
Abstract. Background/Aim: The combination of bevacizumab
(BEV) plus interferon alpha-2a (IFN) constitutes an option for
first-line treatment of metastatic renal cell carcinoma. Real-
world data from routine clinical practice are rare and were,
therefore, collected during this non-interventional study (NIS).
Patients and Methods: A total of 359 patients received at least
one dose of BEV (safety set population; SAF), 354 patients
had at least one post-dose effectiveness assessment and
formed the full analysis set (FAS) of the final analysis. Results:
Progression-free survival (10.2 months, 95% CI=8.6-12.6)
and overall response rate (27.2%) outcomes match the results
from the phase III trials AVOREN and CALGB 90206. Longer
overall survival (28.7 months, 95% CI=24.5-38.3) probably is
an effect of patient characteristics and follow-up therapies.
Safety findings were comparable to the results of the Phase III
trials, although comprehensive severity assessments were not
provided. Conclusion: Overall, efficacy and safety data from
BEV plus IFN administered in routine clinical practice in an
observational NIS are in line with results from the controlled
phase III trials. (NCT02627144)

Renal cell carcinoma (RCC) has been predicted to occur in
9,900 men and 5,200 women in Germany for the year 2018,
whereas in 2015, 3,306 deaths from renal carcinoma in men
and 2,106 in women were documented by the German
Robert Koch Institute (1). Renal malignancies can emerge

from different tissues. With more than 90% of all renal
malignancies, renal cell carcinoma represents the most
frequent form; among these, about 80% are clear cell renal
carcinomas histologically (2). Relative 5-year survival rate
is 77% in male and female patients, as well (1). Median age
at first diagnosis is 67 years in men and 72 years in women
(1). Therefore, RCC is a malignancy of higher age and has
a relatively positive prognosis. Most relevant risk factors are
active (and passive) smoking, hypertension and overweight,
lack of physical exercise and renal insufficiency from any
reason (1). Exposition to chemical agents, such as lead,
analgesics, or asbestos, has been linked to a higher incidence
of RCCs (3, 4). Up to 75% of RCCs are diagnosed in organ-
confined stages (T1 and T2), whereas one fourth is already
locally advanced or presenting as metastatic disease having
a poor prognosis (1). 

RCC is mainly refractory to classic chemotherapy regimen
(5). Its biology is possibly influenced by the immune system
and is considered an immune responsive disease (6).
Therefore, immunotherapy with interferon-alpha, besides
surgical intervention (removal of primary tumor lesion) had
been the standard of care so far, until anti-vascular endothelial
growth factor (VEGF) antibodies and other VEGF receptor
(VEGFR)-targeted therapies (tyrosine kinase inhibitors; TKIs)
were introduced to the treatment regimen (7-10). Mutation of
the VHL tumor suppressor gene is observed in up to 80% in
clear cell kidney cancers, leading to increased rates of VEGF
secretion in RCC (11), thus being a promising candidate for
VEGF-targeted therapy. First-line sunitinib (TKI) (9), the
combination of BEV plus interferon (IFN)-alpha-2a (7), and
temsirolimus (12), were shown to be better than monotherapy
with IFN. First-line pazopanib, another TKI, has also been
tested against placebo in RCC therapy (10). All these
treatment options are approximately comparable in terms of
progression-free survival (PFS) and can be used under the
premise of favorable to moderate prognosis according to the
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Memorial Sloan-Kettering Cancer Center (MKSCC)-criteria
for first-line therapy of advanced or metastatic RCC. In
consequence, actual treatment guidelines (12) recommend a
targeted first-line therapy with VEGFR-inhibitors, like
sunitinib (9), pazopanib (10), or bevacizumab plus immune
stimulative IFN, for patients with advanced or metastatic RCC
with low to intermediate risk [per Motzer- or MSKCC-Score
(13) /IDMC score International Metastatic Database
Consortium (IMDC) adverse risk factors] (8). 

