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Abstract
Trifluridine/tipiracil  (Lonsurf®) is a fixed-dose combination tablet comprising trifluridine, an antineoplastic nucleoside ana-
logue, and tipiracil, a thymidine phosphorylase inhibitor. Trifluridine/tipiracil has recently been granted an additional indication 
in the USA for the treatment of metastatic gastric cancer, including gastroesophageal junction adenocarcinoma, in patients 
who have been previously treated with at least two systemic treatment regimens, and has received a positive opinion for this 
indication in the EU. In the large pivotal phase III TAGS trial, trifluridine/tipiracil plus best supportive care (BSC) significantly 
prolonged overall survival (OS; primary endpoint) compared with placebo plus BSC in this patient group. Progression-free 
survival (PFS) and the disease control rate were also improved with trifluridine/tipiracil relative to placebo. Health-related 
quality of life was not adversely affected by the addition of trifluridine/tipiracil to BSC and time to deterioration of Eastern 
Cooperative Oncology Group (ECOG) performance status was significantly delayed. The most common adverse events were 
mainly haematological (neutropenia, leucopenia and anaemia) and gastrointestinal (nausea, vomiting and diarrhoea), and 
were generally manageable with dosage modifications and/or supportive care. Adverse events ≥ Grade 3 were most frequently 
haematological in nature. Thus, trifluridine/tipiracil provides a valuable and much needed treatment option for patients with 
metastatic gastric or gastroesophageal junction adenocarcinoma that has progressed on at least two prior therapies.

Additional information for this Adis Drug Evaluation can be 
found at https ://doi.org/10.6084/m9.figsh are.96965 06.
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Trifluridine/Tipiracil: clinical considerations in 
metastatic gastric cancer 

Combines trifluridine (which inhibits cell proliferation 
by interfering with DNA synthesis) with tipiracil (which 
increases systemic exposure to trifluridine)

Prolongs OS, PFS and time to deterioration of ECOG 
performance status in comparison to placebo

Does not adversely affect health-related quality of life

Manageable safety and tolerability profile

1 Introduction

Gastric cancer is the fifth most frequently diagnosed can-
cer worldwide, and the third leading cause of cancer-related 
mortality, resulting in 783,000 deaths globally during 2018 
[1]. The aim of treating metastatic gastric cancer is to pro-
long survival and maximize health-related quality of life 
(HR-QOL). Unresectable metastatic gastric cancer has tra-
ditionally been treated with palliative therapies in combina-
tion with best supportive care (BSC) [2, 3]. These regimens 
can include fluoropyrimidine- [e.g. 5-fluorouracil (5-FU)] 
and platinum-based regimens (e.g. cisplatin or oxaliplatin), 
and, at later lines, anti-vascular endothelial growth factor 
monoclonal antibody- (e.g. ramucirumab), irinotecan- and 
taxane-based (e.g. paclitaxel) therapies [2]. Patients with 
human epidermal growth factor receptor 2 (HER2)-positive 
tumours can also benefit from targeted therapy such as tras-
tuzumab [2]. However, treatment options can become lim-
ited once resistance develops, and until recently, the only 
choices available after second-line treatment failure were to 
trial another second-line treatment option and/or continue 
BSC [4]. Additional treatment options for patients who have 
progressed on multiple therapies therefore represent a sig-
nificant unmet need.

A fixed-dose combination tablet comprising trifluridine 
and tipiracil (hereafter referred to as trifluridine/tipiracil) 

http://crossmark.crossref.org/dialog/?doi=10.1007/s40265-019-01195-w&domain=pdf
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 [Lonsurf®] is approved worldwide for use in metastatic colo-
rectal cancer, including in the USA [5], the EU [6] and Japan 
[7], data for which have been reviewed previously [8] and 
are beyond the scope of this review. It has also recently been 
approved in the USA [5], and received a positive opinion in 
the EU [9], for the treatment of patients with metastatic gas-
tric cancer who have been treated with ≥ 2 prior treatment 
regimens. Trifluridine/tipiracil is also under review for this 
indication in Japan [10]. This article reviews pharmacologi-
cal and clinical data relevant to the use of trifluridine/tip-
iracil in patients with metastatic gastric cancer. Discussion 
focuses on the recommended dosage of trifluridine/tipiracil 
(i.e. 35 mg/m2, based on the trifluridine component and cal-
culated based on body surface area) wherever possible.

