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ABSTRACT

Objectives: Specialty pharmacy programs are increasingly used 
to improve the quality of outpatient therapy with oral medications 
for cancer. We evaluated whether the use of particular specialty 
pharmacy services is associated with improved oncology medica-
tion use and reduced overall healthcare costs, compared with 
retail services. 

Methods: The study is a retrospective analysis of a health 
plan–sponsored specialty pharmacy program. A matched sample 
of patients assigned to use specialty pharmacies and those who 
used retail pharmacies for oral cancer therapies were compared. 
Primary outcomes were fi nancial, including overall healthcare 
costs, outpatient costs, medical costs, and pharmacy costs. 
Outcomes 1 year post-implementation in specialty pharmacy users 
and retail pharmacy controls were compared with t tests for con-
tinuous variables, χ2 for nominal variables, and logistic regression 
for matching. Propensity scores were used to adjust for confound-
ing variables.

Results: The fi nal analysis included 464 patients per cohort. 
The mean total costs per patient were 13% lower in the specialty 
pharmacy group ($84,105 vs $97,196, difference = –$13,092; 
P = .02) in the follow-up period. The mean outpatient hospital 
costs ($16,777 vs $28,629, difference = –$11,852; P <.01) were 
lower in the specialty group by 41%, with an associated signifi cant 
difference in outpatient hospital visits (15.75 vs 19.66, P <.01). 
Patients in the specialty pharmacy group were more adherent to 
therapy; weighted medication possession ratio 0.66 versus 0.58 
(P <.001). 

Conclusions: Specialty pharmacy services are associated with 
improved oral oncology medication adherence and a decrease in 
overall healthcare costs, mainly due to the impact on outpatient 
hospital utilization.   

(Am J Pharm Benefi ts. 2012;4(4):165-174) 

Oncology management has changed dramatically 

over the last decade with the approval and rapid 

adoption of newly targeted oral oncology medica-

tions.1 These medications have moved much cancer therapy 

away from the inpatient setting or outpatient infusion thera-

py care setting and into the home, offering patients greater 

convenience and fl exibility of timing and location of treat-

ment.2 Oral oncology therapy represents one of the fastest 

growing expenditures for payers, costing up to $8000 per 

month per prescription.3

The movement to oral oncology medications has altered 

the balance of risks and adverse effects in the treatment of can-

cer care. These treatments are associated with a different con-

stellation of adverse effects and drug interactions. Moreover, 

delivery of these medications at home has raised the possibility 

of nonadherence to therapy.4,5 Many studies have indicated 

that nonadherence is associated with treatment failures and 

downstream healthcare costs in oncology patients.6-10 There 

are also studies that indicate that high patient copayment bur-

den is one of the main reasons for poor medication adherence, 

with a higher rate of discontinuation and non-adherence as the 

cost-sharing amount increases.11-13 Our research will focus on 

another aspect of benefi t design, where designated specialty 

pharmacies are selected to deliver pharmaceutical care and dis-

tribution services to patients taking oral oncology medications. 

Specialty pharmacies, in addition to providing basic dis-

pensing and counseling services, use trained nurses and 

pharmacists to educate patients and more actively manage 

their care.14,15 Specialty pharmacies aim to reduce variability 

in care delivery, improve appropriate medication use and 

the quality of care, and reduce costs of cancer care.16,17 How-

ever, little is known about the effect of specialty pharmacy 

services in the marketplace.18 Accordingly, we compared the 

effectiveness of a specialty pharmacy program implemented 

by a large commercial national health plan through specialty 

pharmacies to improve cancer care compared with services 

through retail pharmacies in the same insured population. 
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P R A C T I C A L  I M P L I C A T I O N S

� Specialty pharmacy programs for oral oncology medications appear to 
save costs.

� The savings are realized mainly in the outpatient setting.

� Improved medication adherence is 1 possible reason for the savings.

METHODS
Intervention

UnitedHealthcare Pharmacy implemented a s pecialty 

pharmacy program for specifi c oral oncology medications 

for its commercial patients in August 2007. The program 

required the contracted specialty pharmacy to provide 

clinical expertise and patient education in oncology medi-

cations and comorbid conditions, a monthly proactive 

adherence program including refi ll reminders, adherence 

screenings, and interventions with the patient and physi-

cian if nonadherence was detected. Additionally, an oncol-

ogy clinical management program of telephonic clinical 

counseling sessions was required to provide extensive pa-

tient education, assessment of disease-specifi c parameters, 

depression screening, pharmaceutical care interventions, 

and provider outreach and referral to health resources. 

The specialty pharmacy program had requirements for 

contracted medication reimbursement rates, staff expertise, 

operational services, and clinical programs that were met 

by the contracted specialty pharmacies. The interventional 

adherence program included reminder calls to the patient  

to coordinate medication refi lls, with assessment during the 

call for medication nonadherence in the past 30 days of 

therapy. If nonadherence was suspected, clinical counseling 

with specialty-trained pharmacists was provided to address 

any adherence-related issues through patient education and 

support strategies, identifi cation of fi nancial assistance op-

portunities, and/or engagement with the physician.

Consultations were conducted biweekly to monthly 

for the fi rst 3 months and then approximately every 3 

months thereafter while the patient was in the program. 

Patients were also advised to contact their specialty phar-

macist with questions as needed, and this support was 

available 24 hours a day/7 days a week. When appropri-

ate, the pharmacist engaged in communication with the 

healthcare provider about their intervention recommen-

dations or immunosuppressive therapy clinical concerns 

that were identifi ed in the consultations. 

The insurance coverage was offered through employ-

ers and consisted of both self-insured and fully insured 

employers. For those employer groups who enrolled in 

the specialty pharmacy program, 2 specialty pharmacy 

vendors meeting the above program requirements 

were designated as the sole providers of prescriptions 

for the specifi c oral oncology medications. Competitive 

negotiated drug rates incorporated the cost of the ad-

ditional services and no additional costs were passed 

on to employers or patients. Figure 1 summarizes the 

specialty program fl ow of interactions between the pa-

tients and the specialty pharmacies. 

Data and Sample Selection
The data source was an administrative claims database 

that included data for approximately 14 million enrollees 

from United Healthcare with both medical and pharmacy 

benefi ts. The claims were de-identifi ed and compliant 

with the provisions of the Health Insurance Portability 

and Accountability Act (HIPAA) of 1996.

We included patients that had pharmacy and medical 

benefi ts through this health plan and fi lled 1 or more 

prescriptions for an oral oncology study drug between 

August 1, 2007, the program initiation date, and Decem-

ber 31, 2007, providing a 5-month index period to cap-

ture 60-day or 90-day fi lls through either retail or mail 

order. During the identifi cation period, each patient was 

assigned an index date (the fi rst prescription fi ll date) 

and an oncology index drug (all study drugs listed in 

eAppendix A, available at www.ajpblive.com). Study 

patients were required to be continuously enrolled for at 

least 1 year before the index date (baseline period) and 

1 year after (follow-up period). The fi rst 2 prescriptions, 

regardless of where they were fi lled, were dropped for 

each patient, due to the existence of a transition period. 