Bevacizumab (BEV), a recombinant monoclonal antibody
that selectively binds to the human VEGF was approved for
treatment of advanced or metastatic RCC in 2008, based on
the results of study BO17705 (8); that study demonstrated a
doubling for mPFS and overall response rate (ORR) for
patients in the experimental arm with BEV plus IFN
compared to IFN plus placebo. 

The intention of this non-interventional study was to
prospectively document data on safety and effectiveness of
BEV in combination with IFN as first-line treatment in patients
with advanced or metastatic RCC, in routine clinical practice.
Treatment approaches should follow the specifications of the
actual Summary of Product Characteristics (SmPC) for BEV.
Main parameters of interest were PFS, ORR, and adverse
events including adverse events of special interest of the
combination therapy. Other parameters of interest were
treatment duration and reasons for treatment discontinuation,
dosing of drug and treatment stops. Results reflect the use of
BEV plus IFN in routine clinical practice of day to day practice
in oncological and urological specialist centers, hospitals, and
open care practices involved in the treatment of metastatic
RCC (mRCC) patients, in Germany. BEV is recommended to
be administered every 2 weeks at a dosage of 10 mg/kg
bodyweight. Starting dose of IFN was 9 MIU three times a
week. Data acquisition through this non-interventional study
(NIS) deemed the best option to compare data from real world
documentation with results of the clinical studies AVOREN
(14) and CALGB 90206 (15, 16). New treatment options in
mRCC emerge, for example anti-VEGF in combination with
cancer immunotherapies (e.g., atezolizumab plus BEV,
NCT02420821 or nivolumab plus BEV NCT02210117). The
aim of investigating immune-checkpoint inhibitors in
combination with anti-angiogenic agents like anti-VEGF
antibodies or TKIs is to improve tumor outcome and
tolerability of the treatment in patients with advanced or
metastatic RCC. During the initial use of these combination
therapies, it would be important to determine that how BEV is
handled in routine clinical practice in mRCC.

Patients and Methods

Estimated outcomes were based on the AVOREN-study results (14)
and provided the basis for the calculation of the patient population
for this NIS with 400 advanced RCC patients. Statistical

assumptions included the estimation of the following treatment
effects: ORR 30.6% (95% CI=26.1%-35.1%), median PFS 10.2
months (95% CI 9.5-10.9) and 12-month PFS of 44.2% (95%
CI=41.7%-6.6%), including 99% probability of detection of less
frequent adverse drug effects (occurring at a rate of 2.5%) 4 times
during this NIS.

Between January 2008 and September 2014, 407 patients were
identified at the 136 participating medical centers across Germany.
Due to lack of valid informed consent, lack of documentation and
other reasons identified by the data review committee, out of these
407 patients, 354 patients were analyzed in the full analysis set
(FAS) of this NIS (Figure 1).

Adult patients were included in this prospective non-interventional
observational study after histological confirmation of advanced or
metastatic RCC. Exclusion of contraindications against the
combination therapy and decision for treatment with BEV and IFN
were made by the treating physician or the medical committee on the
treatment routine. According to the SmPC of BEV, patients received
first-line-treatment with BEV at a dose of 10mg/kg body weight every
two weeks in combination with IFN immunotherapy, after they
consented to participation and data documentation within this NIS.
Patients with hypersensitivity against the antibody or its constituents,
CHO-cell-products, or other recombinant or humanized antibodies,
or pregnant patients were not eligible for treatment with BEV.
Additionally, patients with contraindications against immunotherapy
with IFN were ineligible for treatment within this NIS. All eligible
patients obtained their medication as normal merchandise. According
to SmPC, treatment with BEV should be applied until progression of
underlying renal carcinoma or no further clinical benefit.

Concomitant diseases and co-medications were documented at
baseline. During treatment phase of BEV plus IFN administration,
best tumor response over time was assessed as per clinical routine
of the individual center, lab-values, staging assessments in case of
suspected change in underlying malignant disease, and adverse
events for the combination BEV plus IFN were captured by the
study sites. 

Ethical committee vote was obtained from the Ethics Committee
of the Freiburg university hospital (scientific lead Prof. Schultze-
Seemann) prior to start of the NIS.