2  Pharmacological Properties

The pharmacological properties of trifluridine/tipiracil have 
been reviewed in detail previously [8, 11]. This section sum-
marizes the key properties of these agents, focusing on data 
relevant to metastatic gastric cancer where possible. Data 
discussed are for the approved dosage of 35 mg/m2 twice 
daily unless specified otherwise.

Trifluridine/tipiracil comprises trifluridine and tip-
iracil in a 1:0.5 molar and 1:0.471 weight ratio [5, 6]. The 
active component is trifluridine, an antineoplastic thymi-
dine-based nucleoside analogue; as trifluridine is readily 
degraded by thymidine phosphorylase after oral adminis-
tration, tipiracil (a thymidine phosphorylase inhibitor) is 
included to increase trifluridine bioavailability [5, 6, 11]. 
Tipiracil potentiates the antitumour efficacy of trifluridine 
and enables oral administration in the clinical setting; it is 
also anti-angiogenic, but the clinical significance of this 
effect has yet to be determined [12, 13].

2.1  Pharmacodynamic Properties

Trifluridine acts predominantly through its incorporation 
into DNA [5, 11]; it can also inhibit thymidylate synthase 
(a key enzyme in DNA synthesis), although this does not 
seem to be a key cytotoxic mechanism for the drug when 
dosed orally [14]. Once the drug enters the cancer cells 
(via nucleoside transporters), trifluridine is rapidly phos-
phorylated by thymidine kinase to trifluridine triphos-
phate, which is misincorporated into DNA preferentially 
over thymidine bases [11, 12, 14]. This interrupts DNA 
function, and tumour growth is inhibited by the subse-
quent reduction in cell proliferation [12, 15]. Trifluridine/
tipiracil incorporates extensively into tumour cell DNA 
and to a lesser extent into white blood cell DNA [15]. 

Myelosuppressive toxicities are associated with trifluri-
dine/tipiracil treatment (Sect. 4) [16], and may result from 
significant uptake of trifluridine into white blood cell DNA 
[15].

Although classified as a fluoropyrimidine, trifluridine’s 
predominant mechanism of action differs from that of tra-
ditional fluoropyrimidines such as 5-FU [12, 17, 18]. For 
instance, when gastric cell lines resistant to 5-FU due to 
overexpression of thymidylate synthase (a major mode of 
resistance to 5-FU therapy) were compared with their paren-
tal cell lines, they were found to incorporate trifluridine into 
DNA to a similar extent and two of the three cell lines evalu-
ated were also as sensitive to the drug [18]. The 5-FU resist-
ant cell line that displayed cross-resistance to trifluridine 
had the highest thymidylate synthase levels, which possibly 
were not fully inhibited by trifluridine and may therefore 
have reduced sensitivity to the drug. However, this cross-
resistance was overcome when trifluridine/tipiracil was 
administered orally twice daily in corresponding xenograft 
models [18], consistent with DNA incorporation being the 
main mechanism of action of trifluridine/tipiracil when used 
as recommended in the clinic.

At the recommended dosage, trifluridine/tipiracil had no 
clinically relevant effect on the corrected QT interval [5, 
19] or cardiac repolarization [19] in patients with advanced 
solid tumours. Based on animal studies, trifluridine/tipiracil 
can cause embryo-foetal harm if administered during preg-
nancy and may be present in breast milk [5]. Females of 
reproductive age and their male partners should use effective 
contraception during treatment and for ≥ 6 months (females) 
or 3 months (males), after treatment has been completed; 
pregnant women should be advised of the potential foetal 
risk and nursing mothers advised to avoid breastfeeding dur-
ing, and for 1 day after the last dose of therapy [5].