Each patient was then assigned to the specialty pharmacy 

network or retail pharmacy network cohort. Patients who 

subsequently fi lled 80% or more of their oral oncology 

prescriptions from the 2 designated specialty pharma-

cies were classifi ed as specialty pharmacy patients; those 

fi lling 80% or more of their oral oncology prescriptions 

from other pharmacies were assigned to the retail phar-

macy cohort. Those patients (8% of the study population) 

who did not meet either criterion were omitted. Specialty 

pharmacy program participation was also assessed; after 

applying our assignment, in 98% of employer groups, all 

patients within a group were assigned to either a spe-

cialty pharmacy or retail pharmacy, indicating limited 

selection bias. The details of sample attrition are shown 

in Figure 2.

Statistical Analysis
A retrospective matched cohort study was designed 

to control for differences in healthcare costs and health 
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services utilization between the 2 groups. The primary 

outcome measurement was fi nancial: the overall costs 

(pharmacy and medical). Secondary fi nancial measures 

include total outpatient costs, total medical costs (inpa-

tient, outpatient hospital and offi ce, and emergency de-

partment), and oral oncology pharmacy costs. Secondary 

clinical resource utilization outcomes based on reimburse-

ment structure include hospitalizations, inpatient and out-

patient hospital visits, offi ce visits, emergency department 

visits, cancer-specifi c total medical and pharmacy costs, 

and cancer-specifi c resource utilization outcomes. Can-

cer-related medical costs are the costs from physician and 

facility claims with any of the International Classifi cation 

of Diseases, Ninth Revision, Clinical Modifi cation (ICD-

9-CM) cancer diagnosis codes 140 to 239.99. Oncology-

related pharmaceutical costs include all oral oncology 

medications in the analysis as defi ned by selected Hierar-

chical Ingredient Code List (HICL) codes (eAppendix A). 

Additionally, we evaluated medication adherence using 

3 methods: 1) the total number of monthly prescriptions 

fi lled for all of the study medications, including switches, 

additions, and deletions; 2) weighted medication posses-

sion ratio (MPR) methodology in eAppendix B; and 3) 

number of medication gaps (MGs) per patient, defi ned as 

a period of at least 60 days without a study medication 

in the post period.

Figure 1. An Overview of Specialty Pharmacy Program Flow 

Onset of the Program and Patient Notification

Instant notification on first oral oncology medication
prescription at retail pharmacy: 
The dispensing pharmacist receives online communication 
to inform the patient that the patient’s pharmacy benefit 
requires future refills to be obtained through a contracted 
specialty pharmacy vendor.

Letter from health plan mailed to patient
followed by telephone call 7 to 9 days later:
Informs the patient that his or her benefit
requires future refills to be obtained through
a contracted specialty pharmacy vendor and
provides a toll-free number for referral or 
warm transfer during call to the specialty
pharmacy vendor.

 
85% to 90% of patients elect option 2.

Patient enrolls into the specialty pharmacy vendor system and arrrangements 
are made to transfer the prescription along with provision of an initial orientation 
to the specialty pharmacy services available (educational materials, patient 
support services, adherences, and clinical management programs).

Continued for the duration of therapy with oral oncology medications.

Specialty pharmacy nurses and pharmacists make biweekly calls to assess
patient treatment status and issues, counsel on medication adherence and
adverse effect management, assist with other oncology therapy–related 
issues, and interact with the physician if necessary on issues or concerns.
Patients may also call the specialty pharmacy nurses or pharmacists at other
than the scheduled times if they have questions.

Follow-up option 1:
Basic regularly scheduled medication refill
reminder/adherence calls and standard mailings 
with shipment (drug and pharmacy ordering 
information).

Follow-up option 2:
Option 1 services + clinical management program
(enhanced oncology counseling and educational
materials from specialty pharmacy nurses/pharmacists
on a scheduled basis).
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In order to control for confounding variables, the 2 

cohorts were balanced using propensity score matching. 

The propensity score was derived from a logistic regres-

sion, which was then used to construct matched samples 

from the 2 cohorts.19-24 We used a 1-on-1 greedy match-

ing technique with 3 digits matched at 0.005 to derive 

the propensity score matched-pair sample.25 The logistic 

regression used patients’ demographics; baseline costs 

(medical and pharmaceutical); an indicator for start time 

of oral oncology agent; baseline comorbidities using the 

Charlson Comorbidity Index22-25; 5 cancer drug groups; 

and baseline cancer complexity score based on method-

ology adapted from Darkow et al.8,26 Darkow’s methodol-

ogy defi nes complexity by diagnoses that suggest that a 

cancer patient’s health will be more diffi cult to manage 

than the typical patient with a particular condition, either 

because of: a) intrinsic activity of the given condition, or 

b) the diffi culty of managing associated complications, co-

morbidities, and adverse effects of the treatments used for 

the management of that condition. Complexity variables 

in our study were built using primary and secondary diag-

nosis codes on patients’ medical claims, and patients were 

classifi ed as having either moderate or high complexity as 

specifi ed in eAppendix C. If none of these were present, 

the patient was considered to have usual complexity.

Additionally, after the matching, the following factors 

were compared at baseline to assess comparability of 

cohorts: total costs, medical costs, and pharmacy costs, 

resource utilization variables such as hospitalization, in-

patient and outpatient hospital visits, offi ce visits, and 

emergency department visits. Post hoc analyses matching 

on individual cancer diagnoses and cancer drugs were 

also conducted to validate the cancer groupings utilized 

(eAppendix D and eAppendix E). 

Statistical tests on the means of outcome measures in 

the follow-up periods between the 2 cohorts utilizing t 

tests were conducted. Subsequently, sensitivity analyses 

were conducted on the same outcomes after varying 

follow-up times to 3, 6, and 9 months to assess whether 

variations in mortality rates and/or disenrollment from 

Figure 2. Sample Size Determination 

Patients who had at least 1 prescription filled
other than the initial 2 with a positive total claims amount:

1588

Final sample:
Before propensity score matching: 

1458
Propensity-matched sample: 

928 
(464 pairs)

Identification period: 
August 1, 2007, to December 31, 2007 

Total patients identified:
4165

Continuously enrolled for 365 days pre- and post-index date: 
1875

Patients in specialty pharmacy network group
(at least 80% of oral oncology scripts filled

in specialty network pharmacy):
504 (32%)

Omitted
middle

category:
130 (8%)

Patients in retail pharmacy control group
(not more than 20% of oral oncology scripts filled 

in specialty network pharmacy):
954 (60%)
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plans and associated cost differences were contributing 

to results. 

The effect of the program on medication adherence, 

measured as prescriptions fi lled, weighted MPR, and 

number of MGs per patient, was compared using t tests. 

All tests were 2-tailed, and P <.05 was considered sta-

tistically signifi cant. SAS version 9.1 (Cary, North Caro-

lina) was utilized for all statistical analyses. For costs, 

all outliers were eliminated if over 5 times the standard 

deviation.