A data review meeting prior to data base lock defined, besides the
“all patients” set (AP, N=365), the safety set (SAF, N=359 patients
having received at least one dose of BEV), the full analysis set (FAS,
N=354 patients having received at least one dose of BEV and at least
one post dose effectiveness assessment) and the per protocol set (PP,
N=353 consisting of all patients of the FAS without major protocol
deviations). All effectiveness parameters will be described for the
FAS, all other parameters refer to the SAF (Figure 1).

The NIS ended in September 2016, covering a rather elongated
study period of 81 months. The observational plan was amended
several times, at last in November 2010 (version 2.2, Nov
18th2010). 

During the conduct of the study, a change of the supporting Clinical
Research Organization occurred. The results from this non-comparative
observational study reflect the day to day practice and do not adhere to
strict requirements of a study protocol, thereby reflecting and presenting
real-world data, including all the relevant uncertainties.

Statistical analysis. The predefined statistical analysis plan was
followed using SAS® package version 9.4. Quantitative data were
analyzed descriptively depicting mean, standard deviation (SD),
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minimum and maximum values, as well as, median and interquartile
range (IQR; Q1-Q3). Qualitative and categorical variables are
shown as means of absolute and relative frequency distributions.
PFS and overall survival (OS) were estimated using Kaplan-Meier-
approach and corresponding 95% confidence intervals (CI).
Percentages for relative frequencies were based on non-missing
values (100%). Adverse events were analyzed on patient basis
(incidental rate for specific event). Adverse events and medical
history were coded using MedDRA version 15.1. 

Results

Baseline characteristics of the 359 patients from the SAF
displayed a median age of 68.0 years (IQR=59.0-73.0) with
40.3% of patients younger than 65 years and 16.8% older
than 75 years. Among the SAF, 68% were male patients,
median bodyweight was 80.0 kg (IQR=70.0-90.0) with a
median BMI of 26.8 kg/m2 (IQR=24.5-30.5). The majority
(87.2%) of this patient set histologically had a clear cell
carcinoma, 3.2% a papillary, 1.4% a chromophobe and one
patient (0.5%) had a collecting duct carcinoma; entry was
missing for 141 patients. At time of initial diagnosis of the
mRCC, 9.3% of patients had stage I, 10.1% stage II, 21.5%
stage III and 59.1% stage IV (however, data from about one
third of the patients (n=122) was missing). A percentage of
91.0% have had surgery of their renal malignancy executed
12.0 months (IQR=2.0-47.0) before diagnosis at initiation of
the study. At time of inclusion into this NIS, the tumor stage
was locally advanced stage III in 28.1% and stage IV in
71.9%. Metastases were present in lung 69.3%, lymph nodes
26.4%, bones 23.2%, and brain 4%. Most of the patients
(76.9%) had a medical history or co-morbidity, most
frequently vascular disorders 54.6% -mainly hypertension
(54%), 23.7% cardiac disorders, 23.1% metabolism and
nutrition disorders -mainly diabetes mellitus (17.3%), 19.5%
had renal and urinary disorders (19.2% nephropathy) and
5.3% respiratory, thoracic, and mediastinal disorders -mostly
chronic obstructive pulmonary disease (3.6%). Additional
baseline characteristics are displayed in Table I comparing the
population of this NIS with two interventional phase III trials.

Median total observation period for SAF was 217.5 days
(IQR=106.0-415.0), with a median treatment duration with
BEV of 192.0 days (IQR=85.0-394.0) calculated for patients
with data available. The mean total number of cycles of
systemic therapy was 16.6 (SD=14.0), with a minimum of 1
cycle up to a maximum of 71 cycles. Among SAF patients,
33.4% received 20 cycles of BEV or more. A total of 24.8%
of the patient population still received treatment by the end
of the first year of observation and 4.2% by the end of the
second year. Mean dose of BEV per cycle was 10.6 mg/kg
body weight (BW) (SD=7.0), matching the specifications of
the SmPC. Interferon-alpha-2a was used throughout all
treatment cycles as main combination partner at a median
dose of 3.0 million IU.