2.2  Pharmacokinetic Properties

The administration of trifluridine/tipiracil improved the peak 
plasma concentration  (Cmax) and area under the curve (AUC) 
of trifluridine by ≈ 22- and 37-fold, respectively, compared 
with the administration of trifluridine alone in patients with 
advanced solid tumours [5, 20]. Accumulation of trifluridine 
was seen after multiple doses of trifluridine/tipiracil in the 
first treatment cycle (twofold for  Cmax at steady state and 
threefold increase for AUC from time 0 to 12 h), with no 
further accumulation in subsequent cycles; no accumula-
tion was seen for tipiracil [5, 20]. The mean time to  Cmax for 
trifluridine was 2 h and for tipiracil was 3 h after multiple 
doses of trifluridine/tipiracil in patients with advanced solid 
tumours [6]. Following single-dose administration of trif-
luridine/tipiracil after a standardised high-fat, high calorie 
meal, the  Cmax of trifluridine and tipiracil and the AUC of 
tipiracil decreased by ≈ 40% relative to administration in a 
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fasting state [5, 21]. Trifluridine/tipiracil should be taken 
with food [5].

In vitro, trifluridine is highly (≥ 96%) bound to human 
plasma proteins (largely to human serum albumin), regard-
less of drug concentration or the presence of tipiracil [5]. 
The plasma protein binding of tipiracil is < 8% [5]. In 
patients with advanced solid tumours receiving a single dose 
of trifluridine/tipiracil, the apparent volume of distribution 
was 21 L for trifluridine and 333 L for tipiracil [6].

Trifluridine is extensively metabolized via thymidine 
phosphorylase to its major inactive metabolite, 5-trifluo-
romethyluracil, and trifluridine glucuronides, which are 
excreted in the urine [6, 12]. In patients with advanced 
solid tumours receiving a single oral dose of trifluridine/
tipiracil 60 mg containing  [14C]-trifluridine, approximately 
half (55%) of the radiolabelled trifluridine component was 
recovered as 5-trifluoromethyluracil and trifluridine glucu-
ronide isomers in the urine within 24 h, with < 3% recov-
ered in faeces and expired air [5, 22]. In contrast, after a 
single oral dose of trifluridine/tipiracil 60 mg containing 
 [14C]-tipiracil, the radiolabelled tipiracil component was 
recovered as unchanged parent drug (major component) and 
6-hydroxymethyluracil (major metabolite) in faeces (50%) 
and in urine (27%) [5, 22]. Trifluridine and tipiracil are not 
metabolized by cytochrome P450 (CYP) enzymes [5].

Following multiple doses of trifluridine/tipiracil, the 
mean elimination half-life was 2.1 h for trifluridine and 2.4 h  
for tipiracil (at steady state) [5]. Following single-dose 
administration of trifluridine/tipiracil, oral clearance was 
10.5 L/h for trifluridine and 109 L/h for tipiracil [6].

2.3  Special Populations and Drug Interactions

In a population pharmacokinetic analysis, age, sex and race 
(white or Asian) did not affect the pharmacokinetics of trif-
luridine/tipiracil to a clinically relevant extent [5]. Exposure 
to the components of trifluridine/tipiracil is not impacted 
to any clinically relevant extent by mild or moderate renal 
impairment [creatinine clearance  (CRCL) 30–89 mL/min] or 
mild or moderate hepatic impairment; trifluridine/tipiracil 
has not been studied in patients with severe renal impair-
ment  (CRCL < 30 mL/min), end-stage renal disease or severe 
hepatic impairment. No dosage adjustments are required for 
mild or moderate renal impairment or mild hepatic impair-
ment; however, trifluridine/tipiracil is not recommended in 
patients with hepatic impairment that is moderate (as grade 
3–4 increases in bilirubin levels have occurred with trifluri-
dine/tipiracil in this population) or severe [5].

