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PHASE 3 TRIALS 
This First Report Managed Care Product Spotlight 

highlights the phase 3 clinical development of tbo-
filgrastim injection, which is indicated in the reduction 
of the duration of severe neutropenia in patients with 
nonmyeloid malignancies who are receiving myelo-
suppressive chemotherapy linked with a clinically 
significant occurrence of febrile neutropenia.

Severe Neutropenia Reduced in Patients With 
Breast Cancer

In a multinational, multicenter, randomized, con-
trolled phase 3 study, by del Giglio et al, 348 patients 
undergoing chemotherapy for breast cancer were 
randomized to treatment with tbo-filgrastim (n=140), 
filgrastim (n=136), or placebo (n=72).2  Patients re-
ceived a maximum of 4 rounds of 
chemotherapy; after the first round, 
patients in the placebo group were 
switched to tbo-filgrastim. 

Patients received a daily injection 
of tbo-filgrastim, filgrastim (both at 
5 µg/kg/day based on bodyweight), 
or placebo (first cycle only) for 5 
to 14 days. Researchers used blood 
samples to measure absolute neu-
trophil count (ANC), taking them 
within 24 hours prior to chemo-
therapy and daily starting on day 
2. The primary endpoint measured DSN during the 
initial cycle (number of days with grade 4 neutrope-
nia with ANC <0.5 x 109/L). Secondary endpoints 
included observed FN and protocol defined FN; DSN 
in the remaining cycles; depth of ANC nadir; and 
time to ANC recovery. 

Patients were exposed to the study medication for 
an average of 38 days total, and an average of 9 to 
10 days within each cycle. They received anywhere 
between 540 µg to 29,280 µg of tbo-filgrastim or 
filgrastim. 

Mean DSN during the first cycle was the same in 
both drug groups (1.1 days) versus 3.9 days in those 
administered placebo. Assay sensitivity showed tbo-

filgrastim to be superior to placebo. Tbo-filgrastim’s 
equivalence to filgrastim was shown using the AN-
COVA model. Mean DSN in the remaining cycles 
were similar in each group, spanning 0.5 to 0.7 days 
during cycle 2; 0.6 to 0.7 days during cycle 3; and 
0.6 to 0.7 days during cycle 4. 

During the first cycle, FN incidence was 12.1% and 
12.5% in the tbo-filgrastim and filgrastim groups, 
respectively, versus a much higher 36.1% for those 
given placebo. No significant differences were seen 
in the non-placebo groups during all cycles. 

Mean ANC decreased after day 2 and reached its 
lowest point on day 11 in placebo patients during 
cycle 1. The groups given the study medications ex-
perienced a noticeable ANC increase to its maximum 
on day 3 and decrease to its base on day 7. Then 

ANC increased again, reaching 
a maximum on day 11. By day 
21, it returned to its day 1 values. 
Subsequent cycles were similar for 
all treatment groups. 

Finally, both treatment groups 
had a shorter time to ANC recov-
ery (average of 8 days for both) 
than placebo (15 days) during the 
first cycle. Recovery times were 
similar in all groups during the 
remaining cycles. 

Nearly 30% of patients (n=104) 
experienced severe adverse events. Of these, 72 were 
considered serious adverse events (SAEs), affecting 
49 patients (14.1%). Nine patients discontinued the 
study due to SAEs (2 in the tbo-filgrastim group, 3 
in the filgrastim group, and 4 in the placebo group). 
SAEs that led to discontinuation included sepsis, 
cardio-respiratory arrest, ischemic stroke, syncope, 
and pulmonary infarction. The most common adverse 
events were nausea, hair loss, and asthenia. 

Safety Demonstrated In Patients With        
Lung Cancer

The second trial, by Gatzmeier et al, was also a 
multinational, multicenter, randomized, controlled 
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(tbo-filgrastim) injection was approved by 
the FDA on December 23, 2014, for self-
administration by patients and caregivers. 