Progression of underlying malignant disease was the main
reason for treatment discontinuation (51.8%) during
observation period within the SAF. About 25% of patients
stopped medication due to administrative reasons (not
described further), while 12.0% of participants refused to
continue treatment or indicated poor compliance. Thirty-five
patients (10.2%) died from the underlying malignancy and
treatment was stopped due to serious adverse events in 32
patients (9.4%). After 52 weeks (end of observation) more
than half of the SAF (54.0%) were planned to receive
subsequent therapies. These data correspond with the follow-
up information on second-line therapies, collected 12 months
after the observation period, with 45.4% of safety population
having in fact been treated with subsequent therapies.
Sorafenib was administered as 2L-therapy to 5.8% of the
patients, another 30.6% received antineoplastic agents with
various substances, and 11.4% received immunosuppressive
everolimus. Immunostimulants, like interferon, were
prescribed in 7 (1.9%) patients and 2.5% received BEV as
follow-up treatment.

Median PFS was 10.2 months (95% CI=8.6-12.6) for the
FAS (N=354), with 50% of patients attaining a PFS between
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Figure 1. Consort diagram. BEV, Bevacizumab.



4.2 and 18.5 months. Tumor response was assessed
according to clinical routine of day-to-day practice by the
individual participating centers. Eighteen patients (5.3%) of
the FAS were documented with a complete response (CR),
74 patients (21.9%) showed a partial response (PR), and
most of the patients (39.1%) had stable disease according to
the investigator assessment. Progression of disease occurred
in 56 patients (16.6%), while 58 patients (17.2%) were not
evaluable. ORR resulted in 27.2% of the FAS and disease

control rate (DCR) was 66.3%. Of note, 67.1% of the FAS
patients had a Karnofsky index of 80-100% or a mean
Karnofsky index of 78.3% (SD=16.5) by the end of
observation, with a mean Karnofsky index of 85.7%
(SD=11.7) at the beginning of the study or 55% of the
patient ranging within Karnofsky indices between 90-100%.
Median OS was 28.7 months (95% CI=24.5-38.3). Kaplan-
Meier-based 12-month OS rate was 76% (95% CI=71-80%)
for the FAS.
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Table I. Patient baseline characteristics (NIS, AVOREN, CALGB 90206).

                                                                    NIS AVA RCC                                AVOREN (8)                                              CALGB 90206 (17)

                                                                  BEV plus IFN               BEV plus IFN          IFN plus placebo           BEV plus IFN          IFN plus placebo
                                                                   (SAF) N=359                      N=327                         N=322                          N=369                         N=363 

                                                                n             %*/range           n          %/range         n            %/range            n          %/range          n        %/range 

Age (median)                                          68              59-73              61           30-82          60             18-81             61           56-70           62          55-70
Male                                                       242                68                222             68            234              73               269             73             239            66
Female                                                    114                32                105             32             88               27               100             27             124            34
Karnofsky score 90-100/ECOG 0-1       187                55                                   76                                78                                  98                               99
Risk score
  Favorable                                             114                36                 87              27             93               29                97              26              95             26
  Intermediate                                        159                50                183             56            180              56               234             64             231            64
  Poor                                                      21                  6                  29               9              25                8                 38              10              37             10
  N.a.                                                       22                  6                  28               9              24                7                                                                        
Metastatic sites
  Lung                                                    242                69                192             62            179              59               252             68             254            70
  Lymph node                                         92                 26                107             34            107              36               130             35             129            36
  Liver                                                                                               57              18             56               19                74              20              73             20
  Bone                                                     81                 23                 58              18             65               20               104             28             109            30
  Brain                                                     14                  4                 n.r.                              n.r.                                  n.r.                               n.r.              
Previous nephrectomy                           323                91                                  100                              100              312             85             308            85

*No display of decimal places in order to align with data from AVOREN and CALGB manuscripts. NIS, Non-interventional study; AVA, Avastin®
(bevacizumab); BEV, bevacizumab; IFN, interferon alpha-2a; SAF, safety set; ECOG, eastern co-operative oncology group performance status. N.a.,
not available; n.r., not reported.

