
treatment process. those differences could be greatly 
affected by drug changes during treatment, but are 
not easily measurable by any current tracking process 
in either payer or specialty pharmacy systems. 

Impact is based upon delivery-related costs 
of drug cost only: it is important to note that 
many health plans, as well as providers, are engaged 
in numerous other activities to manage the selection 
of appropriate treatment for cancer patients and their 
disease by the physician. While those initiatives can 
also affect the ultimate cost of treatment by man-
aging drug or regimen choice, they do not affect 
the types of costs that could be incurred under the 
situation created by changing drug delivery models. 
any changes related to prior authorizations, use of 
guidelines or pathways, or other oncology manage-
ment programs would not be affected by the de-
livery method of the planned treatment. the only 
costs considered in this study relate to whether or 
not a planned treatment, once delivered, is actually 
used, and whether or not the method of delivery 
might result in a cost of unused product.  While it 
would also be possible to use other price points for 
the purpose of quantifying the potential impact on 
a dollar basis, causing the numbers to vary some-
what, the fact that there is a dollar impact related 
to the potential for unused prescribed drug would 
not vary.

the two most common drug delivery models in 
use or under consideration for oncology care are de-
scribed as follows:

Direct Acquisition Mode: Most oncology drugs 
are now acquired by the provider directly from a 
specialized oncology drug distributor and stored 
until actually used by a patient, at which point a 
claim is issued to the payer and submitted for pay-
ment.  Physicians are paid for Medicare patients at a 
payment rate of average selling Price (asP) plus 6 
percent, which is modified quarterly by the federal 
government. Private health plans pay physicians on 
a wide range of payment rates, which can be based 
upon average Wholesale Price (aWP) or asP. asP 
plus 10 percent was selected as a fairly common rep-
resentative comparison for reimbursement rates un-
der the Direct acquisition Delivery Model for the 
purposed of this study.

External Delivered Model: Under this mod-
el, health plans contract with an entity external 
to the health provider (typically a specialty phar-
macy) to acquire and deliver drugs to the health 
provider. the treating physician is expected to 
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send a prescription to that designated specialty 
pharmacy for the planned cancer treatment and 
those drugs are then sent to the physician’s of-
fice, usually within 24 to 72 hours in advance of 
the scheduled treatment day. specialty pharmacies 
then bill the health plan for the ordered drugs at 
the time they are shipped from the specialty phar-
macy, without the knowledge or ability to recon-
cile whether or not the drugs were actually used 
in the office setting. these delivered drugs arrive 
specifically labeled for the individual patient for 
whom they were ordered.

safe handling guidelines for 
chemotherapy administration 
Cancer practices follow well-defined protocols for 
the safe administration of chemotherapy and sup-
portive care medications, including clinical assess-
ment regarding the appropriateness of the planned 
treatment on the day of treatment given the patient’s 

current health status. these guidelines also provide 
for the safe documentation of treatment changes on 
the day of treatment, as deemed necessary. treating 
providers will not treat a cancer patient with any 
drugs without assessing the patient’s health status 
and assessment of the appropriateness of the planned 
treatment on the day of treatment. 

the american society of Clinical oncologists 
(asCo) and the oncology nursing society (ons) 
have published guidelines for the safe handling of 
chemotherapy which are the national standard for 
safe practice. these asCo/ons standards for safe 
Chemotherapy administration establish that: 

22. on each clinical visit or day of treatment dur-
ing chemotherapy administration, staff:

assess and document clinical status and/or perfor-
mance status

Document vital signs and weight
verify allergies, previous reactions, and treatment-

related toxicities

exhibit 1: patients in dataset 4/1/11 – 3/31/12, 1,368 total
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exhibit 2: doses in dataset 4/1/11 – 3/31/12, 25,202 total
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assess and document psychosocial concerns and 
need for support; taking action when indicated.

this standard applies to all clinical encounters 
(including each inpatient day, practitioner visits and 
chemotherapy administration visits, but not labora-
tory or administrative visits). 