Tbo-filgrastim, a leukocyte growth factor, is 
indicated to reduce the duration of severe 
neutropenia in patients with nonmyeloid 
malignancies who are receiving myelo- 
suppressive chemotherapy linked with a 
clinically significant occurrence of febrile 
neutropenia (FN).1

The recommended dose of tbo-filgrastim is 
5 mcg/kg per day administered as a subcu-
taneous injection. The first dose should be 
administered at least 24 hours after the com-
pletion of myelosuppressive chemotherapy, 
and no dose should be administered within 
24 hours before the start of chemotherapy. 
Complete blood count should be monitored 
prior to chemotherapy and twice weekly 
until recovery. A daily dose of tbo-filgrastim 
should continue until the expected neutrophil 
nadir is passed and the neutrophil count is 
considered normal. When a patient is con-
sidered a candidate for self-administration 
or administration by a caregiver, instruc-
tion as to proper storage, preparation, and 
administration technique should be given.1 

The FDA approved tbo-filgrastim based on 
the outcomes of 3 phase 3 clinical trials. 
The use of tbo-filgrastim in 680 patients re-
ceiving myelosuppressive chemotherapy for 
breast cancer, lung cancer, or non-Hodgkin 
lymphoma (NHL) was found to reduce the 
duration of severe neutropenia (DSN) and 
the incidence of FN. Tbo-filgrastim was well- 
tolerated in this patient population, and had 
safety and efficacy similar to other drugs 
used to treat neutropenia.2-4  

Neutropenia is characterized by a decrease 
in the number of neutrophils (or white blood 
cells), which are the body’s main defense 
against infection.5 In adults, neutropenia is 
usually defined as a count of 1700 or fewer 
neutrophils per microliter, although this can 
vary from practice to practice. Severe neu-
tropenia is considered fewer than 500 cells 
per microliter. Chemotherapy drugs, many of 
which are associated with myelosuppression, 
kill both cancer cells and white blood cells, 
causing neutropenia.6

Leukocyte growth factor treatment can now be 
administered by a patient or caregiver
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In patients with breast 
cancer, average febrile 
neutropenia incidence 

was 12.1% in those 
taking tbo-filgrastim, 
versus 36.1% in the 

placebo group.
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phase 3 study.4  In it, 240 patients with lung cancer 
requiring chemotherapy were randomized to be 
treated with tbo-filgrastim (n=160) or filgrastim 
(n=80) during the first cycle of radiation treatment. 
All patients were given tbo-filgrastim in the remain-
ing cycles. All went through up to 6 chemotherapy 
cycles. Subjects were given daily injections (for 5-14 
days) of 5 µg/kg/day of medication beginning 24 
hours after the last chemotherapy infusion. As with 
the breast cancer study, blood samples were used to 
measure ANC. Samples were taken within 24 hours 
prior to chemotherapy and daily starting at day 2.

Endpoints were also similar to those in the breast 
cancer study; that is, DSN (in cycles 1 and 4), observed 
and defined FN, depth of the ANC 
low point, and time to ANC recovery. 
A total of 219 patients completed the 
first cycle; 115 withdrew prematurely. 
Patients were exposed to a study drug 
for an average of 49 days. 

Mean DSN was 0.5 days (tbo-fil-
grastim) and 0.3 days (filgrastim) in 
the initial cycle. In the fourth cycle 
after the aforementioned drug switch, 
average DSN was 0.4 and 0.3 days in 
the 2 groups. Observed or protocol 
FN incidences were 15% for tbo-
filgrastim and 8.8% for filgrastim in 
the first cycle. They were 4.3% and 
3.3% in the 2 groups in cycle 4. When 
all cycles were considered, FN incidence was 33.1% 
and 23.8% in the tbo-filgrastim group and the group 
in which the drug was switched, respectively. 