In in vitro studies, trifluridine, tipiracil and the metabo-
lite 5-trifluoromethyluracil were not inhibitors of any of the 
CYP isoforms evaluated (CYP1A2, CYP2A6, CYP2B6, 
CYP2C8, CYP2C9, CYP2C19, CYP2D6, CYP2E1 and 
CYP3A4/5) and were not inducers of CYP1A2, CYP2B6 

or CYP3A4/5 [6]. Therefore, trifluridine and tipiracil are 
not expected to have significant CYP-mediated medica-
tion interactions. Trifluridine and tipiracil are not in vitro 
substrates (or inhibitors) of human uptake and efflux trans-
porters, with the exception of MATE1 and OCT2 which are 
inhibited by tipiracil, although only at concentrations much 
higher than its steady-state  Cmax in humans after administra-
tion of the approved dosage. Trifluridine/tipiracil is therefore 
unlikely to cause MATE1 or OCT2 interactions when used 
at the recommended dosage, although tipiracil transport via 
these proteins may be impacted by drugs that are MATE1 or 
OCT2 inhibitors. Trifluridine is also a substrate of several 
nucleoside transporters (CNT1, ENT1 and ENT2). Con-
comitant use of trifluridine/tipiracil with other human thy-
midine kinase substrates (e.g. antiviral products) may result 
in competition between trifluridine and the co-administered 
drug for activation via thymidine kinases [6].

3  Therapeutic Efficacy of Trifluridine/
Tipiracil

This section focuses on the clinical efficacy of oral trifluri-
dine/tipiracil 35 mg/m2 twice daily on days 1–5 and 8–12 of 
each 28-day cycle in patients with metastatic gastric cancer 
who had previously been treated with ≥ 2 chemotherapy 
regimens for advanced disease, as evaluated in the rand-
omized, double-blind, placebo-controlled, global, pivotal, 
phase III TAGS trial (n = 507) [16].

TAGS enrolled adult patients aged ≥ 18 years (or ≥ 20 
years in Japan) with histologically confirmed, non-resecta-
ble, metastatic gastric or gastroesophageal junction adeno-
carcinoma, as defined by the American Joint Committee 
on Cancer staging classification (7th edition) [16]. Eligible 
patients must have previously received at least two lines of 
chemotherapy, which included a fluoropyrimidine, a plati-
num agent, either irinotecan or a taxane or both, and HER2/
neu-targeted therapy if appropriate [5, 16]. Patients were 
required to have an Eastern Cooperative Oncology Group 
(ECOG) performance status of 0–1 and either radiological 
disease progression ≤ 3 months after their last dose of pre-
vious therapy or intolerance of their last therapy. Patients 
with recurrent disease could participate provided they had 
previously received ≥ 2 lines of chemotherapy [16]. Adju-
vant chemotherapy could be considered as a prior regimen 
for advanced disease in certain patients with disease recur-
rence during or ≤ 6 months after completion of the adjuvant 
chemotherapy [5].

Patients from 17 countries were enrolled and randomized 
(2:1) to trifluridine/tipiracil plus BSC or placebo plus BSC. 
Patients were stratified by geographical region (Japan vs 
rest of the world), ECOG performance status (0 vs 1) and 
previous ramucirumab treatment (yes vs no) [16]. Baseline 



1586 C. Kang et al.

demographic and disease characteristics were generally sim-
ilar between the two patient groups. Most patients (80%) 
were from Europe, with the rest being from Japan (14%) 
or the USA (5%). The median age of patients was 63 years, 
with the majority being white (70%) and male (73%) [5]. 
The primary site of malignancy was gastric in the majority 
(71%) of patients in both treatment arms [16].

At baseline, about one third of patients in each treatment 
group had previously received ramucirumab (34% of trif-
luridine/tipiracil recipients vs 32% of placebo recipients) 
and approximately one half (54% vs 58%) had previously 
received irinotecan; almost all patients had previously 
received a platinum agent, fluoropyrimidine or taxane 
(91–100%) [16]. Around one quarter of patients in each 
group (23% of trifluridine/tipiracil recipients vs 27% of 
placebo recipients) had received ≥ 4 previous chemother-
apy regimens and over half (54% vs 58%) had ≥ 3 meta-
static sites. A baseline ECOG performance status of 1 was 
reported in 64% and 60% of patients in the trifluridine/tip-
iracil and placebo groups, respectively, while 44% in both 
groups had previously undergone a gastrectomy. A propor-
tion of patients were HER2-positive in each group (20% and 
16%); almost all of these patients had received anti-HER2 
therapy prior to the study (18% and 14% of the total patients 
in each group) [16].