RESULTS
Study Cohort Characteristics

A total of 4165 unique patients were identifi ed (Fig-

ure 2) who fi lled 1 or more oral oncology prescriptions 

between August 1, 2007, and December 31, 2007. After 

Table 1. Descriptive Statistics With and Without Propensity Score Matching

Before Propensity Match After Propensity Match

Variable Retail Specialty P Retail Specialty P a

Total Sample 954 504  464 464  

Age group, y       

  <30 39 (4) 11 (2) .052 14 (3) 10 (2) .855

  30-44 145 (15) 86 (17) 75 (16) 77 (17)

  45-54 242 (25) 149 (30) 127 (27) 134 (29)

  55-64 338 (35) 174 (35) 161 (35) 164 (35)

  65-74 123 (13) 63 (13) 60 (13) 59 (13)

  >74 67 (7) 21 (4) 27 (6) 20 (4)

Mean age, y 54.8 54.2 .288 54.7 54.5 .728

Female 476 (49.9) 256 (50.8) .744 243 (52.4) 242 (52.2) .948

Census division       

  East North Central 42 (4) 9 (2) <.001 6 (1) 9 (2) .977

  East South Central 87 (9) 19 (4) 18 (4) 18 (4)

  Mid Atlantic 101 (11) 102 (20) 88 (19) 84 (18)

  Mountain 133 (14) 44 (9) 42 (9) 44 (9)

  New England 246 (26) 205 (41) 193 (42) 185 (40)

  Pacifi c 25 (3) 18 (4) 16 (3) 18 (4)

  South Atlantic 164 (17) 38 (8) 31 (7) 38 (8)

  West North Central 67 (7) 46 (9) 44 (9) 46 (10)

  West South Central 89 (9) 23 (5) 26 (6) 22 (5)

Oral oncology therapy start distribution
New starts: No baseline oncology Rx

305 (32) 138 (27) .069 147 (32) 135 (29) .415

First oncology Rx in baseline year prior to intervention     

  Day 1-90 342 (36) 215 (43) 177 (38) 185 (40)

  Day 91-180 95 (10) 38 (8) 45 (10) 37 (8)

  Day 181-270 105 (11) 57 (11) 39 (8) 54 (12)

  Day 271 to index date 107 (11) 56 (11) 56 (12) 53 (11)

Switching drug (during follow-up period) 113 (11.8) 63 (12.5) .72 54 (11.6) 58 (12.5) .687

Index drug group (%)       

  Imatinib 258 (27) 181 (36) <.001 145 (31) 160 (34) .68

  Sorafenib 82 (9) 29 (6) 39 (8) 29 (6)

  Lenalidomide 139 (15) 84 (17) 73 (16) 72 (16)

  Erlotinib 315 (33) 157 (31) 156 (34) 151 (33)

  Other 160 (17) 53 (11) 51 (11) 52 (11)

Baseline cancer complexity (%)       

  High 245 (26) 103 (20) .061 103 (22) 98 (21) .8335

  Moderate 428 (45) 233 (46) 219 (47) 216 (47)

  None 277 (29) 166 (33) 142 (31) 150 (32)

Baseline mean Charlson Comorbidity Index score 4.499 4.207 .007 4.39 4.25 .210

N (%), unless explicitly stated.
Retail indicates retail pharmacy network; specialty, specialty pharmacy network.
aP values are based on χ2 test for categorical variables and t test for continuous variables. 
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applying continuous enrollment and prescription fi lling 

inclusion criteria, 1588 patients were identifi ed, of whom 

502 used specialty pharmacy. Subsequent propensity 

matching procedures yielded 464 patients in each of the 

specialty pharmacy and retail pharmacy cohorts with no 

statistically signifi cant differences at the 5% level for the 

2 groups. The patient selection fl ow chart is shown in 

Figure 1, and the matching and baseline evaluations are 

shown in Tables 1 and 2. 

Comparison in the Follow-up Period 
The comparison of follow-up costs, healthcare utiliza-

tion measures, and weighted MPR between the matched 

specialty pharmacy and retail pharmacy cohorts is pre-

sented in Table 3. For the primary outcome of total 

healthcare costs (the sum of pharmacy, outpatient, and 

inpatient medical costs), there were statistically signifi cant 

differen ces between the 2 groups. The mean total cost 

per patient per year was 13% lower in the specialty phar-

macy group ($84,105 vs $97,196, difference = –$13,092; P 

= .02). Similarly, mean outpatient hospital cost ($16,777 

vs $28,629, difference = –$11,852; P <.01) was lower by 

41% in the specialty pharmacy group. Total medical cost 

(outpatient and inpatient costs) was 25% lower in the 

specialty pharmacy group ($45,696 vs $61,137, difference 

= –$15,440; P <.01). The number of oral oncology pre-

scriptions dispensed per patient in the specialty phar-

macy group was higher (10.32 vs 7.78, difference = 2.53; 

P <.001). The associated overall oral oncology pharmacy 

costs trended higher in the specialty arm, ($32,545 vs 

$29,654, difference = $2891; P = .09).

The number of outpatient hospital visits was signifi -

cantly lower in the specialty pharmacy cohort (15.75 vs 

19.66, difference = –3.90; P <.01), but not for inpatient 

hospital visits or for total days of inpatient stay. The dif-

ferences in cancer-related expenditures and healthcare 

utilization show that cancer-related outpatient hospital 

visits were signifi cantly lower for the specialty pharmacy 

patients (11.08 vs 13.86, difference = –2.78; P = .02), as 

were the associated outpatient hospital costs ($14,624 

vs $23,606, difference = –$8982; P <.01). Total cancer-

related medical costs ($41,175 vs $53,554, difference 

= –$12,369; P = .01) were also lower, largely driven 

by the outpatient hospital costs. Additionally, 36 pa-

tients (7.76%) in the specialty group versus 57 patients 

(12.28%) in the retail group had codes for IV chemo-

therapy agents (difference = 58%; P = .03) during the 

study period. 

The weighted MPR was higher in the specialty phar-

macy patients (0.657 vs 0.580; P <.001), indicating greater 

adherence to oral oncology therapy. Similarly, the mean 

number of MGs per patient was signifi cantly lower in the 

specialty pharmacy patients (0.369 vs 0.571, difference 

35%; P <.001). 

The sensitivity analysis using 3-, 6-, and 9-month 

follow-up periods of outcomes found the results to be 

consistent with our main fi ndings, as shown in Figure 3. 

DISCUSSION
As we broadly expand coverage to patients in the Uni-

ted States while attempting to contain costs, it is essential 

to identify approaches that improve quality and reduce 

costs. The recent movement of cancer care to the out-

patient setting and the new challenges that patients face 

in appropriately administering complex regimens in their 

own homes provides a unique opportunity to examine 

the effect of different models of care delivery on health-

care effi ciency. 

Our fi ndings indicate that specialty pharmacy programs 

are associated with improved medication adherence to 

oncology medications and reduction in costs of select 

resources. Substantial increases in oral oncology prescrip-

tions fi lled and several measures of adherence were bet-

ter in patients who used specialty pharmacies. Specialty 

pharmacy programs were associated with 13% reductions 

in overall healthcare costs, largely driven by an over 40% 

reduction in outpatient hospital costs. These fi ndings 

suggest that specialty pharmacy services may represent 

an important opportunity to improve quality and reduce 

healthcare costs for patients requiring therapy for cancer.

