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 Background Febrile neutropenia is a serious toxicity of cancer chemotherapy that is usually treated in hospital. We assessed 

the cost-effectiveness of filgrastim and pegfilgrastim as primary prophylaxis against febrile neutropenia in diffuse 

large B-cell lymphoma (DLBCL) patients undergoing chemotherapy.

 Methods We used a Markov model that followed patients through induction chemotherapy to compare the three prophylaxis 

strategies: 1) no primary prophylaxis against febrile neutropenia; 2) primary prophylaxis with 10 days of filgrastim 

therapy; and 3) primary prophylaxis with a single dose of pegfilgrastim. The target population was a hypothetical 

cohort of 64-year-old men and women with DLBCL. Data sources included published literature and current clinical 

practice. The analysis was conducted from a publicly funded health-care system perspective. The main outcome 

measures included costs, quality-adjusted life years (QALYs), and incremental cost-effectiveness ratios (ICERs).

 Results In the base-case analysis, costs associated with no primary prophylaxis, primary prophylaxis with 10 days of 

filgrastim, and primary prophylaxis with pegfilgrastim were CaD $7 314, CaD $13 947, and CaD $16 290, respec-

tively. The QALYs associated with the three strategies were 0.2004, 0.2015, and 0.2024, respectively. The ICER for 

the filgrastim vs no primary prophylaxis strategy was CaD $5 796 000 per QALY. The ICER for the pegfilgrastim vs 

filgrastim primary prophylaxis strategy was CaD $2 611 000 per QALY. All one-way sensitivity analyses yielded 

ICERs greater than CaD $400 000 per QALY. Cost-effectiveness acceptability curves show that 20.0% of iterations 

are cost-effective at a willingness-to-pay threshold of CaD $1 595 000 for the filgrastim strategy and CaD $561 000 

for the pegfilgrastim strategy.

 Conclusions Primary prophylaxis against febrile neutropenia with either filgrastim or pegfilgrastim is not cost-effective in 

DLBCL patients.

  J Natl Cancer Inst;2013;105:1078–1085 

Non-Hodgkin lymphoma is the seventh most common malig-

nancy in the United States (1); its incidence has increased by about 

20% since 1987 (2). Diffuse large B-cell lymphoma (DLBCL) is 

the most common Non-Hodgkin lymphoma subtype, account-

ing for approximately 25% of cases (3). Initial standard treatment 

for DLBCL includes combination chemotherapy with cyclo-

phosphamide, doxorubicin, vincristine, prednisone, and rituximab 

(R-CHOP) (4). This regimen yields 5- and 10-year survival rates 

of 51% and 45%, respectively (5,6). Febrile neutropenia is a seri-

ous toxicity of R-CHOP chemotherapy and is typically treated in 

hospital with antibiotics (7). Clinical trials have shown that up to 

50% of patients who receive R-CHOP experience febrile neutro-

penia (8,9).

There are two granulocyte-colony stimulating factors (G-CSFs), 

filgrastim and pegfilgrastim, currently available that are efficacious 

in preventing febrile neutropenia (10). The American Society of 

Clinical Oncology recommends using G-CSFs with chemotherapy 

regimens associated with a 20% or greater incidence of febrile 

neutropenia. They also specifically recommend G-CSF support for 

all Non-Hodgkin lymphoma patients aged greater than 65 years 

who are receiving CHOP-based chemotherapy because the risk 

of neutropenia increases with age. The authors of these guidelines 

state that their recommendations were based on clinical, not eco-

nomic, evidence and note that further research on cost implications 

of G-CSF use is needed (11).

Although several cost-effectiveness analyses evaluating pegfil-

grastim have been published recently (12–18), all of them assumed 

a mortality benefit associated with G-CSF use despite the fact that 

randomized trials in lymphoma patients have not demonstrated a 

survival benefit (19–21). One recently published cost-effectiveness 

analysis did not assume a mortality benefit with G-CSF use but 

evaluated only filgrastim (22).

The objective of this study was to determine whether primary 

prophylaxis against febrile neutropenia using either filgrastim 

or pegfilgrastim in DLBCL patients undergoing R-CHOP 

chemotherapy is cost-effective from the perspective of the publicly 
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funded health-care system in Ontario, Canada. We conducted 

a cost-effectiveness analysis to estimate the incremental cost-

effectiveness ratios (ICERs) of filgrastim and pegfilgratim primary 

prophylaxis in this population.