23. at each clinical visit or day of treatment dur-
ing chemotherapy administration, staff review the 
patient’s current medications including over the 
counter medications and complementary and alter-
native therapies. any changes in the patient’s medi-
cations are reviewed and documented by a practitio-
ner during the same visit.

this standard applies to all clinical encounters (in-
cluding each inpatient day practitioner visit and che-
motherapy administration visits but not laboratory 
or administrative visits).1 

Regulatory Impact on Drug Management 
and Costs: Federal and state pharmacy laws dic-
tate whether drug ordered and labeled for a specific 
patient, if not used for the designated patient, may 
be returned to the source or re-allocated to another 

patient. Federal and state pharmacy regulations, as 
well as individual manufacturer/distributor policies, 
also dictate whether or under what conditions a 
drug may be returned after delivery to the end point 
pharmacy or physician’s office, with more restrictive 
policies for refrigerated rather than non-refrigerated 
drug. Most state pharmacy regulations prohibit any 
reuse of drugs issued for specific patients, and also 
preclude dispensing pharmacies from even accept-
ing the return of prescribed drugs, as illustrated in 
this simple statement from the Missouri Division of 
Professional regulation, “Under Missouri law, un-
used medication cannot be returned to a pharmacy 
for purposes of disposal/destruction.”2

 Most state pharmacy regulations require that a 
drug, once it leaves the pharmacy labeled for a spe-
cific patient based upon a doctor’s prescription, must 
be destroyed if not used for that specific patient – not 
returned or reused for other patients. these regula-
tions do cause concern because of the large numbers 
of drugs already being wasted from unused medica-
tions accumulating in individual homes and long-

exhibit 3
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term care nursing facilities. the national Confer-
ence of state legislatures recently reviewed the 
problem and support efforts on different state lev-
els to provide regulatory guidance for “take back” 
programs. however, in all circumstances, such take 
back programs focus on finding ways to accept un-
used prescribed drugs for controlled distribution to 
needy individuals, not for resale in the domain of 
the general public..3 those take back policies, while 
useful for uninsured patients who might not oth-
erwise receive medications, do not allow for use of 
unused medications for commercial or Medicare 
populations.

Methodology
to identify the impact of different drug delivery 
methods, a data set derived from electronic medical 
records (oncoeMr,® altos solutions, Pleasanton, 
Ca and onPoint oncology, llC, hudson, oh) was 
queried the data set contained de-identified patient 
information such as dose, duration, sequence and 
key patient demographic data including diagnoses. 
importantly, the originally ordered treatment plan 
including the anticipated drug and dose as well as 
the drug and dose actually administered to the pa-
tient on the day of treatment were available. Mis-
matches between the ordered drug and dose and the 
administered drug and dose provided the basis for 
comparisons of the two drug delivery models.

the data from the 12-month period of april 1, 
2011 through March 31, 2012 were utilized. Patients 
receiving drug orders and administrations during 
the study period were divided into one of four can-
cer groups: breast, prostate, colon, and lung, as iden-
tified by conventional iCD-9 coding. Patients with 
diagnoses of multiple cancers were excluded. the 
drugs were divided into two groups: 1) chemother-
apy/biologics and; 2) ancillary drugs, such as colony 
stimulating factors , anti-emetics, etc..

three different scenarios were identified when 
a mismatch between ordered amount and admin-
istered amount occurred: ordered>administered, 
including situations where administered amount 
= 0 (ordered dose held); ordered<administered; 
and ordered=administered. the primary outcome 
measure was the mean cost difference between or-
dered drug amounts and administered drug amounts 
,when ordered was greater than administered. Un-
der a delivered drugs model, drug is pre-ordered by 
the physician practice from an external source (i.e., 
specialty pharmacy) and cannot be returned if un-
used (ordered>administered). this was considered 
as potential ‘waste’. thirty-day per patient drug 
waste was also calculated based on the observed uti-
lization patterns for both average Wholesale Price 
(aWP)-17 percent and average selling Price (asP) 
+ 10 percent and normalized to mean time on drug 
(in days, first to last).

secondary measures included percent with any 
waste (ordered ≠ administered), percent where 
ordered>administered, percent where adminis-
tered amount = 0 (ordered dose held) and percent 
ordered<administered; and ordered=administered 
(matching doses). in addition,

all administrations were reviewed by drug to en-
sure that consistent dosing units were used.

results
over the 12 months of data aggregated for the study 
(april 1, 2011 to March 31, 2012) detailed dosing 
data was collected for 237 physicians practicing in 
locations across the country.  the documented dos-
ing data covered a total of 1,368 patients with diag-
noses of either breast, lung, colon or prostate cancer 
(exhibit 1 ). 

of the total 25,202 number of doses administered 
and documented during those twelve months, al-
most two-thirds (63 percent, 15,815) were for che-

exhibit 4: percent of doses that didn’t Match original Md order – dataset 4/1/11 - 3/31/12
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motherapy treatments and the remaining third (37 
percent, 9,387) were for ancillary drugs. 