Patients in the TAGS study received oral trifluridine/
tipiracil or placebo, along with BSC, until disease progres-
sion or unacceptable toxicity [5, 16]. The median treatment 
duration in the respective treatment groups was 6.7 and 
5.7 weeks [16]. The primary endpoint was overall survival 
(OS), defined as the time from randomization to death in the 
intent-to-treat population [16].

In patients with heavily pretreated metastatic gastric can-
cer receiving BSC, median OS was significantly longer with 
trifluridine/tipiracil relative to placebo [by > 50%; HR of 

0.69 (median 5.7 vs 3.6 months), p < 0.0006], correspond-
ing to a 31% reduction in the risk of death (Table 1) [16]. 
At a median follow-up of 10.7 months, 28% of patients in 
the trifluridine/tipiracil group were still alive compared with 
18% in the placebo group [16].

Median progression-free survival (PFS) was also longer 
with trifluridine/tipiracil relative to placebo [HR of 0.57 
(median 2.0 vs 1.8 months), p < 0.0001], corresponding to 
a 43% reduction in the risk of disease progression or death 
(Table 1) [16]. However, as initial on-tumour assessment 
was done approximately 8 weeks (1.9 months) after treat-
ment had started, median PFS values were confounded by 
this delay. At 6 months, PFS events (i.e. no disease progres-
sion) were reported in 2.5-fold more patients in the actively 
treated arm compared with placebo (15% vs 6%). The major-
ity of patients in both groups had disease progression or had 
died by the data cut-off date (85% vs 92%) [16].

In prespecified subgroup analyses, the treatment benefit 
effect of trifluridine/tipiracil over placebo on OS and PFS 
(indicated by a hazard ratio < 1) was generally consistent 
regardless of baseline patient and disease characteristics, 
including prior gastrectomy. A prespecified multivariate 
Cox regression analysis indicated that no baseline patient 
or disease characteristic was likely to be predictive of OS. 
Some characteristics (age, ECOG performance status, HER2 
status, number of metastatic sites and number of prior chem-
otherapy regimens) were prognostic of OS improvement, 
although the benefit of trifluridine/tipiracil over placebo 
was of a similar magnitude as in the primary analysis after 
adjusting for these factors [16].

Significantly more patients in the trifluridine/tipiracil 
group achieved disease control than in the placebo group 
(44% vs 14%; p < 0.0001), but a statistical difference in 
objective tumour response was not seen between the two 
groups (Table 1) [16]. Baseline ECOG performance status 

Table 1  Efficacy of oral trifluridine/tipiracil vs placebo in the phase III TAGS trial in patients with metastatic gastric cancer who had 
previously completed at least two chemotherapy regimens [16]

BSC best supportive care, CI confidence interval, ECOG Eastern Cooperative Oncology Group, FTD/TPI trifluridine/tipiracil, HR hazard ratio 
vs placebo, ITT intent to treat, ORR objective response rate, OS overall survival, PFS progression-free survival, pts patients
*p < 0.001, **p < 0.0001 vs placebo (two-sided p value)
a Patients received 35 mg/m2 FTD/TPI or placebo orally twice daily on days 1–5 and 8–12 of each 28-day cycle (in addition to BSC)
b Primary endpoint
c Proportion of pts with a complete response, a partial response or stable disease (tumour response was assessable in 290 pts in the FTD/TPI 
group and 145 pts in the placebo group)
d Time from randomisation to deterioration of ECOG performance status to 2 or greater

Treatmenta  
(no. of ITT pts)

Median  OSb Median PFS ORR Disease  controlc Median time to 
 deteriorationd

Months HR (95% CI) Months HR (95% CI) % of pts % of pts Months HR (95% CI)

FTD/TPI (337) 5.7 0.69* (0.56–0.85) 2.0 0.57** (0.47–0.70) 4 44** 4.3 0.69* (0.56–0.85)
Placebo (170) 3.6 1.8 2 14 2.3
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(i.e. 0–1) was maintained for a longer duration with trif-
luridine/tipiracil than with placebo, corresponding to a 
34% reduction in risk of deterioration to a higher status 
(Table 1). The proportion of patients in the respective groups 
who experienced deterioration events was 78% and 85%. 
Approximately a quarter of patients in both groups received 
post-study systemic anti-cancer treatment [16].