Methods

We estimated the health benefits and costs of using filgrastim 

and pegfilgrastim compared with no primary prophylaxis against 

febrile neutropenia in DLBCL patients undergoing chemotherapy. 

Recommendations for conducting and reporting cost-effectiveness 

analyses by Philips et al. were followed (23).

Model Cohort, Health States, and Costs

We constructed a Markov model that followed a cohort of patients 

over the course of their initial chemotherapy using the R language 

and environment for statistical computing (R Foundation for 

Statistical Computing), version 2.14.1 (http://www.r-project.org/). 

DLBCL patients receiving induction chemotherapy with R-CHOP 

were evaluated in this analysis. The base-case analysis considered a 

cohort of 64-year-old men and women, reflecting the median age 

of diagnosis (3). Equal proportions of patients in all International 

Prognostic Index categories were included. This index is used to 

predict long-term survival of DLBCL patients; scores range from 

zero to five, with lower scores representing a greater chance of sur-

vival (24).

Costs and health utilities associated with chemotherapy-

induced febrile neutropenia and no febrile neutropenia while 

receiving chemotherapy were included in the model. No other 

health states were incorporated into the model for several reasons. 

First, several studies have demonstrated that relapse-free survival 

and overall survival rates are no different between lymphoma 

patients who receive G-CSF support and those who do not (19–

21). Furthermore, three large meta-analyses have demonstrated 

no mortality benefit with G-CSF use: one meta-analysis combined 

data from more than 2 000 patients from 13 trials done in lym-

phoma patients and found that G-CSF provided no statistically 

significant benefit in overall survival (25); another meta-analysis 

combined data from more than 12 000 patients from 148 trials of 

patients with various malignancies and found no statistically sig-

nificant decrease in all-cause mortality for patients who received 

G-CSFs (26); and finally, another meta-analysis combined data 

from more than 12 000 patients from 25 trials done in patients 

with various malignancies and found that a reduction in overall 

mortality was only observed with dose-intense chemotherapy and 

not with standard-dose chemotherapy (27). Second, no fatalities as 

a result of filgrastim or pegfilgrastim have occurred (19,21). Third, 

the only reported adverse effect of G-CSF was musculoskeletal 

pain in less than 10% of patients, which was treated with sim-

ple analgesics and did not lead to any discontinuation of therapy 

(20,21). Fourth, there was no difference in chemotherapy-related 

adverse events between patients who received G-CSF and those 

who did not (21). Finally, reducing chemotherapy doses or delay-

ing its administration after febrile neutropenia did lead to statis-

tically significantly lower relative dose intensities but not to an 

overall lower complete response rate or worse overall survival 

(19,20).

A cycle length of 3 weeks was used, representing the time 

between chemotherapy cycles. The time horizon of the model 

was 18 weeks, the period over which the six chemotherapy cycles 

are administered. A  lifetime time horizon was not used because 

G-CSFs are solely supportive care therapies that have no effects, 

either beneficial or adverse, after chemotherapy (10,26). Health 

outcomes are reported in quality-adjusted life days (QALDs) as 

well as quality-adjusted life years (QALYs) because of the model’s 

short time horizon.

Costs were considered from the Ontario Ministry of Health and 

Long-Term Care perspective, the government ministry responsible 

for public funding of health care in Ontario, and are reported in 

2012 Canadian dollars. No discounting was applied because the 

model time horizon was less than 1 year.

Data Sources

Estimates of costs, health utility values, and probabilities were 

based on published sources where possible. Table  1 outlines the 

parameter values used and their sources.

Probabilities

We identified four published meta-analyses that examined the 

effectiveness of G-CSF (10,25,26,35). The results of these stud-

ies, however, were not used in this analysis because three of them 

included studies of patients with both solid tumors and hemato-

logic malignancies, and they all included studies that examined 

the effectiveness of not only filgrastim but also lenograstim and 

pegfilgrastim. We conducted a separate meta-analysis to estimate 

the probability of experiencing a febrile neutropenia episode in 

lymphoma patients when receiving primary prophylaxis with fil-

grastim. The Supplementary Materials (available online) detail 

the methods and results of this meta-analysis (see Supplementary 

Table 1 and Supplementary Figure 1, available online). No meta-

analysis of pegfilgrastim studies was done because only one study 

examined its efficacy in lymphoma patients (32).