There are a number of reasons why patients in the 

specialty pharmacy cohort were associated with exhib-

iting higher medication adherence. The specialty phar-

macy program aims to improve education and adherence, 

to deliver positive reinforcement from a clinician with 

interventions and follow-up as needed, and to provide 

directed management of expected adverse effects. Great-

er adherence in the specialty cohort, though resulting in 

higher specialty medication costs, was also most likely 

responsible for reduced healthcare costs. Those who did 

not adhere more frequently may have required intrave-

nous (IV) chemotherapy. Approximately 58% more pa-

tients started IV chemotherapy in the retail setting than 

in the specialty setting. Increased use of chemotherapy 

likely represents an important component of the greater 

outpatient hospital resource utilization that drove in-

creased overall healthcare costs. Unfortunately, due to 

the retrospective nature of our study, the exact reasons 

for the decreased use of IV chemotherapy and biologi-

cal therapy cannot be elucidated. However, it has been 
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shown that improved adherence does lead to decreased 

need for further add-on or a switch in treatment regimens 

to IV agents, which increase costs due to the fact they 

are administered in hospital and/or ambulatory settings.8 

Reduced rates of outpatient visits were also associated 

with the specialty pharmacy cohort. Again, this difference 

could be due to a variety of reasons, including better 

management from specialty pharmacists of adverse ef-

fects of the oral chemotherapy agents. Many of the ex-

pected adverse effects of oral oncology agents are vastly 

different from those of the injectable chemotherapy, and 

close monitoring and care of these effects lead to better 

adherence. It is possible that better preparing patients for 

the expected adverse effects of oral oncology medica-

tions and appropriate methods to manage these adverse 

effects at home would mean less need for additional vis-

its to address these concerns. Other reasons may include 

better management of comorbid conditions such as man-

agement of hypertension. As such, the educational com-

ponent of specialty pharmacy care and the continuous 

24/7 availability of a specialty-trained clinical pharmacist, 

combined with a highly responsive case management 

team, may play an important role in improving care ef-

fi ciency. Therefore, even in the presence of increased 

pharmacy costs, the overall total medical costs were sta-

tistically lower for the specialty pharmacy cohort.

LIMITATIONS
There are important limitations to this study. Con-

founding may have resulted from selection bias, as 

Table 2. Baseline Healthcare Expenditures and Utilization With and Without Propensity Score Matching

Before Propensity Match After Propensity Match

Variable Retail Specialty  Retail Specialty  

Total Sample 954 504  464 464  

 Mean Mean  P Mean Mean   P

Number of ED visits 0.998 1.353 .104 0.94 1.384 .065

Number of inpatient hospitalizations 0.763 0.542 .000 0.653 0.567 .258

LOS, inpatient hospitalizations 5.623 3.794 .001 4.571 3.922 .302

Number of outpatient hospital visits 16.926 14.829 .035 15.321 15.063 .818

Number of offi ce visits 27.969 24.935 .016 26.3 25.498 .601

Number of prescriptions 38.027 37.462 .726 37.92 37.89 .988

ED visit costs, $      269       242 .555      277 242 .581

Inpatient hospitalization costs, $ 19,210 11,896 .000 14,720 12,433 .308

Outpatient hospital visit costs, $ 19,737 15,244 .030 16,306 15,563 .744

Offi ce visit costs, $ 14,466 13,975 .761 13,701 14,653 .639

Pharmaceutical costs, $ 19,095 21,755 .044 20,511 20,584 .961

Medical costs, $ 55,736 42,790 .000 46,691 44,339 .576

Total costs, $ 74,831 64,545 .005 67,202 64,923 .597

Number of cancer-related ED visits 0.235 0.316 .486 0.216 0.3 .482

Number of cancer-related inpatient hospitalizations 0.689 0.49 .000 0.595 0.511 .242

LOS, cancer-related inpatient hospitalizations 5.22 3.512 .001 4.308 3.616 .254

Number of cancer-related outpatient visits 11.436 10.062 .094 10.073 10.218 .875

Number of cancer-related offi ce visits 17.659 15.411 .034 16.494 15.938 .673

Number of oral oncology prescriptions 4.498 4.736 .384 4.526 4.571 .888

Cancer-related ED visit costs, $ 73 48 .255 97 42 .138

Cancer-related inpatient hospitalization costs, $ 18,443 11,442 .000 14,281 11,940 .291

Cancer-related outpatient visit costs, $ 16,415 13,105 .083 13,271 13,424 .941

Cancer-related offi ce visit costs , $ 12,921 12,467 .775 12,358 13,111 .708

Oral oncology prescription costs, $ 14,977 17,698 .024 16,452 16,547 .943

Cancer-related medical costs, $ 49,243 37,964 .001 41,160 39,411 .658

ED indicates emergency department; LOS, length of stay. 
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patients or employers may have self-selected into either 

the specialty or retail pharmacy benefi t programs. Ap-

proximately 8% of the possible sample was omitted from 

the analytic data set because patients did not fi ll 80% of 

their prescriptions at either retail or specialty pharmacies. 

There are several reasons why patients may have fi lled in 

both channels. The most likely reason is that self-insured 

employers changed their preferred pharmacy outlet dur-

ing the course of the study period; in this case patient 

selection would not have infl uenced pharmacy choice. 

However, some patients may have not used the pharmacy 

selected by their insurer and would have been omitted if 

they fi lled less than 80% from either channel. After omit-

ting that 8% of the sample, we evaluated whether patients 

within each employer chose the same channel. We found 

variability in pharmacy choice in only 2% of employers, 

indicating that the overwhelming majority of benefi ciaries 

we included in this analysis used the preferred pharmacy 

channel of their employer, limiting the possibility that se-

lection bias by patients was responsible for the fi ndings 

here. The selection bias of employers was not explored 

and remains a limitation of the study. 

We were unable to identify dates of death using ad-

ministrative claims, and had to choose a specifi c time 

frame in which to follow patients. Our base case inclu-

ded only patients who were consistently enrolled in the 

health benefi t plan for 1 year after initiation of therapy. 

By excluding those who did not survive the year or disen-

rolled within the post–follow-up period, we enriched the 

sample with healthier, consistently treated patients and 

excluded the costs associated with death for those who 

did not survive and/or switch providers and plans.27,28 We 

Table 3. Follow-up Period Healthcare Expenditures and Utilization Measures for Propensity Score–Matched Sample 

Retail Pharmacy Specialty Pharmacy Differences

Outcome Measures Mean SD Mean SD Count Percent P

Weighted MPR 0.580 0.302 0.657 0.286 0.077 8% <.001 

Number of gaps per patient 0.571 0.906 0.369 0.707 0.202 35% <.001 

Number of ED visits 1.032 3.467 1.369 4.984 0.336 33% .233 

Number of inpatient hospitalizations 0.608 1.15 0.498 1.086 –0.11 –18% .135 

LOS, inpatient hospitalizations 5.039 12.589 4.556 12.415 –0.483 –10% .557 

Number of outpatient hospital visit 19.655 24.184 15.756 18.889 –3.899 –20% .006 

Number of offi ce visits 30.494 25.051 28.619 23.937 –1.875 –6% .244 

Number of prescriptions 48.017 35.364 48.647 31.613 0.629 1% .775 

ED visit costs, $ 196 494 237 818 41.07 21% .355 

Inpatient hospitalization costs, $ 12,017 33,559 9483 30,126 –2533 –21% .227 

Outpatient hospital visit costs, $ 28,629 82,566 16,777 31,776 –11,852 –41% .004 

Offi ce visit costs, $ 18,703 35,791 17,853 34,933 –850 –5% .714 

Pharmaceutical costs, $ 36,059 32,305 38,408 21,483 2349 7% .193 

Medical costs, $ 61,137 106,572 45,696 61,992 –15,440 –25% .007 

Total costs, $ 97,196 108,392 84,105 62,066 –13,092 –13% .024 

Number of cancer–related ED visits 0.373 2.833 0.42 3.204 0.047 13% .811 

Number of cancer-related inpatient hospitalizations 0.554 1.1 0.468 1.069 –0.086 –16% .227 