HR-QOL was assessed via the European Organization 
for Research and Treatment of Cancer (EORTC) Quality 
of Life Questionnaire Version 3.0 (EORTC QLQ-C30) and 
the EORTC Quality of Life Questionnaire-Stomach (QLQ-
STO22) [23]. Clinically relevant changes from baseline (a 
change of ≥ 10 points on any scale) were not seen in most 
variables tested in either treatment group; however, the score 
changes differed to a clinically relevant extent between the 
treatment groups for some items, including pain relief at 
cycle 2 (in favour of trifluridine/tipiracil) and role functioning 
at cycle 3 (in favour of placebo) [23]. This suggests HR-QOL 
was generally maintained with trifluridine/tipiracil treatment.

4  Tolerability of Trifluridine/Tipiracil

Trifluridine/tipiracil plus BSC had a manageable tolerability 
profile in patients with heavily pretreated metastatic gastric 
cancer in the TAGS trial [16]. The safety and tolerability 
profile of trifluridine/tipiracil in this indication was con-
sistent with that seen previously in patients with metastatic 
colorectal cancer (RECOURSE trial) [6], although the dif-
ference in incidences of gastrointestinal disorders when 
compared to placebo were higher in RECOURSE patients 
than in TAGS patients [24]. AEs were generally managed by 
dosage modifications and/or supportive care [16, 25].

Treatment-related AEs were more frequent in trifluridine/
tipiracil recipients than placebo recipients in TAGS (81% 
vs 57%) [16]. AEs (of any cause) that were reported most 
commonly (incidence > 15%) with trifluridine/tipiracil and 
occurred with an incidence ≥ 5% higher than with placebo 
included haematological AEs (neutropenia, anaemia, leu-
copenia and thrombocytopenia), gastrointestinal AEs (nau-
sea, vomiting and diarrhoea) and fatigue (Fig. 1). Grade ≥ 3 
treatment-related AEs occurred in 53% of trifluridine/tip-
iracil recipients and 13% of placebo recipients. Neutropenia, 
anaemia and leucopenia were the most frequently reported 
grade ≥ 3 AEs of any cause in the trifluridine/tipiracil group 
(Fig.  1); the placebo group mostly reported abdominal 
pain, general deterioration of physical health (7% and 9% 
of patients in the respective groups) and anaemia (Fig. 1). 
Supportive treatment for neutropenia was received by 17% 
of patients in the trifluridine/tipiracil group and 2% in the 
placebo group. Few trifluridine/tipiracil recipients experi-
enced grade 3–4 febrile neutropenia (1.8%) [16] or grade 
≥ 3 cardiac events (1%) [24].

Serious treatment-related AEs were reported in 12% of 
trifluridine/tipiracil recipients (most commonly pancytope-
nia, anaemia and diarrhoea; 2% incidence for each) and 4% 
of placebo recipients [16]. Death due to a treatment-related 
AE occurred in one patient in each treatment arm (cardiopul-
monary arrest and toxic hepatitis, respectively) [16].

AEs of any grade or cause led to dosage modifications 
(i.e. dosing delays or dose reductions) in 58% of triflu-
ridine/tipiracil recipients and 22% of placebo recipients, 
and dose reductions in 11% and 1% of patients. Grade ≥ 3 
AEs led to dosage modifications in 44% of patients receiv-
ing trifluridine/tipiracil and 17% of patients receiving pla-
cebo [16]. All treatment-related AEs leading to treatment 
discontinuation were grade ≥ 3 AEs (4% of trifluridine/
tipiracil recipients vs 1% of placebo recipients); the most 
commonly reported AEs in the trifluridine/tipiracil group 
were thrombocytopenia, diarrhoea, nausea, and neutro-
penic sepsis (each 1% incidence) [16]. Patients aged ≥ 65 
years may experience a higher incidence of grade ≥ 3 hae-
matological abnormalities than younger patients, accord-
ing to a pooled analysis of TAGS and RECOURSE [5].
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Fig. 1  Most common (incidence ≥ 15% in the active treatment group) 
adverse events of any grade or cause in patients with metastatic gas-
tric cancer who received trifluridine/tipiracil (n = 335) or placebo  
(n = 168) in the phase III TAGS trial [16]. No grade ≥ 3 thrombocy-
topenia, leucopenia or neutropenia was reported in the placebo group. 
AE adverse event, FTD/TPI trifluridine/tipiracil
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5  Dosage and Administration of Trifluridine/
Tipiracil