In cycle 1 for both groups, average ANC rose after 
day 2, reached its maximum on day 5, and then de-
creased to its low point on day 11 in the tbo-filgrastim 
group and on day 12 in the filgrastim group. There-
after in both groups levels increased again, reaching 
a maximum on day 14. By day 21, they returned to 
day 1 levels. For the first cycle, average time to ANC 
recovery was 6.3 days (tbo-filgrastim) and 4.5 days 
(filgrastim). In cycle 4, recovery time averaged 6.4 
days (tbo-filgrastim) and 4.5 days (filgrastim). 

About 40% of patients (n=95) experienced severe 
adverse events. Of these, 112 were considered SAEs, 
affecting 72 patients (30.4%). Thirty-one patients 
discontinued the study due to treatment emergent 
adverse events. Twenty-two of these patients had an 
outcome of death while being observed, but none of 
the deaths were related to the study drug. The most 
common adverse events were nausea, anemia, and 
vomiting. 

Febrile Neutropenia Incidence Lower In 
Patients With Non-Hodgkin Lymphoma

The third study, by Engert at al, offered the same 
comparison in patients with NHL receiving chemo-
therapy.3 Ninety-two patients were randomized to 

be treated with tbo-filgrastim (n=63) or filgrastim 
(n=29). Protocol was identical to the aforementioned 
lung cancer study.  

Mean DSN was 0.5 and 0.9 days in cycle 1 for tbo-
filgrastim and filgrastim, respectively. Also in cycle 
1, the incidence of FN was 11.1% for tbo-filgrastim 
and 20.7% for filgrastim. Adverse events were similar 
between the 2 medications. 

Safety Notes
Following the administration of human granulocyte 

colony-stimulating factors (hG-CSFs), splenic rupture 
can occur. In patients who report upper abdominal 
or shoulder pain after receiving a tbo-filgrastim injec-

tion, use should be discontinued and 
patients should be evaluated for an 
enlarged spleen or splenic rupture.

Patients who develop fever and 
lung infiltrates or respiratory distress 
after receiving an injection should 
be monitored for acute respiratory 
distress syndrome and treatment with 
tbo-filgrastim should be stopped. Simi-
larly, patients who develop symptoms 
of capillary leak syndrome, character-
ized by hypotension, hypoalbumin-
emia, edema, and hemoconcentration, 
should be monitored closely and re-
ceive treatment for their symptoms.1

Patients who have sickle cell disease 
receiving hG-CSFs are at risk of experiencing severe 
and sometimes fatal sickle cell crises. Potential risks 
should be taken into consideration prior to adminis-
tering tbo-filgrastim and use should be discontinued 
if a sickle cell crisis presents. 

The granulocyte colony-stimulating factor receptor, 
through which tbo-filgrastim acts, has been found on 
tumor cell lines. The possibility that tbo-filgrastim 
acts as a growth factor for any tumor type, including 
myeloid malignancies and myelodysplasia, diseases 
for which tbo-filgrastim is not approved, cannot be 
excluded.

Serious allergic reactions, including anaphylaxis, can 
occur in patients receiving hG-CSFs. Tbo-filgrastim 
injection should be discontinued in patients who 
experience allergic reactions and should not be given 
to patients with a history of allergic reactions to 
filgrastim or pegfilgrastim.

The most common adverse reaction associated 
with tbo-filgrastim was bone pain. 

Tbo-filgrastim Facts
•  Tbo-filgrastim injection received FDA  

approval for severe neutropenia in certain 
cancer patients on August 29, 2012. 

•  The FDA approved tbo-filgrastim  
injection for self-administration on 
December 23, 2014.

•  The safety and efficacy of tbo-filgrastim was 
demonstrated in 3 phase 3 clinical trials.

•  Tbo-filgrastim is a Teva Pharmaceutical Industries 
Ltd product.

Additional Resource
Prescribing information for tbo-filgrastim: www.

granixhcp.com/Pdf/prescribing-information.pdf
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In patients with 
non-Hodgkin 

lymphoma, mean 
duration of severe 
neutropenia was 
0.5 and 0.9 days 
for tbo-filgrastim 

and filgrastim, 
respectively.
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