Febrile Neutropenia

We assumed that patients who developed febrile neutropenia did 

so on day 7 postchemotherapy, coinciding with the nadir in abso-

lute neutrophil count (34). Although some evidence suggests that 

the risk of febrile neutropenia is increased in patients who have 

experienced a previous episode, it is inconclusive (36). For this 

analysis, we assumed that the risk of experiencing febrile neutro-

penia remained constant over all six chemotherapy cycles. Patients 

in the filgrastim primary prophylaxis arm received 300 μg of fil-

grastim for 10 days after each chemotherapy cycle. Patients in the 

pegfilgrastim arm received a single 6-mg dose. We assumed that 

patients in the no primary prophylaxis arm who experienced a 

febrile neutropenia episode would receive secondary prophylaxis 

with filgrastim 300 μg once daily for 10 days with all subsequent 

chemotherapy cycles, which reflects current clinical practice, 

regardless of whether febrile neutropenia risk is increased or not 

with downstream cycles (37).

In the base-case analysis, we assumed that all patients would be 

hospitalized for febrile neutropenia. However, studies show that 

lymphoma patients at low risk for febrile neutropenia complications 

can be safely treated as outpatients (38–40). Accordingly, a scenario 
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analysis was done where we assumed that 50% of febrile neutrope-

nia patients were at low risk for complications and, as such, eligi-

ble for outpatient treatment after an initial in-hospital observation 

period. We assumed the cost of a 24-hour in-hospital observation 

period to be equal to the cost of hospitalization for 1 day.

Quality of Life

Hospitalization for febrile neutropenia has been shown to adversely 

affect patients’ quality of life and has been incorporated in the 

model as a decrement in the baseline health utility values of lym-

phoma patients. Utility values were collected from 26 patients with 

different types of underlying malignancies who were hospitalized 

for febrile neutropenia (31). We assumed that patients experience 

the utility decrement on the first day they develop febrile neutro-

penia and return to the baseline value after the febrile neutropenia 

episode resolves (ie, after hospital discharge).

Costs

The costs of filgrastim, pegfilgrastim,and hospitalization for febrile 

neutropenia were included in the analysis. All costs were updated 

to 2012 Canadian dollars using the Bank of Canada Inflation 

Calculator (41). Costs of G-CSFs were obtained form the Ontario 

Drug Benefit Formulary, a publicly funded insurance program. 

The cost of hospitalization for febrile neutropenia was obtained 

from a Canadian study (29).

Cost-Effectiveness Calculations and Sensitivity Analyses

We generated ICERs for filgrastim vs no primary prophylaxis 

 (secondary prophylaxis), pegfilgrastim vs filgrastim primary proph-

ylaxis, and pegfilgrastim vs no primary prophylaxis.

Sensitivity analyses were done to test the robustness of the 

results. One-way sensitivity analyses were done on all parameters, 

and changes in results were observed over the range of values 

tested. Ranges used are listed in Table 1. All ranges used were the 

95% confidence intervals (CIs) of the parameters to assess vari-

ability on the population level. The 95% confidence intervals were 

not used for three parameters: the baseline utility value and length 

of stay because the 95% confidence intervals were too narrow to 

conduct meaningful analyses and the duration of filgrastim therapy 

because it was assumed, so the range was estimated from the medi-

cal literature. We conducted two one-way sensitivity analyses to 

test parameter values outside the plausible ranges for this analysis, 

but that may be applicable in other settings. One analysis tested 

a utility value for febrile neutropenia hospitalization of 0.36; this 

value was obtained from a surrogate population of nurses who 

cared for patients with febrile neutropenia and was used in pre-

vious cost-effectiveness analyses of G-CSFs (22,42,43). The other 

analysis used a daily hospitalization cost of CaD $3 000, which was 

assumed to account for higher US hospitalization costs. We con-

ducted two additional one-way sensitivity analyses to test model 

assumptions. One analysis tested a 2.41-day shorter duration of 

Table 1. Variables and sources*

Model parameters Mean estimate (range) Source

Costs in 2012 Canadian dollars

Filgrastim 300 μg dose 174† Ontario Drug Benefit Formulary (28)

Pegfilgrastim 6 mg dose 2422† Ontario Drug Benefit Formulary (28)

Hospitalization for febrile neutropenia per day 1012 (845–1273) Lathia et al. (29)