LOS, cancer-related inpatient hospitalizations 4.782 12.207 4.369 12.27 –0.414 –9% .607 

Number of cancer-related outpatient visits 13.858 19.178 11.075 15.356 –2.782 –20% .015 

Number of cancer-related offi ce visits 21.526 22.449 20.125 21.397 –1.401 –7% .331 

Number of oral oncology prescriptions 7.784 4.311 10.315 5.059 2.53 33% <.001 

Cancer-related ED visit costs, $ 57 234 73 411 15.55 27% .479 

Cancer-related inpatient hospitalization costs, $ 11,583 33,383 9016 29,617 –2567 –22% .216 

Cancer-related outpatient visit costs, $ 23,606 67,445 14,624 30,166 –8982 –38% .009 

Cancer-related offi ce visit costs, $ 17,216 35,268 16,562 34,665 –654 –4% .776 

Oral oncology prescription costs, $ 29,654 31,364 32,545 19,715 2891 10% .093 

Cancer-related medical costs, $ 53,544 88,906 41,175 59,672 –12,369 –23% .013 

ED indicates emergency department; LOS, length of stay; MPR, medication possession ratio; SD, standard deviation.  
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would not expect higher mortality rates in the specialty 

pharmacy cohort, and expect that this would lead to 

conservative estimates of healthcare cost reductions that 

resulted from specialty pharmacy care. However, we ad-

dressed this limitation by conducting sensitivity analysis 

requiring only 3, 6, and 9 months of continuous enroll-

ment. The results were qualitatively unchanged in each 

of the time periods, suggesting that our fi ndings were 

not infl uenced by censoring due to death and/or disen-

rollment. Furthermore, we were not able to match on 

duration of therapy with the oral oncology agent prior to 

the study period, leading to potential residual confound-

ing. However, after the match, there was no statistical 

difference in the number of new starts within 3, 6, and 9 

months of the baseline period, mitigating the impact of 

this variable. Follow-up period beyond 1 year was not 

within the scope of this study and death and/or disen-

rollment post 1 year could not infl uence results and is a 

limitation of the study period we chose.

There may have been confounding related to stage 

of disease and cancer type. Based on previous studies, 

some of these limitations are inherent to retrospective 

claims studies.29-31 We attempted to address this issue by 

matching on multiple variables that served as a proxy 

for disease complexity, including type of cancer drug, 

comorbidity score, and a calculated cancer complexity 

disease score. Additionally, the post-hoc analysis match-

ing on cancer diagnoses yielded similar results. We have 

used a comprehensive medical claims–based proxy vari-

able for cancer complexity developed by Darkow et al 

in our econometric models.8 However, the key factor for 

complexity is the diffi culty of managing the patient and, 

as such, is a clinical construct. Note that complexity is not 

health status, nor severity, nor disease stage; instead, com-

plexity is shorthand for the clinical challenges posed by an 

individual patient with a particular disease state. However, 

we admit that the different stage and trajectory of disease 

progression for different cancers can impact costs as well 

as outcomes, and remains a limitation of the study.

Additionally, we were not able to capture quality of 

life measures in this study setting, which would have pro-

vided information from a patient perspective and may 

have signifi cant policy implications. 

CONCLUSIONS
Cost of cancer therapy is an important component of 

the growth of healthcare costs. New targeted oral medica-

tions are convenient and effective, but are also expensive 

and toxic, making efforts to garner the greatest effectiveness 

from therapy warranted. Our results demonstrate that spe-

cialty pharmacy program efforts to educate patients about 

their cancer care and to improve their adherence to therapy 

are effective, leading to improved adherence behavior, as 

well as substantial reductions in overall medical costs. In this 

study, fewer patients progressed to IV chemotherapy in the 

specialty pharmacy cohort and had signifi cant reductions 

Figure 3. Differences in Healthcare Costs at 3, 6, 9, and 12 Months of Follow-up Periods 
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6-Month 9-Month 12-Month
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8345
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6-Month 9-Month 12-Month
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5000

9425

9245
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13,006

18,703
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1327
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10,022

6510
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9483

Rx indicates treatment.
Note: Consolidated results from 4 independently conducted analyses based on similar analytic design, but having 3-, 6-, 9-, and 12-month follow-up periods.
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in outpatient hospital costs. Employers and insurers should 

consider investment in specialty pharmacy programs with 

an integrated approach to clinical management for cancer 

patients to improve outcomes and reduce costs. Future re-

search should focus on prospectively studying the impact 

of specialty pharmacy programs on outcomes and costs to 

confi rm these observational results. 
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eAppendix A. Oral oncology medications included in the Specialty Program and analysis  
Generic HICL Drug Group Principal Indications and Dosing 
Imatinib 022096 • Imatinib • CML, 400-600 mg QD, with food 
Dasatinib 033855 • Imatinib • CML 100 mg QD, with or without food 

• Accelerated or blast phase CML, 140 mg QD 
Sorafenib 033400 • Sorafenib • Hepatocellular carcinoma, 400 mg bid, without food 

• Renal cell carcinoma, 400 mg bid, without food 
Sunitinib 033445 • Sorafenib • GI stromal tumor, 50 mg QD on 4 week cycle with 2 weeks off, with or without food 

• Renal cell carcinoma, (dosing same as with GIST) 

Capecitabine 018385 • Erlotinib • Breast cancer, 2500 mg/meter squared for 2 weeks, with 1 week off in 3 week cycles, with 
food 

• Colorectal cancer, 1000 mg/meter squared twice daily on days 1-15, with 1 week off in 3 
week cycles, with food. 

Erlotinib 026745 • Erlotinib • Non-small cell lung cancer, 150 mg QD, 1 hr before or 2 hours after meals 
• Pancreatic cancer, 100 mg QD, 1 hr before or 2 hours after meals 

Lapatinib 034541 • Erlotinib • HER2 expressing breast cancer (with capecitabine), 1250 mg QD days 1-21 continuously, 
1 hour before or 1 hour after eating 

Lenalidomide 033412 
033413 

• Lenalidomide • Multiple myeloma, 25 mg QD on days 1-21 of a 28 day cycle with dexamethasone 
(specified schedule) 

• Mylodysplastic syndromes, 10 mg QD 
Thalidomide 018567 

011465 
• Lenalidomide • Multiple myeloma, 200 mg QD, 1 hr after meals with dexamethasone on 28 day cycle 

• Leprosy, 100-300 mg QD, 1 hr after meals 

Temozolamide 020355 • Other • Glioblastoma multiforme with radiotherapy, and maintenance, 75 mg/meter squared for 42 
days with radiotherapy, maintenance dose of 150 mg/meter squared QD for 5 consecutive 
days per 28-day treatment cycle 

• Refractory anaplastic astrocytoma, 150 mg/meter squared QD for 5 consecutive days per 
28-day treatment cycle 

Tretinoin 002468 • Other • APL (for the induction of remission only) in patients who are refractory to, or who have 
relapsed from or in whom anthracycline chemotherapy regimens are contraindicated; 
recommended dose is 45 mg/meter squared/day as 2 evenly divided doses (10 mg capsules) 
until 30 days after complete remission is documented or until a maximum of 90 days of 
therapy 
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APL indicates acute promyelocytic leukemia; bid, twice a day; CML, chronic myelogenous leukemia; GI, gastrointestinal; GIST, 
gastrointestinal stromal tumor; HER2, Human Epidermal Growth Factor Receptor 2; HICL, Hierarchical Ingredient Code List; QD, 
once a day. 
(All indications and dosing information from respective product prescribing information)  
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eAppendix B. Weighted MPR Methodology 
 
A weighted medication possession ratio (MPR) methodology is used in this study. Weighted MPR is a measure of adherence that takes into 
account switching, augmentation, as well as concomitant use of medications. Two example calculations of weighted MPR are included below. 