Most of those doses were evenly distributed be-
tween breast (31 percent), lung (34 percent) and co-
lon (31 percent) with another 4 percent being used 
for prostate cancer. (exhibit 2)

 overall, about one in 10 doses were not admin-
istered as originally planned. the doses that did not 
match the original dose indicated a change from 
planned treatment: either no dose was given, or the 
dose was increased or decreased. Colon cancer treat-
ments were the most likely to be changed (16.5 per-
cent), followed by breast (8 percent), prostate (7.4 
percent) and lung cancers (5.9 percent). (exhibit 3), 
(exhibit 4)

Limitations related to Study: the database 

source offers one of the most detailed national re-
cords currently available across multiple practices 
related to the actual utilization of cancer treatment 
planning versus actual delivery. health plans only 
receive claims information from practices related to 
drugs actually used in treatment. Many physician 
practice eMrs might track treatments dosed, but 
not necessarily the original treatment plan if it dif-
fered. as detailed as this database was, other varia-
tions in treatment were unable to be pulled although 
they do occur often in actual practice. such varia-
tions uncounted in this study could include:
• Complete changes in regimen based upon a re-
assessment of the patient from one treatment to 
another, especially when related to a change in 
disease progression.

exhibit 6: potential dollars of “waste” due to unmatched doses – dataset 4/1/11 - 3/31/12
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• Undercounting of chemotherapy dosing changes 
(other reports have suggested higher variation rates 
– we chose to track only what was documented in 
this limited data set for these four cancers). another 
recent study from iCore healthcare found a 20 
percent rate of change for shipped cancer drugs – 
“Moreover, approximately 20 percent of drugs shipped to a 
provider’s office fail to be used due to, for example, changes 
in dose, therapy, duration of therapy, benefit, and high-
er costs, since partial vial use is not possible when billing 
NDC-11 codes to the pharmacy benefit.
• Under-tracking of actual experience due to esca-
lating volume of documentable cases each month 
from april 1, 2011 to March 31, 2012. actual to-
tal drug administrations in database for all of 2011 
were 13,651. in contrast, the actual total drug ad-
ministrations in the database for just the first four 

months of 2012 (as more practices came online 
with the eMr and entered data) were 18,495, 
which if annualized could total 55,485 for 2012. 
since the database is in a phase of constant growth, 
a conservative decision was made to analyze only 
those administrations that were actually docu-
mented for the twelve months of the study period 
(april 1, 2011 to March 31, 2012 – an actual total 
of 25, 202.4

discussion
oncology patients receiving treatment are evalu-
ated by the treating physician to determine appro-
priate treatment for the state and stage of the dis-
ease. Many, if not most, planned treatments can be 
a combination of different chemotherapy agents, 
as well as some combination of ancillary drugs in-

exhibit 7: top 10 chemo drugs “Waste” – doses valued at aWp-17% dataset 4/1/11 - 3/31/12
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tended to mitigate toxicities and side effects of the 
chemotherapy agents. advances in cancer treatment 
now allow for more aggressive use of chemotherapy 
agents when accompanied by the ancillary drugs to 
help manage the side effects of these toxic chemo-
therapy drugs, but patients continue to fight on a 
daily basis the impact of the disease and the treat-
ment on their bodies and minds. Cancer patients 
are thus evaluated at the beginning of each day of 
treatment to determine the appropriateness of the 
planned treatment given their daily medical, physi-
cal and psychological condition. While there may 
be a few times when drugs could be retained to be 
used later for that same patient, the majority of these 
cases in practice seem to require that substitution/
correction/change/cancellation of drug choice and 
dosage must occur.

Estimated Impact of Cancer Treatment 
Variation from Original Prescription under 
the two different drug delivery models: if the 
planned drug was shipped to the MD office under 
an “external Delivered Model”, and then not given, 
or more or less drug was actually administered, the 
unused drug is paid for by the payer upon shipment 
and cannot be used for another patient or sent back 
to the shipping facility. it must be discarded and thus 
becomes “waste”. this waste does not exist under 
the physician Direct acquisition Model (sometimes 
also referred to as “Buy and Bill”), because only 
drug actually administered is billed to the payer by 
the provider.  if planned treatment changes occur 
under the Direct acquisition Model, the original 
drug may be left on the shelf or in the refrigera-
tor for the next patient because it is not “issued” to 
an individual patient until the moment it is actually 

used, and thus remains available for use for the next 
patient if not needed for the current one.

