
FUTURE ONCOLOGY 
2024, VOL. 20, NO. 20, 1385–1392 
https://doi.org/10.1080/14796694.2024.2351352 

SHORT COMMUNICATION 

Real-world experience of second-line axitinib in metastatic renal cell carcinoma: 
analysis of the Swedish population 

Maria Jakobsson 
* , a , Angela Strambi b , Fredrik Nilsson 

a , Johannes Arpeg ̊ard 
a and Johan Dalén 

c 

a Pfizer AB , 113 63 Stockholm, Sweden ; b Fondazione Toscana Life Sciences , 53100 Siena , Italy ; c ICON plc , 111 22 Stockholm , 
Sweden 

ARTICLE HISTORY 
Received 3 July 2023 
Ac c ept ed 1 May 2024 

KEYWORDS 
axitinib; metastatic renal 
cell carcinoma; real-world; 
second-line axitinib 

ABSTRACT 
A im: A ssess the time-to-trea tmen t discon tinua tion (TTD) and overall survival (OS) in a Swedish 
metastatic renal cell carcinoma (mRCC) nationwide cohort who received second-line axitinib. 
M etho ds: Retr ospectiv e analysis of 110 pa tien ts with mRCC trea t ed with sec ond-line axitinib in 
Sweden (2012–2019). Pa tien ts included in the study r eceiv ed axitinib after mainly first-line sunitinib 
or pazopanib. 
Results: The median (95% CI) TTD of pa tien ts who r eceiv ed second-line axitinib was 5.2 (3.7–6.1) 
months with 6 (5.5%) pa tien ts still receiving trea tmen t a t the time of analysis. Median (95% CI) OS 
was 12.2 (7.7–14.2) months. 
Conclusion: The results are c onsist ent with previous findings in mRCC and add to the evidence 
demonstrating efficacy of second-line axitinib, after failure of a prior anti-angiogenic therapy in a 
r eal-w orld setting. 
Clinical Trial Registration: NCT04669366 ( ClinicalTrials.gov ) 
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. Background 

pproximately 2% of all global cancer diagnoses
nd deaths are attribut ed t o renal c ell carcinomas
R CC) [ 1 ]. R CC is a heterogenous disease. In the
dv anced/metasta tic stage the most appropriate
y st emic trea tmen t is largely determined by stra tifica tion
c c ording t o the presenc e of risk fact ors such as;
erformanc e status, anemia, g ranulocyt osis and

hr ombocytosis, hyper calcemia, time fr om diagnosis
o trea tmen t start < 1 year and hist olog ical subtype, in
ther w or ds, clear c ell or non-clear c ell [ 2–6 ]. 

The prognosis of metastatic R CC (mR CC) impr ov ed
ith the introduction of targeted therapy [ 7 , 8 ]. More

ecently, the use of anti-angiogenic and/or immune
heckpoint inhibitors in combination therapy marked
nother substantive step forward in improving clinical
ut c omes. These include vascular endothelial growth

act or-rec ept or (VEGF-R) tyrosine kinase inhibitors
TKIs; axitinib , cabozantinib , lenvatinib) and immuno-
nc olog ical (IO) agents such as immune checkpoint

nhibitors (avelumab , ipilimumab , nivolumab and
embrolizumab) [ 2 , 3 , 9 ]. Depending on the disease
etting, the combination of an IO agent and either a
KI (IO/TKI) or another IO (IO/IO) is the standard of care
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for previously un trea ted adv anced RCC of the clear
cell type [ 3 , 4 ]. How ev er, access to IO-based trea tmen ts
var ies globally, particular ly in low- and middle-income
coun tries [ 10 ]. Consequen tly, single-agen t targeted
therapies such as axitinib, play a crucial role when an IO-
based regimen is unfeasible or unavailable. Optimizing
trea tmen t with these agents remains vital to ensure
optimal management of sy st emic treatment for all
pa tien ts. 