  
 In the first example, the patient augments therapy but does not switch therapy at any time during follow up. Assume a patient with the 

following prescription fill pattern. Assume patient takes Med 1, Med 2, and Med 3 during follow-up period.  
 

Day        1----------------------------------128-----------------------------------------------250-------------------------365 
Med 1      ********* **********            **********   **********                    **********      ********** 
Med 2                     ********** ********** **********  **********      ********** 
Med 3                      **********      ********** 

 
 First, MPR is calculated for each medication individually, where MPR = days’ supply received from the date of the first fill of that 

medication until the end of the review period divided by the number of days from the first fill of that medication until the end of the 
review period. Assuming that each ********** in the diagram above represents a 30-day supply, individual MPR values are: 

• Med 1: 180/365 = 0.493 
• Med 2: 150/238 = 0.630 
• Med 3: 60/116 = 0.517 

Average MPR is then calculated during each period of unique therapy. In the example above, the patient received: 
• Days 1-127 (127 days): Med 1 only; MPR = 0.493 
• Days 128-249 (122 days): Med 1 and Med 2; MPR = (0.493 + 0.630)/2 = 0.561 
• Days 250-365 (116 days): Med 1, Med 2, and Med 3; MPR = (0.493 + 0.630 + 0.517)/3 = 0.547 

 
Weighted MPR is then calculated as: 

 

 In the second example, the patient augments and switches therapy during follow up. Assume a patient with the following 
prescription fill pattern. 
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Day            1-----------------------------------128-----------------------------250------------------------------------------365 
Med 1          ********** **********           ********** 
Med 2                        ********** ********** **********  **********      ********** 
Med 3                             **********  ********** 

 
 First, MPR is calculated for each medication individually. If no switch in therapy is noted, MPR = days’ supply received from the date of 

the first fill of that medication until the end of the review period divided by the number of days from the first fill of that medication until 
the end of the review period. Note that in this example, the patient switched from Med 1 to Med 2 and then added Med 3 to ongoing Med 
2 therapy. Therefore, for Med 1, MPR = days’ supply received from the date of the first fill of Med 1 until the date of the first fill of Med 
2 (truncated if necessary) divided by the number of days from the first fill of Med 1 until the date of the first fill of Med 2. 

 
Assuming that each ********** in the diagram above represents a 30-day supply, individual MPR values are: 

• Med 1: 68/127 = 0.535 
• Med 2: 150/238 = 0.630 
• Med 3: 60/116 = 0.517 

Average MPR is then calculated during each period of unique therapy. In the example above, the patient received: 
• Days 1-127 (127 days): Med 1 only; MPR = 0.535 
• Days 128-249 (122 days): Med 2 only; MPR = 0.630 
• Days 250-365 (116 days): Med 2 and Med 3; MPR = (0.630 + 0.517)/2 = 0.573 

 
Weighted MPR is then calculated as: 
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eAppendix C. Cancer Complexity Classification Based on International Classification of Diseases, Ninth Revision, Clinical 
Modification Diagnosis Codes  
 
