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Life Expectancy at Birth in Selected OECD Countries,
1960-20009.
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Aging and cancer

Figure 1. Cancer Incidence by Age Group, All Sites Combined, Both Sexes
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Homeostenosis leads to the increased vulnerability
to disease that occurs with aging.

Homeostenosis
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Short and Long-Term Consequences of CIN / FN

Daily Clinical Practice

Myelosuppressive Chemotherapy

l

F Neutropenia
Short Term Effects Long Term Effects

Febrile Chemotherapy Dose Delay
Neutropenia and/or Dose Reduction

!

Complicated Life-Threatening
Infections and Prolonged
Hospitalization

h Reduced Survival

Bonadonna G et al. N EnglJ Med. 1995 ; Leonard RCF et al. Br J Cancer 2003;
Kuderer NM et al. J Clin Oncol. 2004 ; Bosly A et al. Ann Hematol. 2008;
Lyman GH et al. Cancer 2010; Aapro M et al. Eur J Cancer 2011.
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THE RISK OF INFECTION INCREASES WITH THE
SEVERITY AND DURATION OF NEUTROPENIA

(%)
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G.P. Bodey, Ann Int Med, 1966




Characteristic Weight
Burden of illness: no or mild symptoms

No hypotension

No chronic obstructive pulmonary disease
Solid tumor or no previous fungal infection
No dehydration

Burden of iliness: moderate symptoms

Outpatient status

N W W W s b 0N N

Age <60 years

A MASCC score index 2 21 predicts

a low (5-10%) risk of complications and death (<2%)




Predicting high risk ?

50 A

40 -

B Serious complication
B Death

Rate of serious complications/death

5-16 17-18 19-20 21 22-23 24 25-26
(n=70) (n=64) (n=100) (n=165) (n=171) (n=109) (n=115)

Mascc score

Courtesy M. Paesmans



FILGRASTIM REDUCES INCIDENCE
OF FEBRILE NEUTROPENIA

% Patients

80%

60% |

40%

20%

57%

Placebo
n=104

Cycle 1

P<0.001

Filgrastim
n=95

CrawfordJ et al., N Engl J Med, 1991



PEGFILGRASTIM VS PLACEBO IN BREAST CANCER PATIENTS:
IMPACT ON NEUTROPENIA-RELATED EVENTS
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16 -

Incidence Rate (%)

o = .

Febrile Neutropenia Hospitalization Anti-Infectives

Pegfilgrastim (n=463) reduces the incidence of FN compared to a placebo (n=465)
and the need for hospitalization and intravenous anti-infectives as a result of FN

* P<001
Vogel et al., JCO, 2005
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Relationship between inpatient or outpatient
infections and the use of G-CSFs

% of Patients

Clinical trials published

Guidelines published in Europe
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Support Care Cancer, 2016; 24:2695-2706



OLDER NON HK-LYMPHOMA PATIENTS RECEIVING CHOP

80% 7

Incidence of Grade 3/4 Neutropenia

=< B5 Years > 85 Years Owverall Population

WCycle1 W Across All Cyclas

Grade 3/4 neutropeniain cycle 1 and across all cycles.
Incidences and 95% Cls are shown.

L.S. Swartzberg et al., Support Care Cancer (2014)



SUBGROUP ANALYSIS SHOWING POOLED
ODDS OF NEUTROPENICS EVENTS >65 YEARS

OR (95% CI) oy
! . kY
Kim (2016) ; * 7 2.80(1.16,6.81) 652
Lyman (2011) '—il— 1.30 (0.96,1.75) 40,72
Schewenkglenks (2010) N 52.76

135 (1.0, 1.73)

Owerall (l-squared = 24 1%. p = 0.268) @ 1.38(1.11,1.76)  100.00

NOTE: Waights are from random effects analysis

Support Care Cancer, 2019; 27:2413-2424



Risk of mortality across age groups
among patients admitted for FN

% Eplsodes [ % Patients
Linear Trend: P = 0007

<50 H0-64 &5-19 280

Age (Years)

Lyman GH et al., Cancer Control, 2003



INFLUENCE OF AGE ON NEUTROPENIA-RELATED EVENTS

. _ 2 65 years < 65 years
Incidence: 6 cycles (N=172) (N=110)
FN 17% 12%
Hospitalization due to FN 13% 6%
Use of anti-infectives 66% 48%
Dose delays > 3 days 26% 25%
Dose reduction > 10% 52% 29%
RDI = 90% 78% 89%

Pettengell et al., Blood, 2006




PROSPECTIVE ANALYSIS EVALUATING RATES OF DOSE
DELAY/REDUCTIONS, RDI<85% BY AGE GROUPS AND
DISEASE STAGES IN ELDERLY POPULATION

Age 70-74
(n=305)

Age 75-79
(n=216)

Age 2 80
(n=136)

Dose Delay 2 15%

30%

29%

39%

Dose Reduction = 15%

42%

43%

51%

RDI < 85%

51%

46%

60%

RDI: relative dose intensity

Shayne et al., Cancer 2007



Impact of Reduced RDI on Survival

in DLBCL

N=433 (83 (19.2%) were aged 270 years). Focus on dose intensty of doxorubicin among elderly patients

The purpose of this study was to analyze the treatment outcomes of elderly patients who were treated with
R-CHOP according to the Dose Intensity of Doxorubicin (DID).
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Ha H et al. Cancer Res Treat. 2016