Trifluridine/tipiracil has received a positive opinion in the 
EU [9], and is approved in the USA [5], for the treatment 
of adult patients with metastatic gastric cancer, includ-
ing adenocarcinoma of the gastroesophageal junction, 
who have been previously treated with ≥ 2 systemic treat-
ment regimens for advanced disease. Prior regimens can 
include a fluoropyrimidine, a platinum, either a taxane or 
irinotecan, and if appropriate, HER2/neu-targeted therapy 
[5]. The recommended dosage of trifluridine/tipiracil is 
35 mg/m2 (based on the trifluridine component and cal-
culated based on body surface area) twice daily on days 
1–5 and 8–12 of each 28-day treatment cycle. The tablets 
are to be taken with food and swallowed whole. Doses 
are to be rounded to the nearest 5 mg, with a maximum 
daily dose of 80 mg twice daily. A maximum of three  
5 mg/m2 dose reductions are allowed if tolerability issues 
occur; however, treatment must be permanently discontin-
ued in patients who cannot tolerate a minimum dosage of 
20 mg/m2 twice daily or experience unacceptable toxicity 
or disease progression. There is a warning pertaining to 
severe myelosuppression; complete blood counts should be 
obtained before each treatment cycle (or more frequently 
if clinically indicated), and if required, treatment should 
be withheld and then resumed at the next lower dosage. 
Trifluridine/tipiracil is not recommended in patients with 
moderate to severe hepatic impairment (Sect. 2.3) [5].

Local prescribing information should be consulted for 
detailed information regarding dosing according to body 
surface area, dosage modifications for adverse events, 
warnings, precautions, and use in specific populations.

6  Current Status of Trifluridine/Tipiracil 
in Metastatic Gastric Cancer

Trifluridine/tipiracil is a fixed-dose oral tablet compris-
ing a fluoropyrimidine (trifluridine) and a thymidine phos-
phorylase inhibitor (tipiracil), with the latter being vital 
in maintaining trifluridine at plasma levels sufficient for 
cytotoxic effect (Sect. 2.2). The predominant mechanism 
of action of trifluridine differs to that of traditional fluoro-
pyrimidines, enabling trifluridine to overcome 5-FU resist-
ance (Sect. 2). Based on its pharmacokinetic profile, triflu-
ridine/tipiracil is not likely to be affected by many patient 
characteristics or concomitant medications (Sect. 2.3); this 
may maximize the pool of patients who may be eligible 
for treatment.

Recently, trifluridine/tipiracil was approved in the USA, 
and has received a positive opinion for approval in the EU, 

for the treatment of metastatic gastric cancer in patients 
who have previously received ≥ 2 chemotherapy regimens 
(Sect. 5). This approval was based on data from the pivotal 
phase III TAGS trial (Sect. 3), which showed that trifluri-
dine/tipiracil significantly prolonged median OS compared 
with placebo in patients with heavily pretreated metastatic 
gastric cancer. While the survival time gained (a median 
2.1 months) may seem relatively short, prolonging life 
expectancy by such a degree in palliative patients can be 
clinically meaningful [26]. PFS, disease control rate, and 
time to deterioration of ECOG performance status were 
also improved with trifluridine/tipiracil relative to placebo 
(Sect. 3). The study population in TAGS was representa-
tive of a general population with advanced gastric cancer 
(with regards to primary site of disease and previous gas-
trectomy status), further supporting the clinical signifi-
cance of the treatment benefits seen with trifluridine/tip-
iracil in this study [16]. Prespecified subgroup analyses did 
not reveal any meaningful differences in efficacy between 
subgroups based on demographic and baseline character-
istics (including prior gastrectomy and ramucirumab pre-
treatment); therefore treatment with trifluridine/tipiracil 
is expected to be effective regardless of these factors. HR-
QOL was generally maintained with trifluridine/tipiracil 
therapy [16].