A. Diagnosis Codes for Medium Cancer Complexity: 
 
Codes Description 
053 Herpes zoster 
05310 HZ With unspecified nervous system complication 
05311 Geniculate herpes zoster (Herpetic geniculate ganglionitis) 
05312 Postherpetic trigeminal neuralgia 
05313 Postherpetic polyneuropathy 
05314 Herpes zoster myelitis 
05319 Other herpes zoster with nervous system complications 
05321 Herpes zoster keratoconjunctivitis 
05322 Herpes zoster iridocyclitis 
05329 Other HZ with ophthalmic complications 
05379 Herpes zoster with other specified complications 
0538 Herpes zoster with unspecified complications 
0539 Herpes zoster without mention of complication 
1363 Pneumocystosis 
23872 Low grade myelodysplastic syndrome lesions  
23873 High grade myelodysplastic syndrome lesions 
23875 Myelodysplastic syndrome, unspecified 
23876 Myelofibrosis with myeloid metaplasia 
2532 Panhypopituitarism 
2536 Other disorders of neurohypophysis 
2537 Iatrogenic pituitary disorders 
2550 Cushing's syndrome 
2562 Postablative ovarian failure 
2563 Other ovarian failure  
25639 Other ovarian failure 
2568 Other ovarian dysfunction 
2569 Unspecified ovarian dysfunction 
2571 Postablative testicular hypofunction 
263 Other and unspecified protein-calorie malnutrition 
2630 Malnutrition of moderate degree 
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2638 Other protein-calorie malnutrition 
2639 Unspecified protein-calorie malnutrition 
2698 Other nutritional deficiency  
2699 Unspecified nutritional deficiency 
2733 Macroglobulinemia 
2754 Disorders of calcium metabolism 
27540 Unspecified disorder of calcium metabolism 
27542 Hypercalcemia 
2790 Deficiency of humoral immunity 
27901 Selective IgA immunodeficiency 
27903 Other selective immunoglogulin deficiencies 
27919 Other deficiency of cell-mediated immunity  
2793 Unspecified immunity deficiency 
2794 Autoimmune disease, not elsewhere classified 
2798 Other specified disorders involving the immune mechanism 
2799 Unspecified disorder of immune mechanism 
2830 Autoimmune hemolytic anemias 
2839 Acquired hemolytic anemia, unspecified 
28521 Anemia in chronic kidney disease 
28522 Anemia in neoplastic disease  
2865 Hemorrhagic disorder due to intrinsic circulating anticoagulants 
2867 Acquired coagulation factor deficiency 
2869 Other and unspecified coagulation defects 
287 Purpura and other hemorrhagic conditions 
2871 Qualitative platelet defects  
2873 Primary thrombocytopenia 
28730 Primary thrombocytopenia, unspecified  
28731 Immune thrombocytopenic purpura 
28732 Evan’s syndrome 
2874 Secondary thrombocytopenia 
2875 Thrombocytopenia, unspecified 
2880 Neutropenia  
28800 Neutropenia, unspecified 
28802 Cyclic neutropenia 
28803 Drug induced neutropenia 
28804 Neutropenia due to infection 
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28809 Other neutropenia 
28850 Leukocytopenia, unspecified 
28866 Bandemia (Bandemia without diagnosis of specific infection) 
28982 Secondary hypercoagulable state 
28983 Myelofibrosis  
3071 Anorexia nervosa  
30750 Eating disorder, unspecified 
30759 Other unspecified disorders of eating 
3077 Encopresis  
3383 Neoplasm related pain (acute / chronic) 
3483 Encephalopathy, not elsewhere classified 
34830 Encephalopathy, unspecified 
34831 Metabolic encephalopathy 
34839 Other encephalopathy 
3564 Idiopathic progressive polyneuropathy 
3568 Other specified idiopathic peripheral neuropathy 
3569 Unspecified hereditary and idiopathic peripheral neuropathy 
3573 Polyneuropathy in malignant disease 
3574 Polyneuropathy in other diseases classified elsewhere 
3576 Polyneuropathy due to drugs 
3578 Other inflammatory and toxic neuropathy 
35781 Chronic inflammatory demyelinating polyneuritis 
35782 Critical illness polyneuropathy 
35789 Other inflammatory and toxic neuropathy 
3579 Unspecified inflammatory and toxic neuropathy 
3594 Toxic myopathy 
3596 Symptomatic inflammatory myopathy in disease classified elsewhere 
3598 Other myopathies 
35981 Critical illness myopathy 
35989 Other myopathies 
4387 Disturbance of vision 
43882 Dysphagia 
4592 Compression of vein 
4820 Pneumonia due to Klebsiella pneumoniae 
4821 Pneumonia due to Pseudomonas 
48242 Methicillin resistant pneumonia due to Staphylococcus aureus 
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48281 Anaerobes 
48282 Escherichia coli (E. coli) 
48283 Other gram-negative bacteria 
5081 Chronic and other pulmonary manifestations due to radiation  
5118 Other specified forms of effusion, except tuberculosis 
51181 Malignant pleural effusion 
51189 Other specified forms of effusion, except tuberculosis 
5119 Unspecified pleural effusion 
5180 Pulmonary collapse 
53082 Esophageal hemorrhage  
53640 Gastrostomy complication, unspecified 
53641 Infection of gastrostomy 
53642 Mechanical complication of gastrostomy 
53649 Other gastrostomy complications 
5581 Gastroenteritis and colitis due to radiation 
5603 Impaction of intestine 
56030 Impaction of intestine, unspecified 
56039 Other impaction of intestine 
5723 Portal hypertension 
585 Chronic kidney disease (KCD) 
5851 Chronic kidney disease, Stage I 
5852 Chronic kidney disease, Stage II (mild) 
5853 Chronic kidney disease, Stage III (moderate) 
5854 Chronic kidney disease, Stage IV (severe) 
5855 Chronic kidney disease, Stage V 
5856 End stage renal disease 
5859 Chronic kidney disease, unspecified 
586 Renal failure, unspecified 
5880 Renal osteodystrophy 
5888 Other specified disorders resulting from impaired renal function 
58881 Secondary hyperparathyroidism (of renal origin) 
58889 Other specified disorders resulting from impaired renal function 
5889 Unspecified disorder resulting from impaired renal function 
7132 Arthropathy associated with gastrointestinal conditions other than infections 
7282 Muscular wasting and disuse atrophy, not elsewhere classified 
72887 Muscle weakness (generalized) 
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7291 Myalgia and myositis, unspecified 
7331 Pathologic fracture 
78009 Other, alteration of consciousness 
78031 Febrile convulsions (simple), unspecified 
78032 Complex febrile convulsions  
78072 Functional quadriplegia 
78079 Other malaise and fatigue 
7824 Jaundice, unspecified, not of newborn 
7830 Anorexia 
7832 Abnormal loss of weight and underweight 
78321 Loss of weight 
78322 Underweight 
7833 Feeding difficulties and mismanagement  
78341 Failure to thrive 
7837 Adult failure to thrive 
7855 Shock without mention of trauma 
78550 Shock, unspecified 
78559 Other shocks 
7856 Enlargement of lymph nodes 
7872 Dysphagia 
78720 Dysphagia, unspecified 
78721 Dysphagia, oral phase 
78722 Disphagia, oropharyngeal phase 
78723 Disphagia, pharyngeal phase 
78724 Disphagia, pharyngoesophageal phase 
78729 Other dysphagia 
7876 Incontinence of feces 
78791 Diarrhea 
7892 Splenomegaly (enlargement of spleen) 
7925 Cloudy (hemodialysis) (peritoneal) dialysis effluent 
79902 Hypoxemia 
7993 Debility, unspecified  
7994 Cachexia 
9620 Adrenal cortical steroids 
9621 Androgens and anabolic congeners 
9622 Ovarian hormones and synthetic substitutes 
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9631 Antineoplastic and immunosuppressive drugs 
990 Effects of radiation, unspecified 
99580 Adult maltreatment, unspecified (abused person NOS) 
99584 Adult sexual abuse 
99585 Other adult abuse and neglect 
99668 Infection, due to peritoneal dialysis catheter 
99673 Other complications, due to renal dialysis device, implant, and graft 
9998 Other infusion and transfusion reaction 
V451 Renal dialysis status 
V4511 Renal dialysis status 
V452 Presence of cerebrospinal fluid drainage device 
V4576 Acquired absence of organ, Lung 
V4984 Bed confinement status 
V56 Encounter for dialysis and dialysis catheter care 
V560 Extracorporeal dialysis 
V561 Fitting and adjustment of extracorporeal dialysis catheter 
V562 Fitting and adjustment of peritoneal dialysis catheter 
V568 Other dialysis 
V602 Inadequate material resources (Economic problelm, poverty NOS) 
V603 Person living alone 
V604 No other household patient able to render care 
V691 Inappropriate diet and eating habits 
V850 Body Mass Index less than 19, adult 
V8551 Body Mass Index, pediatric, less than 5th percentile for age 
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B. Diagnosis Codes for High Cancer Complexity: 
 