Axitinib, a tyrosine kinase inhibitor of VEGF-R1, 2 and 3,
is an anti-angiogenic targeted therapy contained in two
of the recently approved IO/TKI combinations, namely
pembr olizumab/axitinib and av elumab/axitinib. Axitinib
was initially appr ov ed in Eur ope in 2012 for second-
line trea tmen t of mRCC as a single agent after failure
of prior trea tmen t with sunitinib or a cytokine. The
approval of axitinib as a single agent was based on clinical
data from the AXIS trial, an open-label, multic ent er,
r andomized, P hase III study that compared axitinib (5 mg
twice daily; n = 361) with sorafenib (400 mg twice
daily; n = 362) in pa tien ts with adv anced RCC following
failed trea tmen t with one prior sy st emic therapy [ 11 , 12 ].
Ov erall , the median pr ogr ession-fr ee surviv al (PFS) w as
significantly longer with axitinib versus sorafenib at 6.7
and 4.7 months, r espectiv ely [ 12 ]. Median ov erall survival
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OS) did not differ significantly with axitinib versus
orafenib at 20.1 (95% CI: 16.7–23.4) versus 19.2 (95%
I: 17.5–22.3) months, r espectiv ely [ 11 ]. For patients who
r eviously r eceiv ed sunitinib in the AXIS trial, the median
S was 15.2 (95% CI: 12.8–18.3) months [ 11 ]. 

Outside of the stringent conditions of randomized
linical trials, it is important to describe the clinical out-
omes of more heterogeneous pa tien t popula tions [ 13–
5 ]. Pr evious r eal-w orld studies hav e demonstrated the
fficacy and safety of second- or later-line axitinib in
a tien ts with mRCC after anti-angiogenic targeted ther-
pies [ 16–20 ]. Although not the same c ont ext as our
tudy, pr evious studies hav e inv estigated the efficacy
f TKIs after pr ogr ession on both IO-doublet and IO-
KI combina tion trea tmen t in first line [ 21–23 ]. This
tudy investigates a compr ehensiv e nationwide r eal-
orld cohort of Swedish pa tien ts with mRCC using
ational healthcar e r egistries [ 24 , 25 ]. We expand on the
vailable body of evidenc e c onc erning the r eal-w orld use
f second-line axitinib in this pa tien t popula tion after

he failure of anti-angiogenic targeted therapies. The
rimary objective of this analysis was to investigate the

ime-to-trea tmen t discon tinua tion (TTD) and OS in a real-
orld setting for a nationwide Swedish mRCC cohort who

 eceiv ed second-line axitinib. 

. M etho ds 

.1. Data sources 

his r etr ospectiv e analysis utilized the population-based
wedish health data reg ist ers maintained by the National
oard of Health and Welfare (NBHW): The Prescribed
rug Reg ist er, The Na tional Pa tien t Reg ist er, The Swedish
anc er Reg ist er and the National Cause of D eath R eg-

ster. Health data for the entire Swedish population are
ontained in these registries. Individual pa tien t-level da ta
 er e combined for the 4 reg ist ers allowing ex trac tion of

he duration of treatment and OS for each patient. Hence,
hese data included all pa tien ts who r eceiv ed axitinib
mong the entire Swedish RCC popula tion. All da ta were
nonymized prior to delivery from the NBHW. The study
as appr ov ed by the Swedish ethical review authority

2020-00434). 

.2. Patients & study design 

ligible pa tien ts w er e ≥18 y ears of age with a confirmed
iagnosis of RCC and ≥1 filled prescription of axitinib in

he second-line setting from 2012 (marketing approval)
ntil December 2019. Metastatic status was based on

he assumption that axitinib is indicated for treatment
f metastatic disease and prescribed ac c ordingly. This
ssumption is supported by the fact that axitinib at
the time of data collection was reimbursed and rec-
ommended only for trea tmen t in mRCC, and by the
strong c omplianc e t o r eimbursement and tr ea tmen t
guidelines among the Swedish doctors [ 26 ]. The second-
line axitinib trea tmen t group w as iden tified as having
≥1 filled prescription of axitinib prescription after pre-
scription of any of the available first-line trea tmen ts:
sunitinib , sorafenib , pazopanib , ev er olimus, cabozantinib,
tivozanib, lenv a tinib or in terferon. Informa tion on base-
line clinical characteristics other than gender, age at
RCC diagnosis and age at treatment initiation was not
available. 