The safety and tolerability profile of trifluridine/tip-
iracil was generally manageable with dosage modifica-
tions and (for patients with neutropenia) supportive care. 
The most common AEs with trifluridine/tipiracil in TAGS 
were largely haematological and gastrointestinal in nature 
(Sect. 5), which is typical of the AEs often associated 
with third-line chemotherapy options used worldwide in 
advanced gastric cancer (i.e. neutropenia, anaemia, throm-
bocytopenia, fatigue and anorexia) [3, 27]. Treatment-
related grade ≥ 3 AEs were reported in approximately half 
of the trifluridine/tipiracil recipients and more than four 
times more frequently than in the placebo group (Sect. 4). 
Although there were patients in the trifluridine/tipiracil 
group who required dosage modification because of these 
AEs, this did not markedly impact the ability of patients to 
receive therapy, as indicated by the low incidence of treat-
ment discontinuation (Sect. 4). In a cohort study of trifluri-
dine/tipiracil in patients with metastatic colorectal cancer, 
chemotherapy-induced neutropenia after 1 month of treat-
ment was associated with significantly longer OS and PFS 
[28]. However, predictive and/or prognostic markers for 
trifluridine/tipiracil efficacy in metastatic gastric cancer 
have yet to be established.

Based on its efficacy and tolerability, the current National 
Comprehensive Cancer Network (NCCN) guidelines rec-
ommend trifluridine/tipiracil as a preferred option for the 
third- or subsequent-line treatment of metastatic gastric 
cancer in patients with low-volume gastric cancer with few 
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or no symptoms, and who can tolerate oral drug administra-
tion [2]. Irinotecan or a taxane are among the agents recom-
mended in the second-line or subsequent setting, provided 
they have not already been used for second-line therapy [2]. 
The latest European Society for Medical Oncology clinical 
practice guidelines for gastric cancer were published prior 
to the approval of trifluridine/tipiracil in this indication, and 
thus currently do not include the drug as a treatment option 
[4].

Trifluridine/tipiracil was not estimated to be a cost-effec-
tive third- or subsequent-line treatment option relative to 
placebo, when used in combination with BSC in heavily 
pre-treated patients with metastatic gastric cancer in a recent 
pharmacoeconomic analysis conducted from the US payer 
perspective; the incremental cost per quality-adjusted life 
year gained ($US 986,333) was well above the willingness-
to-pay threshold of $US 50,000–150,000 [29]. Further phar-
macoeconomic analyses would be of interest.

In conclusion, trifluridine/tipiracil improves overall sur-
vival and has a manageable tolerability profile in patients 
with metastatic gastric cancer who have received at least two 
prior therapies for advanced disease. Given its efficacy and 
tolerability, trifluridine/tipiracil provides a useful treatment 
option beyond second line for patients who have progressed 
on prior therapies, and have limited treatment options and 
a poor prognosis.

Data Selection trifluridine/tipiracil: 158 records 
identified 

Duplicates removed 44

Excluded during initial screening (e.g. press releases; 
news reports; not relevant drug/indication; preclinical 

study; reviews; case reports; not randomized trial)

62

Excluded during writing (e.g. reviews; duplicate data; 
small patient number; nonrandomized/phase I/II trials)

23

Cited efficacy/tolerability articles 5

Cited articles not efficacy/tolerability 24

Search Strategy: EMBASE, MEDLINE and PubMed from 1946 
to present. Clinical trial registries/databases and websites were 
also searched for relevant data. Key words were trifluridine/tip-
iracil, Lonsurf, gastric cancer. Records were limited to those in 
English language. Searches last updated 29 August 2019.
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