Calculation of Impact: “Potential Waste” - 
this study looked at chemotherapy treatments or-
dered and administered by hundreds of oncologists 
over a one-year period, and where sufficient docu-
mentation existed, tracked the frequency, volume 
and value of when a difference occurred between 
the specific drugs initially ordered and the specific 
drugs actually administered to the patient in the oncol-
ogy office on the day of treatment. 

Managed care organizations pay for drugs in two 
different ways: 1) upon shipment out of a specialty 
pharmacy before delivery and actual use for a specific 
patient (usually at a rate of aWP minus 17 percent), 
or 2) directly to the physician upon submission of a 
claim for the exact drugs that were administered to 
the patient in the course of treatment (at a variable 
rate but asP + 10 percent is fairly common).  if 
drugs are shipped out of a specialty pharmacy for 
treatment, but not actually used in the treatment for 
the patient, the health plan would incur costs for 
drugs twice for that patient – both the drugs initially 
ordered, as well as those ultimately administered. 

this study quantified those times where differ-
ences occurred between the drugs originally or-
dered and those administered. it then valued those 
differences at the most common rate at which health 
plans pay specialty pharmacies for drugs billed out 
when shipped (aWP minus 17 percent), to create a 
reasonable estimate of costs that health plans could 
incur if oncology drugs were provided under an ex-
ternal Delivered Model rather than a Direct acqui-
sition Model. 

this data drawn from the emerging resource of 

exhibit 9: top 10 ancillary drugs “Waste” – doses valued at aWp-17% dataset 4/1/11 - 3/31/12
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electronic medical records in the treating provider 
office demonstrated that for the documented breast, 
lung, colon and prostate cancers (if the planned 
drugs had been shipped before treatment and billed 
at a usual specialty pharmacy payment rate of aWP 
minus 17 percent) a potential drug “waste” of over 
$1.1 million paid by health plans could have resulted 
BeFore payment for the drugs actually used in 
an individual patient. on a per physician basis, this 
could amount to close to $5,000 per treating MD. 
(exhibit 5) (exhibit 6)

With over 6,000 currently practicing oncologists 
in the United states, a wholesale conversion of all 
cancer drugs from the Direct acquisition Model to 
the external Delivered Model could potentially re-
sult, on a conservative basis, in almost $30 million 
of shipped and paid for drug becoming “waste” be-
cause the patient in whose name those drugs were 
delivered for some reason was not able to receive the 
planned treatment on the day of treatment. 

Study projects Potential “Waste”, if deliv-
ery model were to change, not actual current 
magnitude of “waste”: since the majority of can-
cer drugs are not now delivered by specialty phar-
macy to cancer practices but are currently acquired 
under the Direct acquisition Model, this “waste” 
does not yet occur in large quantities. in some areas 
of the country oncology practices do receive deliv-
ered drugs from external sources, and do also an-
ecdotally report high rates of unused drug that has 
been paid for by the payer but cannot be used by the 
patient, nor returned. in these circumstances, the 
drug accumulates in the storage areas of the prac-
tices until it can be discarded. it was the existence 
of these needless situations of “waste” that prompted 

the implementation of this study to ascertain the fre-
quency and potential implications of a shift in drug 
delivery models on a more widespread basis. 

it may be useful in another study to assess the de-
gree of current “waste” generated by the few areas 
where the external Delivered Model does result in 
shipped drug in advance of the day of treatment. 
Most of those situations do now involve drugs for 
Medicaid patients, which are not found in high vol-
umes in private community offices, so the volume 
and incidence is still fairly low. variation in treat-
ment for oral chemotherapy drugs and ancillary 
drugs does also happen and there are a few areas 
of the country where either state pharmacy policy 
or private payer oncology policy lead to external 
Delivered Models for these drugs. again, this study 
doesn’t quantify the extent of potential “waste” 
from those situations, but does recognize that there 
are several reports of similar unusable “waste” accu-
mulating in those practices, for which health plans 
have already paid.5

Slight Variations can lead to High “Waste”: 
even doses not matching rates of less than 10 per-
cent per drug in a given disease can lead to very 
high “waste” rates at the drug reimbursement rate 
for specialty pharmacy of about aWP – 17 percent.