2.3. Outcomes & statistical analysis 

The primary goals of this study w er e to inv estigate TTD
and OS. TTD, as defined by the Medication Compliance
Work Group at the In terna tional Society for Pharma-
c oec onomics and Out c omes Resear ch (ISPOR), r epr esents
the duration from the initial dispensed prescription
to the end of the prescribed supply—or initiation of
another trea tmen t, or dea th, if either occurr ed befor e
the axitinib supply concluded [ 27 ]. The duration cov er ed
by the dispensed volume was determined based on
the prescr ibing infor mation, including the prescr iber’s
dosing instruction, and the volume of dispensed drug.
This calculation allowed for accumulation of medicine,
with a g rac e period of 90 day s permitt ed between filled
prescriptions, including ac cumulat ed medication from
ov erlapping pr escriptions. Notably, the Pr escribed Drug
Reg ist er does not include trea tmen t administered in
a hospital setting so any potential immuno-oncology
trea tmen t with nivolumab following axitinib could not
be ac c ount ed for. OS was defined as the time from the
date of the initial dispensed axitinib prescription to the
date of all-cause death. The analysis did not account
for the potential impact on survival of subsequent lines
of therapy and due to data availabilit y, safet y was not
assessed. When no date was r ecor ded the data w er e
censored at latest available date. TTD and OS w er e
described using Kaplan–Meier methods. The data sources
and methods used in this study closely resemble those
previously documented in another study that specifically
examines the first-line setting [ 28 ]. 

Due to the nature of the available data, estimation
of PFS was not possible. How ev er, prior r esear ch has
suggested a pa tien t-level associa tion between TTD and
PFS supporting the pragmatic use of TTD as a real-
world evidence end point when PFS data are unavail-
able [ 29 , 30 ]. How ev er, discr epancies may exist betw een
TTD and PFS. Pa tien ts can continue treatment beyond
objectiv e RECIST pr ogr ession, both in clinical practice and
in randomized clinical trials, prolonging time to clinical
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Patients with at least one filled prescription of an oral targeted therapy relevant
for treating mRCC* registered in the Swedish Prescribed Drug Register
between July 1, 2005, and December 31, 2019.†

N = 5,575

Patients with no evidence of relevant diagnosis codes for renal cell
carcinoma (ICD-7; I800 and I809, ICD-10; C64.0 and C64.9) excluding
ICD-7 codes of I801 (cancer of the renal pelvis)
N = 3,329

Patients below 18 years of age
N = 88

N = 5,487

N = 2,158

Final Study Sample: 110 patients staring second line treatment for mRCC
with axitinib

Patients with either no evidence of second line treatment†† or a second line
therapy other than axitinib (L01XE17)
N = 2,048

Figure 1. Patient selection. 
*Relevant ATC codes for the oral targeted therapy of mRCC: L01XE04 (sunitinib), L01XE05 (sorafenib), L01XE11 (pazopanib), L01XE17 
(axitinib), L01XE10 (ev er olimus), L01XE26 (cabozantinib), L01XE34 (tivozanib), L01XE29 (lenvatinib). 
†No data available prior to 1 July 2005 
††Reasons include first-line treatment at censoring, death, clinical factors or patient pr efer ence. 
ATC: Anatomical chemical therapeutic; ICD: International Classification of Diseases; mRCC: Metastatic renal cell carcinoma. 
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pr ogr ession [ 31 , 32 ] Additionally, TTD might underesti-
mate PFS when discon tinua tion occurs due to safety,
tolerability or other issues unrelated to disease pr ogr es-
sion [ 33 ]. 