Code Description 
0530 Herpes zoster with meningitis 
1124 Candidiasis of Lung (Candidal pneumonia) 
1125 Disseminated (systemic candidiasis) 
11281 Candidal endocarditis 
11283 Candidal meningitis 
118 Opportunistic mycoses 
261 Nutritional marasmus 
262 Other sever, protein-calorie malnutrition 
27900 Hypogammaglobulinemia, unspecified 
27903 Other selective immunoglobulin deficiencies 
27906 Common variable immunodeficiency 
27910 Immunodeficiency with predominant T-cell defect, unspecified 
28311 Hemolytic-uremic syndrome 
284 Aplastic anemia and other bone marrow failure syndromes 
2841 Pancytopenia 
2842 Myelophthisis 
2848 Other specified aplitic anemias 
28481 Red cell aplasia 
28489 Other specified aplastic anemias 
2849 Aplastic anemia, unspecified  
2866 Defibrination syndrome 
32382 Other causes of myelitis (Transverse myelitis NOS) 
3363 Myelopathy in other diseases classified elsewhere 
3369 Unspecified disease of spinal cord  
3412 Acute (transverse) myelitis 
34120 Acute (transverse) myelitis NOS 
34121 Acute (transverse) myelitis in conditions classified elsewhere 
34122 Idiopathic transverse myelitis 
3441 Paraplegia 
3442 Diplegia of upper limbs 
3443 Monoplegia of lower limb 
34430 Paralysis of lower limb – affecting unspecified side 
34431 Paralysis of lower limb – affecting dominant side 
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34432 Paralysis of lower limb – affecting nondominant side 
3444 Monoplegia of upper limb 
34440 Paralysis of upper limb – affecting unspecified side 
34441 Paralysis of upper limb – affecting dominant side 
34442 Paralysis of upper limb – affecting nondominant side 
3445 Unspecified monoplegia 
3446 Cauda equina syndrome 
34460 Cauda equina – without mention of neurogenic bladder 
34461 Cauda equine – with neurogenic bladder 
34489 Other specified paralytic syndrome 
3449 Paralysis, unspecified 
3482 Benign intracranial hypertension  
3484 Compression of brain 
3485 Cerebral edema 
34982 Toxic encephalopathy 
4230 Hemopericardium 
4233 Cardiac tamponade 
4239 Unspecified disease of pericardium 
4254 Other primary cardiomyopathies 
4259 Secondary cardiomyopathy, unspecified 
4560 Esophageal varices with bleeding 
45620 Esophageal varices in diseases classified elsewhere, with bleeding 
5080 Acute pulmonary manifestations due to radiation 
51881 Acute respiratory failure 
51882 Other pulmonary insufficiency, not elsewhere classified 
51883 Chronic respiratory failure 
51884 Acute and chronic respiratory failure 
5190 Tracheostomy complications 
51900 Tracheostomy complication, unspecified 
51901 Infection of tracheostomy 
51902 Mechanical complication of tracheostomy 
51909 Other tracheostomy complications 
5304 Perforation of esophagus  
5307 Gastroesophageal laceration-hemorrhage syndrome 
5401 Acute appendicitis with peritoneal abscess 
5722 Hepatic encephalopathy 
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5724 Hepatorenal syndrome 
584 Acute kidney failure 
5845 Acute kidney failure with lesion of tubular necrosis 
5846 Acute kidney failure with lesion of renal cortical necrosis 
5847 Acute kidney failure with lesion of medullary (papillary) necrosis 
5848 Acute kidney failure with other specified pathological lesion in kidney 
5849 Acute kidney failure, unspecified 
72888 Rhabdomyolysis 
78001 Coma 
78003 Persistent vegetative state 
7803 Convulsions 
78039 Other convulsions (Fit NOS, Seizure NOS, Convulsive disorder NOS) 
78551 Cardiogenic shock 
78552 Septic shock 
78603 Apnea (excludes hyperventilation, psychogenic) 
7991 Respiratory arrest 
9607 Antineoplastic antibiotics 
9942 Effects of hunger (Deprivation of food; starvation) 
V461 Respirator (ventilator) dependency 
V4611 Dependence on respirator, status 
V667 Encounter for palliative care 
 

 

 

 

 

 



 

 14 

 

eAppendix D. Results for the Distribution of Diagnosis Code on the Matched Sample  
Patient Count Percent of Column Total Diagnosis Codes and Description 

Specialty 
(n = 464) 

Retail 
(n = 
464) 

Total 
(n = 
928) 

Specialty Retail Total 
P value 

150 Malignant neoplasm of esophagus 0 1 1 0.00% 0.22% 0.11% 0.318 
151 Malignant neoplasm of stomach 10 10 20 2.20% 2.20% 2.20% 1.000 
152 Malignant neoplasm of small intestine, including duodenum 0 2 2 0.00% 0.44% 0.22% 0.158 
153 Malignant neoplasm of colon 33 22 55 7.27% 4.84% 6.05% 0.127 
154 Malignant neoplasm of rectum, rectosigmoid junction & anus 9 16 25 1.98% 3.52% 2.75% 0.156 
155 Malignant neoplasm of liver and intrahepatic bile ducts 8 8 16 1.76% 1.76% 1.76% 1.000 
157 Malignant neoplasm of pancreas 9 10 19 1.98% 2.20% 2.09% 0.817 
170 Malignant neoplasm of bone and articular cartilage 2 2 4 0.44% 0.44% 0.44% 1.000 
172 Malignant melanoma of skin 8 6 14 1.76% 1.32% 1.54% 0.591 
173 Other malignant neoplasm of skin 3 3 6 0.66% 0.66% 0.66% 1.000 
174 Malignant neoplasm of female breast 60 69 129 13.22% 15.16% 14.19% 0.394 
185 Malignant neoplasm of prostate 0 3 3 0.00% 0.66% 0.33% 0.083 
189 Malignant neoplasm of kidney, other urinary organs 22 30 52 4.85% 6.59% 5.72% 0.254 
191 Malignant neoplasm of brain 35 30 65 7.71% 6.59% 7.15% 0.521 
196 Secondary and unspecified malignant neoplasm of lymph nodes 2 1 3 0.44% 0.22% 0.33% 0.564 
197 Secondary malignant neoplasm of respiratory & digestive systems 10 14 24 2.20% 3.08% 2.64% 0.409 
202 Other malignant neoplasms of lymphoid and histolytic tissue 3 4 7 0.66% 0.88% 0.77% 0.705 
203 Multiple myeloma and immunoproliferative neoplasms 66 70 136 14.54% 15.38% 14.96% 0.711 
204 Lymphoid leukemia 3 2 5 0.66% 0.44% 0.55% 0.654 
205 Myeloid leukemia 143 127 270 31.50% 27.91% 29.70% 0.248 
All LUC (lungs related cancer) 27 22 49 5.95% 4.84% 5.39% 0.464 
All MTH (mouth related cancer) 1 3 4 0.22% 0.66% 0.44% 0.317 
Total 454 455 909 100% 100% 100%   
 
Notes:  1. All results are nonsignificant at 5% level of significance. 
  2. In case of multiple diagnosis codes, one with the highest frequency in the baseline period is assigned to the patient. 

3. Since some of the benign cancer codes are not included in the table, the sum of diagnosis code is different than n. 
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eAppendix E. Results for the Distribution of Drug Names (Index Drug) on the Matched Sample 
 

Patient Count Percent of Column Total 
Drug Name Specialty 

(n = 464) 
Retail 

(n = 464) 
Total 

(n = 928) Specialty Retail Total 

P value 

Imatinib 158 146 304 34.05% 31.47% 32.76% 0.402 
Sorafenib 21 26 47 4.53% 5.60% 5.06% 0.455 
Lenalidomide 39 39 78 8.41% 8.41% 8.41% 1.000 
Dasatinib 4 0 4 0.86% 0.00% 0.43% 0.045 
Sunitinib 11 20 31 2.37% 4.31% 3.34% 0.100 
Erlotinib 39 32 71 8.41% 6.90% 7.65% 0.388 
Temozolamide 43 40 83 9.27% 8.62% 8.94% 0.730 
Thalidomide 33 33 66 7.11% 7.11% 7.11% 1.000 
Tretinoin 7 9 16 1.51% 1.94% 1.72% 0.463 
Lapatinib 28 18 46 6.03% 3.88% 4.96% 0.131 
Capacitabine 81 101 182 17.46% 21.77% 19.61% 0.098 
Total 464 464 928 100.00% 100.00% 100.00%   
 
Notes:   
1. Except for dasatinib (P = .045) the results are nonsignificant at 5% level of significance. 
2. The brand name of the first script in the identification period was assigned as index drug. 

 

 

 