While about one in 10 cancer treatments in this 
12-month database did show variations in treatment, 
the majority of those variations (over 90 percent) led 
to the planned dose not being given at all on the day 
of treatment. the rest of the variations were from 
resultant dose increases or decreases. the database 
was not able to provide the detail of the reason for 
the variation in treatment for each patient, but on-
cology practice physicians and nurses have verbal-

figure 10: top 10 ancillary drugs “Waste” % not matching original dose dataset 4/1/11 - 3/31/12
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ized that patient health status changes are the most 
common reason that led to an inability to tolerate 
the treatment, or the need for postponement or can-
cellation of treatment. these health status changes 
can occur rapidly in a fragile cancer patient, so as-
sessment of the patient’s ability to accept the planned 
treatment needs to occur on the day of treatment, 
rather than a day or more in advance.

Management of costs in cancer 
is critical to health plans
Pharmaceutical spend in cancer, on a per member 
per year (PMPy) basis, is higher for cancer than 
for any other therapy class.6 in the “Distribution of 
Pharmacy and Medical specialty spending, ranked 
by relative Change in Medical spend, thomson 
reuters Marketscan® Commercial Database, 2006-
2010”, the 2011 express scripts Drug trend report 
ranked the top ten therapy classes by per member 
per year costs for both the medical and pharmacy 
benefits. Cancer totaled $68.88 per member per 
year. even just 10 percent ($6.88 PMPy) of the can-
cer costs amounted to more than the individual per 
member per year spend for pulmonary hyperten-
sion ($4.03 PMPy), respiratory conditions ($5.95 
PMPy), transplant ($6.11 PMPy) or hepatitis C 
($2.17 PMPy). all growth deficiency pharmaceuti-
cal spend totaled just a little more on a PMPy ba-
sis ($7.92) than 10 percent of the cancer spend. a 
health plan strategic decision regarding selection of 
an external Delivered Model that could affect ad-
ditional health plan expenses for up to one in 10 
cancer treatments could have financial implications 
far greater than all monies spent on any one of those 
therapy classes.

examples of specific percentages of 
potential “Waste” doses and potential 
financial cost of such “Waste”
the top 10 chemotherapy and ancillary drugs, as 
measured by the potential financial cost of possible 
“waste” are illustrated in exhibits 7 and 9. exhibits 8 
and 10 also show the percentage of time the original 
planned dose did not match the actual dose used on 
the day of treatment. these analyses illustrate that 
even small rates of treatment doses not matching 
planned doses can lead to high potential “waste”, 
which would be magnified if applied to every cancer 
patient in the country. (exhibits 7,8,9 and 10)

ancillary drugs are often considered as manage-
able (and deliverable) separate from chemotherapy 
drugs by external vendors and oncology drug man-
agers. these ancillary drugs are often considered as 
primary candidates for external Delivered Models 
even when chemotherapy drugs may not be by some 

health plans.  however, the ancillary drugs play a 
critical role in the success of chemotherapy, and for 
most cancers other than breast, showed greater vari-
ation and potential “waste” impact than the chemo-
therapy treatments. in breast cancer, the potential 
financial impact of both chemotherapy and ancil-
lary “waste” was fairly close. the ancillary drugs 
manage the symptoms and side effects of the toxic 
chemotherapy treatments (both oral and infused/
injectable), and as such are sensitive to variations in 
the patient’s health status on the day of treatment.
• alemtuzumab in over half of the doses in the data-
base (57.1 percent), did not match the original dose, 
showing variations that could have resulted in over 
$31,000 in total “waste”. 
• leuprolide had a rate of just 13 percent not match-
ing but also demonstrated a total “waste” of over 
$31,000.
• Bevacizumab reflected a better than one in four 
dose likelihood of not matching prescribed doses 
(26 percent) , leading to the highest total “waste” of 
over $155,000.
• 40.3 percent of oxaliplatin doses didn’t match the 
original plan (about a two in five likelihood per 
dose), for the second highest total “waste” of over 
$79,000.
• the ancillary drug Pegfilgrastim showed a rate of 
just under one in 10 (less than 8 percent) for not 
matching the original planned dose, but posted the 
highest ancillary “waste” total of over $400,000.