3. Results 

3.1. Patients 

A total of 110 pa tien ts with mRCC r eceiv ed second-
line trea tmen t with axitinib in the full popula tion; 53
pa tien ts r eceiv ed first-line sunitinib and the remaining
pa tien ts r eceiv ed either pazopanib (n = 53), cabozantinib
(n = 2), ev er olimus (n = 1) or interferon (n = 1)
( Figur e 1 ). A t the end of follow -up, 6 pa tien ts w er e
still on trea tmen t. Out of the 104 remaining pa tien ts
who disc ontinued sec ond-line axitinib trea tmen t during
follow-up, 87 (83.7%) reached the end of their dispensed
supply, 11 (10.6%) switched to a subsequent treatment
and 6 (5.8%) died . Ov erall , pa tien ts w er e pr edominantly
male (n = 84, 76.4%) with a mean (SD) age of 60.9 (9.6)
years at RCC diagnosis and 65.5 (9.9) years a t trea tmen t
initiation of second-line treatment with axitinib ( Table 1 ).
The first-line sunitinib group had a g reat er number of
male pa tien ts, a lower age a t RCC diagnosis and a lower
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Figure 3. Over all surviv al in ev aluable pa tients. *No. of pa tients a t risk: mon th 0, n = 110; mon th 12, n = 54; mon th 24, n = 24; mon th 
36, n = 11; month 48, n = 5; month 60, n = 2; month 70, n = 0. 

Table 1. Baseline characteristics, all evaluable patients. 

Total (N = 110) Sunitinib first-line (n = 53) Other first-line (n = 57) p -value 

Male, n (%) 84 (76.4) 45 (84.9) 39 (68.4) 0.042 
Mean (SD) age at RCC 
diagnosis, years 

60.9 (9.6) 58.4 (9.3) 63.3 (9.3) 0.005 

Mean (SD) age at 
trea tment initia tion, years 

65.5 (9.9) 63.0 (9.6) 67.9 (9.6) 0.005 

RCC: Renal cell carcinoma; SD: Standard deviation. 
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ge at treatment initiation compared with the other first-
ine group (all p ≤ 0.05; Table 1 ). 

.2. Outcomes 

or all pa tien ts who r eceiv ed second-line axitinib, the
edian TTD was 5.2 (95% CI: 3.7–6.1) months with 6

5.5%) pa tien ts still r eceiving tr ea tmen t a t the time of
nalysis ( Figure 2 ). The median OS for all pa tien ts who
 eceiv ed second-line axitinib was 12.2 (95% CI: 7.7–14.2)

on ths; 28 pa tien ts (25.5%) r emained censor ed at the
ime of analysis ( Figure 3 ). 

. Discussion 

 eal-wor ld evidence for trea tmen t out c omes in het ero-
eneous populations is particularly valuable, as it can
elp inform clinical decisions for pa tien t groups not
ecessarily r epr esented in randomized clinical trials [ 34 ].