Health utility values

NHL, baseline 0.74 (IPI scores 0–1) and 0.44 

(IPI scores 2–3)

Mean (0.59) of both IPI groups 

used in model (0.44–0.74)

Doorduijn et al. (30)

Hospitalization for febrile neutropenia 0.15 less than value for NHL 

baseline (0.05–0.25 less than 

baseline value)

Lathia et al. (31)

Outpatient treatment for febrile neutropenia 0.1 less than value for NHL 

baseline (used in scenario 

analysis)

Assumed

No febrile neutropenia Parameters same as baseline 

NHL values

Not applicable

Febrile neutropenia

Probability of developing febrile neutropenia 

with no primary prophylaxis

0.64 (0.57–0.71) Meta-analysis (see Supplementary Appendix, 

available online)

Probability of developing febrile neutropenia 

with filgrastim

0.36 (0.29–0.44) Meta-analysis (see Supplementary Appendix, 

available online)

Probability of developing febrile neutropenia 

with pegfilgrastim

0.21 (0.10–0.31) Vose et al. (32)

Length of stay in hospital for febrile 

neutropenia

8.2 days (6.2–10.2) Caggiano et al. (33)

Duration of filgrastim therapy 10 days (7–14) Assumed based on current clinical practice 

at Sunnybrook Health Sciences Centre

Day on which febrile neutropenia occurs Day 7 postchemotherapy Cullen et al. (34)

* IPI = International Prognostic Index; NHL = non-Hodgkin lymphoma.

†  Medications costs assumed to be fixed, so no sensitivity analyses done.

 International Prognostic Index
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febrile neutropenia in patients who received filgrastim or pegfil-

grastim prophylaxis, based on a meta-analysis that combined data 

from 148 clinical trials of G-CSFs done in patients with various 

types of malignancies (26), even though such a difference has not 

been demonstrated in lymphoma patients (19). The second analy-

sis tested a 20% increase and decrease in the probability of febrile 

neutropenia with cycles two to six of chemotherapy because there 

are conflicting data on whether the risk of febrile neutropenia 

increases or decreases after the first cycle of chemotherapy (44).

A 3000-iteration probabilistic sensitivity analysis was done 

for each of the three ICERs generated to simultaneously reflect 

parameter uncertainty. Three distribution types were used 

in the probabilistic sensitivity analysis: beta distributions for 

probabilities of developing febrile neutropenia and health utilities; 

gamma distributions for costs and length of stay in hospital; and 

a uniform distribution for duration of filgrastim therapy because 

no information was available on the shape of this distribution. 

Cost-effectiveness acceptability curves were generated to examine 

the robustness of the results under various willingness-to-pay 

thresholds.

Threshold analysis

We conducted a threshold analysis where the costs of filgrastim 

and pegfilgrastim were varied downward until the costs of these 

two strategies were equal to the mean cost of the no prophylaxis 

(secondary prophylaxis) strategy in the base-case analysis.

Results

Meta-analysis

The odds ratio for developing febrile neutropenia when receiv-

ing primary prophylaxis with filgrastim compared with no primary 

prophylaxis was 0.56 (95% CI = 0.41 to 0.77). Full details are found 

in the Supplementary Materials (available online).

Base-Case Analysis

The total and incremental health outcomes and costs associated 

with all three strategies are detailed in Table 2. Costs associated 

with no primary prophylaxis, primary prophylaxis with 10  days 

of filgrastim, and primary prophylaxis with pegfilgrastim were 

CaD $7 314, CaD $13 947, and CaD $16 290, respectively. The 

QALYs associated with the three strategies were 0.2004, 0.2015, 

and 0.2024, respectively. The ICER for filgrastim compared with 

no primary prophylaxis was CaD $5 796 000 per QALY; for pegfil-

grastim compared with filgrastim primary prophylaxis, it was CaD 

$2 611 000 per QALY; and for pegfilgrastim compared with no pri-

mary prophylaxis, it was CaD $4 396 000 per QALY.

Scenario Analyses

When we assumed that 50% of febrile neutropenia episodes would 

be eligible for outpatient treatment, the analysis yielded the fol-

lowing ICERs: CaD $8 943 000 per QALY for filgrastim vs no pri-

mary prophylaxis, CaD $6 059 000 per QALY for pefilgrastim vs 

filgrastim primary prophylaxis, and CaD $7 788 000 per QALY for 

pegfilgrastim vs no primary prophylaxis.