Elderly Cancer Patients Receiving Chemotherapy
Benefit from Pegfilgrastim Prophylaxis
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Incidence of FN (£95% CI) in elderly patients

G-CSF use by elderly patients in the CP cohort in each cycle.
*Daily G-CSF and filgrastim
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CP, cumrent praclice neutropenia managemend; PP, pegfilgrastim primary prophylads

M. Aapro et al., Critical Reviews in Oncology/ Hematology 74 (2010) 203-210



LIPEGFILGRASTIM PROPHYLAXIS IN ELDERLY LUNG
CANCER PATIENTS RECEIVING CYCLE 1 CHEMOTHERAPY

_ <65-year population >65-year population

Placebo Lipegfilgrastim  Placebo Lipegfigrastim
n =95 n =197 n=30 n =53
Incidence of
febrile neutropenia
n (%) 3(3.2) 6 (3.0) 4 (13.3) 0

Support Care Cancer, 2016; 4913-4920



PATIENT ASSESSMENT ALGORITHM
TO DECIDE PROPHYLACTIC G-CSF USAGE

Step 1
Assess frequency of FN associated with the planned chemotherapy regimen
‘_______—-""-‘_—-f L 2 =
FN risk220% FN risk 10-20% FN risk <10%
Y
Step 2

Assess factors that increase the frequency/risk of FN

High risk Age >65 years

Increased risk Advanced disease
(levell and Il History of prior FN
evidence) No antibiotic prophylaxis, no G-CSF use

Other factors:  Poor performance and/or nutritional status
(level 11l and Female gender
IV evidence) Haemoglobin <12g/dL

Liver, renal or cardiovascular disease

Step 3
Define the patient's overall FN risk for planned chemotherapy regimen

4//\‘

Overall FN risk>20% Overall FN risk <20%
b 4 1 1 A 4
Prophylactic G-CSF recommended G-CSF use not indicated

Aapro MS et al., Eur J Cancer, 2011



FN Incidence

Gap Between Clinical Trials and Real Life Practice

40.0% n=50,069 Breast cancer pts (1996-2014)

B Observational (n=65)
M RCT (randomized controlled trials) (n=110)

Incidence of FN (%)
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FN rates: significantly higher in the observational study compared with RCT cohorts
(OR =1.74; 95% Cl 1.15-2.62; p = 0.012).

This meant that a 13% (95% Cl 8.7% to 17.9%) FN rate in RCT would translate into 20% FN rate in observational study.

Truong J et al. Ann Oncol. 2016



FEBRILE NEUTROPENIA RISK

FN Relative Risk Reduction

1.0 4 ¢ Vogel study
¢ Zinzani study
0.9 ¢ All other studies
- Regression line {with all studies)
0.8 - = = Regression line {without Vogel)
Regression line {without Vogel and Zinzani)
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N -
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FN Risk in Control Group

Kuderer et al, JCO, 2007



OVER- AND UNDER-PROPHYLAXIS FOR
CHEMOTHERAPY-INDUCED (FEBRILE) NEUTROPENIA

I I N N

CIN grades 1
through 4 17.9% 16.0% 8.3% <0.001

Support Care Cancer, 2017; 25: 1819-1828



RELATIONSHIP BETWEEN FN, RISK OF
MORTALITY AND COMORBIDITIES
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Inpatient mortality
(% patients admitted for FN)

(%))
1

Mortality following hospital

admission for FN* (1995-2000)

2214

10.3

2.6
Overall No major
(n=41,779) comorbidity
(n=21,386)

* Data based on a single admission per patient

1 major > 1 major
comorbidity comorbidity
(n=12,398) (n=7,995)

Kuderer NM et al., Cancer, 2006



BREAKTHROUGH FEBRILE NEUTROPENIA AND ASSOCIATED
COMPLICATIONS AMONG ELDERLY CANCER PATIENTS
RECEIVING MYELOSUPPRESSIVE CHEMOTHERAPY

Baseline demographics and disease characteristics (n=145)

Number of comorbidities

0 27 (18.6%)
1 42 (29.0%)
>) 76 (52.4%)

Support Care Cancer, 2013; 21:2137-2143



A SINGLE-ARM, RETROSPECTIVE ANALYSIS OF THE
INCIDENCE OF FEBRILE NEUTROPENIA USING SAME-DAY
VERSUS NEXT-DAY PEGFILGRASTIM

Comparison of study

Hecht et al. Eckstrom et al.
(N =123) (N =109)

Grades 3/4 neutropenia 27 13 0.055

Febrile neutropenia 4 4 0.709

Dose delays or dose reductions
because of neutropenia or FN 5 11 0.117

Support Care Cancer, 2019; 27: 873-878



ESTIMATED PROBABILITIES OF EACH G-CSF
GROUP AS A FUNCTION OF TRAVEL TIME
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Support Care Cancer, 2019; 27: 873-878



CONCLUSIONS

* Age and co-morbidities (probably inter-related) increase the risk of

FN and related complications during chemotherapy

* Primary prophylaxis with G-CSF significantly reduces the risk of FN

in elderly patients

* Novel approaches for G-CSF administration should be explored in
older patients (« over » prophylaxis, « same day » administration,

biosimilars)
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FN Cumulative risk probability
regarding the number of independant risk factors
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Lyman GH et al. Oncol 2005;10:427-437