n this analysis of a r eal-w orld Sw edish population, OS
as generally c onsist ent with that reported in the pivotal
XIS trial for pa tien ts who r eceiv ed axitinib after first-line
unitinib. Median OS of pa tien ts who r eceiv ed second-
ine axitinib was 12.2 (95% CI: 7.7–14.2) months. By
comparison, median OS of pa tien ts in the AXIS trial who
pr eviously r eceiv ed sunitinib was 15.2 (95% CI: 12.8–
18.3) months. In the full population of the AXIS trial, the
median OS was 20.1 months and the median PFS was
8.3 months [ 11 , 12 ]. Similarly, the median TTD of 5.2 (95%
CI: 3.7–6.1) months in this Sw edish r eal-w orld population
was c onsist ent with the median PFS of 6.5 (95% CI: 5.7–
7.9) months reported in the AXIS trial for pa tien ts who
r eceiv ed first-line sunitinib [ 11 ]. These results further sup-
port the effectiveness of second-line axitinib after failure
of an anti-angiogenic therapy in an unselected pa tien t
population in a r eal-w orld setting. The r esults fr om this
study w er e also c onsist en t with da ta fr om other r eal-
wor ld studies [ 16–18 , 20 , 35 , 36 ]. A Ger man study based on
data from the STAR-TOR Registry found that 210 patients
treated with axitinib in second or later lines had a median
PFS of 5.6 months, and median OS of 18.3 months[ 20 ].
Sunitinib was the most common previous therapy in
158 pa tien ts. In an Italian, multicen ter, observ a tional,
r etr ospectiv e r eal-w orld study, Facchini et al . ev alua ted
axitinib as second-line trea tmen t of 148 pa tien ts with
mRCC follo wing first-line sunitinib. T he median PFS was
7.14 (95% CI: 5.8–8.5) months and the median OS from
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he start of axitinib trea tmen t w as 15.5 (95% CI: 11–
0) months [ 16 ]. A pr ospectiv e r eal-w orld study that
v alua ted 160 pa tien ts with mRCC a t a large French
ompr ehensiv e cancer center found that patients treated
ith second-line or later-line axitinib had a median PFS

nd OS of 8.3 and 16.4 months, r espectiv ely [ 18 ]. 
This study adds to the evidence demonstrating the

fficacy of second-line axitinib in pa tien ts with mRCC by
xamining the clinical out c omes of a r eal-w orld Sw edish
opula tion. In a trea tmen t landscape tha t includes

mmunotherapy -based combina tions as a standard of
are, TKI monotherapy maintains an important role in the
ec ond-line setting. Anti-ang iogenic therapies, including
xitinib, ar e curr ently r ec ommended by int ernational
uidelines after an IO-based combination [ 9 , 37 ]. For
a tien ts who r eceiv ed a first-line IO/TKI r egimen, it is

ec ommended t o offer a different TKI in the second-
ine [ 9 , 37 ]. This is in line with a c onsolidat ed approach in

RCC managemen t tha t, particularly before IO in troduc-
ion, has relied on sequencing of anti-angiogenic thera-
ies, including rechallenging strategy [ 4 ]. Indeed, despite
elong ing t o the same class, these TKIs pr esent differ ent

eatures and may provide clinical benefit also when used
n pa tien ts who are pre-exposed to drugs of the same
lass [ 4 ]. Dose optimization at the individual lev el r emains
ssential to maximize outcome of TKI therapies but the

nfluence of this aspect on efficacy may be difficult to
ssess in r eal-w orld/r egistry studies and is not captured

n the present analysis either. The need to optimize each
ine of therapy remains key for the individual pa tien t
lso in the c ont ext of a g rowing number of therapeutic
ptions as it is today in the mRCC space. In pr ospectiv e
tudies for second-line axitinib, pazopanib or sunitinib
fter an IO/TKI combination, responses were observed

n approximately 20% of patients [ 38–40 ]. This may be
ompared with response rates ranging from 0 to 43% and
 median PFS between 2.9 months to NR, for 2L sunitinib
nd cabozantinib, r espectiv ely, in a r etr ospectiv e study
ssessing efficacy of axitinib , pazopanib , sunitinib and
abozan tinib post 1L IO/TKI trea tmen t[ 23 ]. Other r etr o-
pective or exploratory analyses of studies for second-line
abo zantinib, tivo zanib, lenv a tinib–ev er olimus show ed
imilar response rates [ 41–43 ]. However, given the small
umber and mixed populations in the pr ospectiv e studies
nd the exploratory design of the r etr ospectiv e studies,
here is still a need for further robust studies examining
he efficacy of second-line TKIs after first-line IO/TKI regi-

ens [ 3 ]. Ther efor e, determining the r eal-w orld second-
ine efficacy of TKI monotherapy, particularly after first-
ine trea tmen ts con taining TKIs, is informa tive for the
linical management of this patient population. 
 