Summary Observations and Next Steps: it 
is clear that there are variations on the day of ac-
tual treatment that can become significant to health 
plans and providers (even if the percentage is below 
10 percent) between an original prescribed oncology 
treatment plan and dosing and the final actual given 
oncology treatment and doses. these variations and 
changes have now been quantified because of new 
documentation and tracking options that were not 
previously available to the oncology community. as 
electronic medical records are increasingly utilized in 
oncology practices, and more complete information 
is entered, additional information should become 
available not only about the frequency and volume of 
such variations, but eventually the reasons.

if the current dominant Direct acquisition Model 
were to be eliminated in favor of the external De-
livered Model, the timing of both the pre-treatment 
drug order and fulfillment as well as the payment by 
the health plan to the billing entity would change 
dramatically. this study has illustrated the magni-
tude of how actual drug utilization can vary from 
the original drug prescription on the day of treat-
ment. Because the payment under the external De-
livered Model goes directly from the health plan to 
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the specialty pharmacy upon shipment of the drug, 
health plans would end up paying for drug that is 
not actually used in treatment of the patient. addi-
tionally, the drugs shipped to the oncology practice 
for an individual patient, that are not actually used 
must be discarded at a management cost to the on-
cology practice. they cannot be returned nor used 
for another patient under pharmacy regulations.  
specialty pharmacies are usually paid by health plans 
at a rate of about aWP minus 17 percent, so it was 
possible for this study to value the potential “waste” 
that could occur from unused but shipped drug un-
der an external Delivered Model.

the study revealed significant potential financial 
costs that could be incurred by health plans under 
a shift to a external Delivered Model (on a con-
servative basis almost $5,000 per treating oncology 
provider) before the costs of the drugs actually used 
in treatment for the patients. the study also showed 
that conservatively, at least one in 10 cancer treat-
ments for the top four cancers are likely to result in 
the treatment not matching the original plan. ad-
ditional notable findings were as follows:
• there is potential for a high dollar impact to health 
plans even if there are fairly low (under 10 percent) 
variations in drug use resulting from same day pa-
tient health status changes.
• Many chemotherapy drugs observed in this study 
do have notable rates of variation from planned dos-
es – most between 10 and 20 percent and some even 
as high as 100 percent.
• in lung, prostate and colon cancers, there is even a 
higher potential dollar impact on health plans from 
variations in ancillary drugs used to support high 
density chemotherapy administration than there is 
in the chemotherapy drugs used for those cancers. 
ancillary and chemotherapy impact is fairly equal 
for breast cancer treatments; yet, ancillary drugs 
are more likely to be considered as candidates for 
movement to Delivered Drug Models through a 
specialty pharmacy.

Implications for the future for health plans 
and providers: this study has demonstrated and 
quantified a reality of the complexity of cancer 
treatment for fragile cancer patients that has previ-
ously gone unmeasured or quantified in a formal 
manner. health plans, specialty pharmacies and on-
cology providers are likely to examine the potential 
logistical and financial implications of a shift from a 
Direct acquisition Model to an external Delivered 
Model carefully in light of these findings. 

it appears to be essential that if drugs were to be 
delivered to an oncology practice, it would need to 
happen in a timely fashion after the patient assess-
ment has occurred, and any subsequent treatment 

changes have been made. logistically, this would be 
extremely difficult to manage for each cancer treat-
ment site on the same day of treatment, and yet it 
would not be medically practical to assess the patient 
on other than the day of treatment. health plans 
will not want to pay for drugs that are shipped but 
not used, and we cannot afford as a society to create 
a situation that will lead to huge numbers of cancer 
drugs having to be discarded. 

there are some external Delivered Models in 
practice that have demonstrated that timing and as-
sessment hurdles can be surmounted. this study was 
presented so that the entire community that cares 
for and pays for cancer treatments can better under-
stand some of the variables that the different models 
bring, not to suggest that one model is inherently 
better than the other. as health plans, treating pro-
viders and specialty pharmacies continue to address 
changes in oncology management, an understand-
ing of the complexity of the delivery of cancer treat-
ment to fragile oncology patients will help all enti-
ties to make informed decisions.

the U.s. Drug enforcement administration’s 
(Dea’s) fifth semiannual national takeback Day 
program was held on september 29, 2012. at the 
previous event, in april 2012, 276 tons of unused, 
expired, or excess medication was collected, bring-
ing the total for the four previous events held to 
over 1.5 million pounds (774 tons).7 this medica-
tion waste resulted mostly from medications that the 
general public had taken home but were unable to 
take as planned. it is not likely that the pharmacy 
regulations governing the management of medica-
tions that have been prescribed for an individual 
will be significantly changed, but it is possible to 
consider the implications of oncology drug manage-
ment policy in light of these new findings on the 
complexity of cancer patients during treatment.

obtaining the report
the full report on this impact on Cancer Drug Costs 
from Different Delivery Models is available from the 
national association of Managed Care Physicians, 
by contacting Katie eads at keads@namcp.org or 
804-527-1905. in the full report, further details are 
provided on the analyses and specific variations for 
each of the four major cancers: breast, lung, colon 
and prostate.
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