One-Way Sensitivity Analyses

All one-way sensitivity analyses yielded ICERs greater than CaD 

$1 000 000 per QALY, except for the analysis that compared the fil-

grastim vs pegfilgrastim strategy when a daily hospitalization cost 

of CaD $3 000 was used; this analysis yielded an ICER of CaD 

$466 000 per QALY.

Probabilistic Sensitivity Analysis

Iterations from the three probabilistic sensitivity analyses 

(Figure 1) indicate that primary prophylaxis with either filgrastim 

or pegfilgrastim is always associated with increased incremental 

costs for the filgrastim vs no primary prophylaxis and pegfilgrastim 

vs no primary prophylaxis strategies. The vast majority of iterations 

from the pegfilgrastim vs filgrastim strategy were also associated 

with increased incremental costs, with less than 1% of iterations 

associated with cost savings. Of iterations from the filgrastim vs 

no primary prophylaxis (secondary prophylaxis) strategy, the peg-

filgrastim vs filgrastim primary prophylaxis strategy, and the peg-

filgrastim vs no primary prophylaxis strategy, 62.5%, 60.1%, and 

72.6%, respectively, were associated with health gains. Based on the 

cost-effectiveness acceptability curves (Figure 2), 20.0% of itera-

tions would be cost-effective at a willingness-to-pay threshold of 

CaD $1 595 000 for the filgrastim vs no primary prophylaxis strat-

egy (secondary prophylaxis), CaD $561 000 for the pegfilgrastim vs 

filgrastim primary prophylaxis strategy, and CaD $2 240 000 for the 

pegfilgrastim vs no primary prophylaxis strategy.

Threshold Analysis

If the cost of filgrastim were reduced to CaD $70 per dose (60% 

reduction), the cost of the 10-day filgrastim strategy would be equal 

Table 2. Cost-effectiveness analysis results*

Strategy
Cost, CaD $, 2012  

(95% CI)
Effectiveness, 

QALDs (95% CI)
Effectiveness, 

QALYs (95% CI)

Incremental 
cost, CaD $  

(95% CI)

Incremental  
effectiveness, QALYs 

(95% CI)
ICER, CaD $/QALY  

(95% CI)

No primary 

prophylaxis

7314  

(6532 to 8104)

73.14  

(71.19 to 75.05)

0.2004  

(0.1950 to 0.2056)

___† ___† ___†

Filgrastim 13947  

(12067 to 15748)

73.56  

(71.64 to 75.52)

0.2015  

(0.1963 to 0.2069)

6633  

(4602 to 8603)

0.0011  

(−0.0003 to 0.0024)

5796000  

(758000 to dominated)

Pegfilgrastim 16290  

(15821 to 16812)

73.89  

(71.97 to 75.69)

0.2024  

(0.1972 to 0.2074)

2343  

(469 to 4257)

0.0009  

(−0.0141 to 0.0161)

2611000  

(172000 to dominated)

* CI = confidence interval; ICER = incremental cost-effectiveness ratio; QALD = quality-adjusted life day; QALY = quality-adjusted life years.

† Comparator strategy, no incremental data.
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to the cost of the no primary prophylaxis (secondary prophylaxis) 

strategy. If the cost of pegfilgrastim were reduced to CaD $908 

(63% reduction), the cost of the pegfilgrastim strategy would be 

equal to the cost of the no primary prophylaxis (secondary prophy-

laxis) strategy.

Discussion

The ICER for filgrastim compared with no prophylaxis (secondary 

prophylaxis) was CaD $5 796 000 per QALY when used as primary 

prophylaxis against febrile neutropenia in lymphoma patients. The 

ICER for pegfilgrastim compared with filgrastim was CaD $2 611 000 

per QALY. Although there is no exact threshold for cost-effective-

ness, tentative guidelines suggest CaD $20 000 to CaD $100 000 per 

QALY as a common reference point (45). The ICERs estimated in 

the current analysis are far above this range and well above the high-

est proposed value of CaD $200 000 per QALY (46,47), suggesting 

that neither of these interventions is cost-effective. The probabilistic 

sensitivity analyses indicate that our results are robust with respect 

to costs because almost all iterations were associated with increased 

Figure 1. Results of probabilistic sensitivity analyses showing three groups of scatter plots on the cost-effectiveness plane: incremental costs and 
quality-adjusted life-years (QALYs) of filgrastim vs no primary prophylaxis, pegfilgrastim vs no primary prophylaxis, and pegfilgrastim vs filgrastim.
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incremental costs, whereas only between 60% and 73% were associ-

ated with increased incremental QALYs.