4.1. Strengths & limitations 

With the introduction of nov el , pr edominantly IO-based ,
trea tmen ts in mRCC, it may be argued that the relevance
of single-agent targeted treatments such as axitinib is
limited . How ev er, as access varies and novel trea tmen ts
may not always be suitable, targeted therapies still remain
importan t trea tmen t options [ 3 , 4 ]. The r etr ospectiv e
design has inherent limitations of risk of bias in the
analyses, especially selection and misclassification bias;
how ev er, the population-based design offers an advan-
tage of including all pa tien ts prescribed with axitinib in
Sweden during the investigated time period. Risk group
stra tifica tion of pa tien ts w as not included in the dataset,
which could influence results for TTD and OS. Estimation
of PFS was not possible due to the nature of the available
data and the use of TTD is a potential limitation as it
could ov er estima te PFS if pa tien ts are main tained on
trea tmen t beyond objective RECIST progression. How-
ever, TTD c ould pot entially also underestimate PFS when
discon tinua tion occurs for safet y, tolerabilit y, or other
issues different from disease progression. Detailed base-
line demographics and clinical characteristics w er e not
available; ther efor e, an evaluation of specific populations
(e.g., hist olog ical subtypes) and pot ential differenc es
in clinical characteristics (e.g., comorbidities) could not
be identified and evaluated. In addition, the potential
impact of subsequent treatment on survival was not
inv estigated . This study assumes that patients with
an RCC diagnosis and a prescription of axitinib in 2L
are diagnosed with mRCC. Although this assumption
has support in the Swedish tradition of c omplianc e
with trea tmen t guidelines and reimbursemen t decisions,
there is a possibility that the analyzed cohort includes
pa tien ts who r eceiv e axitinib for another malignant
diagnosis other than mRCC. How ev er, the impact on
the results from poten tial misclassifica tion is deemed
nominal. 

In addition, the Prescribed Drug Reg ist er does not
include drugs that are administered at the hospital.
Ther efor e, for some pa tien ts moving on to IO, there is a
possibility that TTD was ov er estimated if treatment with
IO w as initia ted before the end of supply of axitinib. This
possibility is considered small since usually one packet of
axitinib is dispensed at a time. 

5. Conclusion 

This study investigates the efficacy of second-line axi-
tinib in pa tien ts with mRCC by examining the clinical
out c omes of a r eal-w orld Sw edish population. Despite the
approval and use of new, predominantly IO-based, mRCC
trea tmen ts, axitinib monotherapy remains an important
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rea tmen t option. The results presented in this paper
re c onsist ent with previous findings and add t o the
vidence demonstrating efficacy of second-line axitinib,
fter failure of a prior anti-angiogenic therapy in a real-
orld setting. 

Article highlights 

• The aim of this study was to assess the time-to-treatment 
disc ontinua tion (TTD ) and over all surviv al (OS) in a Swedish 
metastatic renal cell carcinoma (mRCC) national cohort who 
r eceiv ed second-line axitinib. 

• A r etr ospectiv e analy sis of patien ts with mRCC treated with 
second-line axitinib in Sweden (2012–2019). 

• A total of 110 patients with mRCC r eceiv ed second-line treatment 
with axitinib in the full population; 53 patients r eceiv ed first-line 
sunitinib, 53 patients r eceiv ed first-line pazopanib and the 
remaining four patients received another permitted first-line 
trea tment . 

• The median (95% CI) TTD in patients who r eceiv ed second-line 
axitinib was 5.2 (3.7–6.1) months with 6 (5.5%) patients still 
r eceiving tr eatment at the time of analysis. The median OS (95% CI) 
for all patients who r eceiv ed second-line axitinib was 12.2 
(7.7–14.2) months; 28 (25.5%) patients remained censored at the 
time of analysis. 

• The results are consistent with previous findings in mRCC and add 
to the evidence demonstrating efficacy of second-line axitinib, 
after failure of a prior anti-angiogenic therapy in a r eal-w orld 
setting. 
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