
CONCLUSIONS

NGR-hTNF shows a favourable toxicity profile, with evidence of 
disease control in heavily pre-treated CRC patients.

NGR-hTNF is currently evaluated in combination with standard 
chemotherapy regimens in this setting.
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Phase I trialsBackground

Tumor necrosis factor-alpha (TNF-α) has potent 
antivascular and antitumor activity. However, its 
clinical development has been hampered by severe 
systemic toxicity.1

NGR-hTNF is a VTA consisting of TNF-α fused with the 
tumor-homing peptide NGR (Fig. 1).
NGR selectively binds a CD13 isoform overexpressed in 
most tumor blood vessels,2-4 including CRC (Fig. 2).

Background

NGR-TNF has shown antitumor activity even at doses in 
the picogram range5 (equivalent to 0.2 µg/m2 in 
humans) 
Two phase I trials have previously selected 0.8μg/m2

and 45 μg/m2 as optimal-biological and maximum-
tolerated dose, respectively.
Despite recent advances in the treatment of 
metastatic CRC, which include irinotecan- or 
oxaliplatin-based first-line regimens, and an increasing 
use of targeted agents, most patients develop 
resistance to these therapies.
A median PFS significantly longer than supportive care 
alone was reported in unselected patients treated with 
either cetuximab7 (1.9 vs 1.8 months) or 
panitumumab8 (2.0 vs 1.8 months). However, there is 
a need for new options in this setting.
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Figure 1. Structure of the NGR-
hTNF molecule (1 subunit)
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expression in CRC

Efficacy

Figure 4. Progression-free survival

Figure 5. Overall survival 

Median: 2.3 months
(95% CI, 2.2-2.4)

Patients with PR/SD:
Median: 3.8 months
6-month rate: 36%
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Phase II study of NGR-hTNF, a selective vascular targeting agent (VTA), administered as single agent in patients with colorectal cancer (CRC) refractory to standard regimens
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Figure 3. Study design, dose and assessments
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Multicentre (3 centres)
Phase II trial, 2-stage design
Primary endpoint: PFS
16 & 27 patients in 1st

& 2nd stage
Inclusion criteria:

• Age >18 years 
• Resistant to standard therapies
• Radiological documented PD
• PS 0-1
• Adequate baseline functions
• Normal cardiac functions
• Written informed consent

22 (67)
11 (33)

Prior use of biological agents
Yes
No

3 (1-6)
25 (76)
24 (73)

Sites of metastatic diseases
Median (range)
Liver
Lung

65 
53-79

Median age, years
Age range, years

17 (52)
14 (42)
2 (6)

Circulating tumor cells (CTC)
< 3 cells/7.5 mL
≥ 3 cells/7.5 mL
Unknown

3 (2-5)
15 (46)
10 (30)
8 (24)

Prior lines of sistemyc therapy
Median (range)
2 lines
3 lines
4 lines

n=33 (%)Baseline characteristics

26 (79)
7 (21)

ECOG performance status
0
1

16 (48)
17 (52)

Gender
Male
Female

111 cycles administered (mean, 3.4; median, 2; range, 1 to 
10).
Neither grade 3-4 drug-related adverse events nor toxicity-
related deaths were observed in the study population.
The most common drug-related adverse events were grade 1-2 
chills, generally occurring approximately 30 min after the start
of the first infusions and lasting about 20 min. 

---2 (6%)Nausea

-

-

-

Grade 3

-13 (41%)4 (12%)Chills

--3 (9%)Blood pressure increase

--2 (6%)Fatigue

Grade 2 Grade 4Grade 1

93Not assessed*

*Two patients withdrew from the study before their first restaging scan for symptomatic 
deterioration and one patient before study treatment start.

5117Progressive disease (PD)

13

12

1

N°of patients %

39Disease control rate (DCR)

3Partial Response (PR)

36Stable disease (SD)

Table 1. Drug-related toxicity occurring in >5% of patients

Table 2. Best overall response

8.9–21.415.4Median OS in patients with PR/SD

1.4-6.13.8Median PFS in patients with PR/SD

2.2-2.82.5Median PFS

PFS=progression-free survival; ITT= intent-to-treat; SD=stable disease; PR=partial response; OS= overall survival; 
CI=confidence interval

13.1

Estimate
(months) 95% CI

7.9–18.3Median OS

Table 3. Efficacy results

EXPLORATORY ANALYSES
• In both univariate and multivariate analyses, no correlations were found 

between PFS and all variables assessed including age, gender, PS, baseline 
CTCs, outcome on prior therapy, and number of prior treatment lines. 

• A baseline CTC level < 3 (p=.02) was significantly associated to better OS in 
both univariate and multivariate analyses. 

• In a subset analysis, the median OS in biological-naïve and prior-biological 
cohorts were 22.7 and 9.9 months, respectively (p=.05, log-rank test).

WEEKLY SCHEDULE
• In an additional cohort of 13 patients receiving a weekly dosing schedule at 

0.8 µg/m2, there was no worsening of toxicity profile. 
• Most common drug-related toxicity was grade 1-2 chills experienced by 7 

patients (54%) over 19 infusions (14%).
• Two patients (15%) had PFS times of 10.5 and 11.0 months, which were 

longer than PFS on prior therapy (3.8 and 6.3 months, respectively).

For the overall study population (n=46) including both triweekly and weekly 
cohorts, the actuarial curves of PFS and OS are depicted in Figure 4 and 5, 
respectively.

Median: 13.1 months
(95% CI, 7.9-18.3)

Median FU: 22.1 months
16 patients (35%) alive

Background



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /Unknown

  /Description <<
    /FRA <>
    /ENU (Use these settings to create PDF documents with higher image resolution for improved printing quality. The PDF documents can be opened with Acrobat and Reader 5.0 and later.)
    /JPN <FEFF3053306e8a2d5b9a306f30019ad889e350cf5ea6753b50cf3092542b308000200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e30593002537052376642306e753b8cea3092670059279650306b4fdd306430533068304c3067304d307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e30593002>
    /DEU <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
    /KOR <FEFFd5a5c0c1b41c0020c778c1c40020d488c9c8c7440020c5bbae300020c704d5740020ace0d574c0c1b3c4c7580020c774bbf8c9c0b97c0020c0acc6a9d558c5ec00200050004400460020bb38c11cb97c0020b9ccb4e4b824ba740020c7740020c124c815c7440020c0acc6a9d558c2edc2dcc624002e0020c7740020c124c815c7440020c0acc6a9d558c5ec0020b9ccb4e000200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /CHS <FEFF4f7f75288fd94e9b8bbe7f6e521b5efa76840020005000440046002065876863ff0c5c065305542b66f49ad8768456fe50cf52068fa87387ff0c4ee563d09ad8625353708d2891cf30028be5002000500044004600206587686353ef4ee54f7f752800200020004100630072006f00620061007400204e0e002000520065006100640065007200200035002e00300020548c66f49ad87248672c62535f003002>
    /CHT <FEFF4f7f752890194e9b8a2d5b9a5efa7acb76840020005000440046002065874ef65305542b8f039ad876845f7150cf89e367905ea6ff0c4fbf65bc63d066075217537054c18cea3002005000440046002065874ef653ef4ee54f7f75280020004100630072006f0062006100740020548c002000520065006100640065007200200035002e0030002053ca66f465b07248672c4f86958b555f3002>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [595.000 842.000]
>> setpagedevice