Table II. Effectiveness outcomes (NIS, AVOREN, CALGB 90206).

                                                                    NIS AVA RCC                               AVOREN (14)                                             CALGB 90206 (15)

                                                                  BEV plus IFN               BEV plus IFN          IFN plus placebo           BEV plus IFN          IFN plus placebo
                                                                   (FAS) N=354                      N=327                         N=322                          N=369                         N=363

                                                           median         95% CI              n           95% CI          n            95% CI             n           95% CI           n         95% CI

PFS (months)                                       10.2           8.6-12.6           10.2         7.5-9.7         5.4           3.1-5.6            8.5          7.5-9.7          5.2        3.1-5.6
OS (months)                                         28.7          24.5-38.3          23.3                            21.3                                18.3       16.5-22.5       17.4     14.4-20.0
ORR (%)                                              27.2                                   31.4                            12.8                                25.5       20.9-30.6       13.1      9.5-17.3
Duration of BEV- treatment         13.0 cycles/      (range)            9.7         (range)        5.1          (range)             6           (range)           3         (range) 
                                                        6.5 months         1-71           months       0-24.4      months        0-24.0          cycles         1-38                           1-36

NIS, Non-interventional study; AVA, Avastin® (bevacizumab); BEV, bevacizumab; IFN, interferon alpha-2a; FAS, full analysis set; CI, confidence
interval; PFS, progression free survival; OS, overall survival; ORR, overall response rate; RCC, renal cell carcinoma; CALGB, Cancer and Leukemia
Group B.



Safety assessments within this observational study
included documentation of adverse events and laboratory
abnormalities of BEV in combination with IFN. In order to
maximize adherence to safety reporting, case record form
(CRF) documentation asked for adverse event occurrence
during the actual observation period, and if so, appropriate
specification was required at each visit. In contrast to the
underreporting of adverse events in many other NIS,
altogether 11,377 adverse events for the combination therapy
were reported in 334 patients (93%) of the SAF. However, it
needs to be clarified that this figure depicts the elementary
events, not episodes or incidences. Serious adverse events
(SAE) were seen in 72 patients (20.1%), whereas 70 patients
(19.5%) of the SAF were documented with an AE of special
interest (AESI) such as respiratory, vascular, gastrointestinal,
nervous system, renal, and urinary or general disorders.
Blood and lymphatic system disorders were the most
frequently reported system organ class (SOC) by MedDRA
in 252 patients (70.2%), with anemia occurring in 198
patients (55.2%), leukopenia in 150 patients (41.8%) and
thrombocytopenia in 118 patients (32.9%). Toxicities ≥grade
3 within this SOC were observed in 47 patients (12.1%),
anemia was seen in 28 (7.8%) patients and neutropenia grade
3 in 10 (2.8%). More than half of patients (n=186) reported
gastrointestinal disorders (SOC gastrointestinal disorders).
Nausea (39.3%) and diarrhea (22.3%) were the predominant
events. Proteinuria as a renal symptom was documented in
90 patients (25.1%) – 7 patients (1.9%) had grade 3
proteinuria, 33 patients had cardiac disorders, 4 had cardiac
failure grade 3. Among AESIs, epistaxis was the most
frequently reported (9.7%; 35 patients); one episode of grade
3 epistaxis. Hemorrhages (one gastrointestinal, one cerebral
and one post procedural) ≥grade 3 occurred in 3 patients.

A total of 143 (40.9%) patients out of the SAF were
reported to have died during the observational and follow-up
documentation of this NIS, 120 patients due to progression
of their underlying disease. Seventeen of the remaining 23
patients died from various reasons (4 from cardiac
decompensation, 3 from pneumonia and cardiac failure, 2
from GI-perforation, 8 from different other reasons) and for
6 patients the cause of death was not documented. 