Our findings are explained by the high costs of G-CSFs and the 

small health gains associated with their use. The primary benefit of 

G-CSFs is their effectiveness in preventing chemotherapy-induced 

febrile neutropenia (10,26,35). Although hospitalization for 

febrile neutropenia is costly, the cost of universal G-CSF primary 

prophylaxis outweighs that of febrile neutropenia treatment for 

patients who do develop this toxicity. G-CSFs do not improve 

overall survival or progression-free survival, as demonstrated by 

individual randomized trials in lymphoma patients (19–21) and 

meta-analyses (25–27), leading to very small QALY gains.

Recently published literature on G-CSFs includes cost-

effectiveness analyses and discussions of G-CSF usage and its costs. 

All of the cost-effectiveness analyses of pegfilgrastim assumed a 

mortality benefit associated with its use, even though such a benefit 

has not been demonstrated in clinical trials. The ICERs resulting 

from these analyses range from pegfilgrastim being dominant (more 

effective and less costly) to CaD $US116 000 per QALY (12–18). 

One of these analyses was done in lymphoma patients and yielded 

ICERs of CaD $6 190 per QALY when a febrile neutropenia-

related mortality benefit was assumed, and CaD $1 677 per QALY 

when a long-term mortality benefit was assumed (14). The much 

lower ICERs from these analyses, compared with ours, clearly 

resulted from the inclusion of a mortality benefit. The one paper 

that examined the cost-effectiveness of filgrastim did not assume a 

mortality benefit with its use; however, the authors included a death 

state in the model and varied its relative risk in their sensitivity 

analysis despite a model time horizon of only eight chemotherapy 

cycles (22). Overall survival from randomized trials was evaluated 

over a much longer time period (1.3 to 7.9 years) (25), providing 

more relevant data on long-term mortality. This analysis yielded 

an ICER of CaD $700 000 per QALY. The lower ICER estimate 

compared with ours is related to the lower febrile neutropenia health 

utility value used, the disutility assumed with delayed chemotherapy, 

and the longer in-hospital stay assumed for febrile neutropenia 

treatment. Despite the different underlying assumptions and 

resulting ICER estimate compared with our analysis, the conclusion 

that filgrastim is not cost-effective is robust because both ICERs are 

well above any acceptable cost-effectiveness threshold.

Two publications have examined G-CSF use and its costs. One 

study reported that 96% of G-CSF use in lung and colorectal can-

cer patients was not supported by evidence-based guidelines (48). 

The authors suggest that decreasing inappropriate use of G-CSFs 

would yield considerable cost savings. The second publication, a 

commentary on decreasing cancer costs in the United States, noted 

that G-CSF provides fewer clinical benefits than anticipated, most 

notably no mortality benefit (49). With current G-CSF sales at over 

CaD $5.2 billion annually (50), decreasing use of these agents, where 

appropriate, would reduce costs without affecting patient outcomes.

There were two main limitations to our study. First, some data 

we used were taken from studies conducted in patient populations 

other than the one considered in this analysis. Specifically, data on 

costs of treating febrile neutropenia in hospital and health util-

ity values associated with hospitalization for febrile neutropenia 

were collected in patients with a variety of underlying malignan-

cies. Also, the probability of developing febrile neutropenia with 

pegfilgrastim was based on one study that considered lymphoma 

patients who were experiencing a disease relapse and receiving 

chemotherapy other than R-CHOP. Second, this analysis was con-

ducted from the perspective of a publicly funded health-care sys-

tem and did not account for broader societal or indirect costs, such 

as lost productivity or caregiver burden.

Future work should evaluate the cost-effectiveness of alternate 

strategies for preventing febrile neutropenia, including reducing 

the cost of G-CSF (48). Results of this work will inform clinicians 

and health-care decision makers about the relative efficiency of 

these interventions compared with current G-CSF use.

Our results indicate that neither filgrastim nor pegfilgrastim are 

cost-effective as primary prophylaxis against febrile neutropenia in 

lymphoma patients. They provide further evidence against routine 

use of these interventions and bolster recent arguments (47,48) 

that reducing G-CSF use would result in considerable cost savings 

without adversely affecting patient outcomes.
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