Discussion

For a long period of time, IFN has been the standard of care
in first-line therapy for mRCC. This regimen allowed for an
ORR of 10-15% and a mean OS of about 12 months. (17). 
The pivotal European AVOREN study (NCT00738530) (8,
14) and the US American phase III CALGB trial
(NCT00072046) (15, 16) established BEV plus IFN in first-
line therapy, as both randomized controlled trials (RCTs)
confirmed the superiority of the combination of BEV plus
IFN over IFN monotherapy.

Median PFS and ORR, calculated as percentage of
patients with CR and PR, were defined as effectiveness
parameters of primary interest in this NIS, besides the
monitoring of safety. Effectiveness and safety data from this
observational study were compared to the phase III trials,
under proviso of the totally different approaches of data
acquisition within controlled studies and the merely
observational data documentation in this NIS.

Patient baseline characteristics from the three different
studies are listed in Table I. Patients treated within the current
NIS were older and the percentage of patients with a non-
impaired Karnofsky index (90-100%) at baseline was lower
compared to the clinical trial populations. These are -expected
findings for a real world (RW) population (Table I).

Comparison of the median duration of BEV plus IFN
treatment in the pivotal AVOREN study (9.7 months) with
that observed in the current study (6.5 months or 13 cycles)
reflects a shorter than expected treatment duration in routine
practice. However, direct comparison to the CALGB trial
(8.2 cycles), demonstrated a longer median duration of
treatment in the present study.

Outcomes for PFS of the actual observational study
completely matched the findings from AVOREN and
CALGB (Table II).

ORR (27.2%) reported from the day to day practice for
the combination of BEV plus IFN, with no strict parameters
for assessment of response, ranged between results from
CALGB (25.5%) and AVOREN (31.4%) study (Table II).
Eighteen patients (5.3%) were documented with CR in this
non-interventional observation, while only 4 patients (1%)
in AVOREN. However, it should be considered that in the
RCT, only patients with a measurable disease at baseline
were included into the response analysis.

Median OS was 28.7 months; longer compared to the
AVOREN (14) or CALGB-results (15). Nevertheless, it
should be noted that patients on average were older in the
NIS, but probably with a slightly lower risk score at baseline.
It should also be discussed whether OS-effects were
confounded by the recent subsequent treatment(s) that
patients in this NIS received. Since years, the best sequence
of therapies (achieving the best OS results) including novel
therapeutic approaches have been extensively discussed and
reviewed (18, 19). Identification of patients likely to benefit
from one or another treatment regimen, including a possible
role of biomarkers for selection and response prediction, or
models with risk factors for treatment related toxicities (20)
have been considered in this context. The final analysis of the
CALGB-study described a survival difference according to a
patient´s risk score at baseline. A tremendous difference
existed between the OS outcomes for good-risk patients of
32.5 months for BEV plus IFN compared to 33.5 for IFN,
17.7 months for BEV plus IFN and 16.1 months for IFN for
patients with intermediate risk and for high-risk patients
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6.6 months in BEV plus IFN vs. 5.6 months in IFN. Subgroup
analyses had not been pre-specified for the study and
calculation on patient numbers were not powered to show any
statistical significance between the risk-adapted subgroups
(14). As the patient cohort of this NIS tended to enroll more
patients with a favorable risk score (36% vs. 27 % and 26%
in AVOREN and CALGB, respectively) this could be one
explanation for the observed longer OS outcome.

Compared to both RCTs, nature and quality of adverse
events within this observational study were matchable.
Presentation of safety data from AVOREN, CALGB and the
actual NIS, however, differed methodologically. In
consequence, a quantitative comparison between the RCTs
and these observational data was not possible. Summarizing
the outcomes, frequently reported adverse events from
AVOREN and CALGB, like fatigue or proteinuria, were
documented at a low rate in the present study, probably due
to a tendency towards underreporting of anticipated effects.
However, anemia, which might also be related in part to the
underlying malignant disease, and thrombocytopenia were
reported rather frequently in this NIS. AESIs having been
observed in clinical trials with BEV, such as hemorrhages,
gastrointestinal perforations, fistula, arterial and venous
thrombotic events, and impaired wound healing were
reported with a low incidence. 

The overall safety profile from this unselected patient
population did not differ from the results of the randomized
trials, though the non-interventional character of the underlying
observation with all its possible limitations must be considered.
Based on the reported data, the safety profile of the combination
of BEV plus IFN was consistent with the known safety risks.

RCC has been categorized as an immune-responsive disease
since first studies with immunostimulants showed positive
effects. At present, immune checkpoint inhibitors, amongst
others, are in development for the treatment of mRCC.
Programmed cell death 1 (PD-1) is an inhibitory immune
checkpoint, and blockade of the PD-1 cascade is an interesting
target in mRCC, aiming at restoration of anti-cancer immunity.
Expression of the ligand for PD-1 in mRCC has been shown
to be a negative prognostic factor. Promising results have been
observed in several settings with nivolumab an anti-PD-1-
inhibitor in RCC (21, 22), while other immune checkpoint-
inhibitors are currently being evaluated for therapeutic use in
mRCC. The results from a phase III-study (CheckMate 214)
comparing the anti-PD-1 inhibitor nivolumab in combination
with the anti-cytotoxic T-lymphocyte antigen-4 (CTLA-4)
antibody ipilimumab versus sunitinib showed a statistically
significant OS prolongation, significantly improved ORR and
a prolonged median PFS for mRCC patients (23). A phase
IB/II study evaluating lenvatinib (an oral multikinase-
inhibitor) and pembrolizumab (an anti-PD-1 monoclonal
antibody) showed first positive results in terms of ORR,
duration of response (DOR), and PFS in treatment-naïve and

pre-treated patients, as well as in PD-L1-positive or PD-L1-
negative mRCC patients (24). Treatment options based on the
established principle of VEGF-inhibition plus immunotherapy
are tested in mRCC to optimize effectiveness, safety, and
quality of life for affected patients (25, 26). Actual results
from a phase II-study (IMmotion150) investigating the effect
of the anti-PD-L1 atezolizumab in combination with the anti-
VEGF bevacizumab showed encouraging results when
compared to sunitinib in terms of PFS (26, 27). A Phase-III
study (IMmotion151) confirmed the clinical benefit of this
combination therapy versus sunitinib in terms of improved
PFS in patients with PD-L1-positive disease. While OS results
are still immature, albeit being promising, patients treated with
atezolizumab plus bevacizumab showed a delayed interference
of symptoms with daily life and a less frequent occurrence of
grade 3 or 4 events when compared to sunitinib (24). It will
be a matter of future discussion and analyses (28) to establish
an optimal sequencing of available therapies for all the
specific patient subgroups in advanced or metastatic RCC, and
moreover to ultimately evaluate efficacy and tolerability of the
combinations between targeted and immune-based therapies
(anti-PD1, anti-PDL-1, CTLA-4, dendritic cell vaccines, anti
VEGF), which are subjects of effective clinical investigations. 

Conclusion

Targeted therapy with BEV plus IFN is still recommended as
first-line therapy for patients with advanced or metastatic RCC
and good to intermediate risk (29, 30, 31). The predefined
statistical assumptions of this NIS were approximated by the
study outcomes, except a somewhat lower than expected ORR
(30.6 vs. 27.2%). The overall safety profile of this day-to-day
clinical practice observation was comparable to findings from
the two randomized trials. On cautionary note, all data
presented with this report may be subject to limitations, based
on the less regulated administration, documentation, and
patient selection during data collection in a NIS. However,
results demonstrate that outside the strict limitations and
regulations -including inclusion and exclusion parameters-
imposed by a controlled clinical trial, the combination of BEV
plus IFN works effectively in RCC patient treatment.
Observational data from clinical routine, as well as data
generated from AVOREN or CALGB 90206 trials, showed
preponderant consistency. Moreover, results from this
observational study offer perspectives towards new
combinations of BEV with modern cancer immunotherapies.
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