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ABSTRACT

Objective: Pedfilgrastim is recently introduced that is long acting G—CSF for prophylaxis of febrile neutropenia, Treatment of non—
Hodgikin's lymphoma (NHL) with R—CHOP is classified with relative high risk of febrile neutropenia, The study evaluated the
prophylactic effect of pegfilgrastim to reduce the incidence of febrile neutropenia associated with R—CHOP of patient in NHL, And
the risk factors associated with the incidence of FN and related events were evaluated, Methods: This retrospective study reviews
the Electronic Medical Record of 68 NHL patients who received R—CHOP chemotherapy in single center between September 2013
and August 2014, These patients were classified who receive prophylaxis pegfilgrastim or no prophylaxis. Results: Sixty eight
patients received R—CHOP with NHL. In 144 cycles of patients receiving pedfilgrastim, compared with no prophylaxis 178 cycles,
had a lower incidence of febrile neutropenia (5.5% vs, 23.6%, p = 0.001), grade 3 or grade 4 neutropenia (14.4% vs. 89.8%, p (
0.001) and neutropenia related events (p ¢ 0.05). The risk of febrile neutropenia after prophylaxis was significantly associated with
age > 65 (OR: 5,87, 95% Cl 1,07-32.27, p = 0.042), IPI > 3 (OR: 7.2, 95% Cl 1.31-39.6, p = 0,023), S.alb ¢ 3.5 g/dL (OR: 31,01, 95%
Cl 6.32-152.17, p { 0.0001), In multiple logistic regression analysis, lower baseline serum albumin (OR: 21,1, 95% Cl 3,8—116,98, p =
0.001) was significantly associated with occurrence of febrile neutropenia, Conclusion: The study recommends prophylactic
pegfilgrastim through risk assessment of febrile neutropenia in patients with non—Hodgikin's lymphoma receiving R—CHOP,

KEY WORDS: pedgfilgrastim, febrile neutropenia, non—hodgikin's lymphoma, R—CHOP regimen, granulocyte colony
stimulating factor, risk factor
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Fig. 1. Algorithm of the patients' selection.
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Table 1. Basic characteristics of the study subjects.

All (n =68 Pedfilgrastim (n = 45 Non Pedfilgrastim (n = 23
((%) ) dfilg ) ( ) g 9(%) ( ) p-value
Age
> 65 28 (41) 18 (40) 10 (43) 0.988
<65 40 (59) 27 (60) 13 (57)
Sex
Male 36 (53) 25 (56) 11 (48) 0.728
Female 32 (47) 20 (44) 12 (52)
Diagnosis
Diffuse large B-cell lymphoma 64 (94) 42 (93) 22 (96) 1.000
Mantle cell lymphoma 1(1) 1(2)
Mediastina large B-cell ymphoma 3(4) 2 (4) 1(4)
ECOG
0 36 (53) 25 (56) 11 (48) 0.803
1 24 (35) 15 (33) 9 (39)
2 7 (10) 4(9) 3(13)
3 1(1) 1(2)
Stage
1 10 (15) 7 (16) 3(13) 0.524
2 18 (26) 12 (27) 6 (26)
3 14 (21) 7 (16) 7 (30)
4 26 (38) 19 (42) 7 (30)
IPI
0 14 (21) 10 (22) 4(17) 0.811
1 14 (21) 11 (24) 3(13)
2 15(22) 8(18) 7 (30)
3 13(19) 8(18) 5(22)
4 9(13) 6(13) 3(13)
5 3(4) 2 (4) 1(4)
Patient medical history
DM 10 7 3 1.000
Liver dysfunction 7 6 1 0.409
Renal dysfunction 1 1 0.338
Cardiovascular disease 11 5 6 0.164
Pulmonary 9 7 2 0.707
HTN 27 18 9 1.000
Cancer 21 16 5 0.374
Etc. 16 13 3 0.248
CCl
<2 47 (69) 29 (64) 18 (78) 0.374
> 2 21 (31) 16 (35) 5(22)
Lab*
Hg (g/dL) 11.5+£2.1 11.6+2.1 11.3+2 0.817
Scr (mg/dL) 0.8+0.5 0.8+0.5 0.8+0.3 0.442
T.bil (mg/dL) 0.6+0.7 0.6+0.7 0.7+0.7 0.641
S.alb (g/dL) 3.5+0.6 3.5+0.7 3.5+£0.46 0.554

ECOG (Eastern Cooperative Oncology Group); Stage (Ann Arbor Stage); IPI (International prognostic index); CCl (Charlson comorbidity index);
DM (Diabetes mellitus); HTN (hypertension); Hg (hemoglobin); Scr (Serum creatinine); T.bil (Total bilirubin); S.alb (Serum albumin); Etc. (Benign pro-
static hyperplasia, Lupus, Hypothyroidism, Osteoporosis); *Mean + SD
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Table 2. Incidence of FN and related events with pedfilgrastim prophylaxis in all cycles.

. All Pedfilgrastim cycle Non Pedfilgrastim cycle
Incidence - p-value
(n=322) (n=144) (n=178)
N N % N %

FN 50 8 5.5 42 23.6 0.001
Grade 3 or 4 neutropenia 181 21 14.5 160 89.8 <0.001
Grade 4 neutropenia 126 17 11.8 109 61.2 <0.001
Use of IV antibiotics 39 7 4.8 32 17.9 0.011
Hospitalization 110 34 23.6 76 42.6 0.001
Dose delay 11 1 0.7 10 5.6 0.042
Dose reduction 21 3 2.0 18 10.1 0.090
G-CSF therapy 92 NA NA 92 51.6 NA

N (Number of cycles with the events of those cycles among all cycles); FN (Febrile neutropenia); G-CSF (Granulocyte colony-stimulating factor);
NA (Not available)

Table 3. Duration of FN and related events with pedfilgrastim prophylaxis in all cycles.

Duration All cycle Pedfilgrastim cycle Non Pegdfilgrastim cycle
p-value
(days) (n=322) (n=144) (n=178)

FN
Mean + SD 3.2+25 23+1.2 3.4+26 0.067
Range 1~11 1~4 1~11

Grade 3 or 4 neutropenia
Mean + SD 29+1.6 3+1.9 28+1.5 0.886
Range 1~9 1~8 1~9

Grade 4 neutropenia
Mean + SD 27+£1.3 23+13 27+1.3 0.143
Range 1~6 1~5 1~6

Use of IV antibiotics
Mean + SD 7.4+4.1 11.3+5.6 6.6+3.3 0.050
Range 3~21 4~21 3~14

Hospitalization
Mean + SD 9.8+ 6 8.1+£5.9 10.5+ 5.9 0.028
Range 2~21 3~21 2~21

G-CSF therapy
Mean + SD 39+2 NA 39+2 NA
Range 1~10 NA 1~10

FN (Febrile neutropenia); G-CSF (Granulocyte colony-stimulating factor); NA (Not available)
(Table 2). 1st cycleOllAf FN & ZHEIAIZIQ| LS
2 3220 GAtelZ F WA Aol 2l hRskE A%
FN 3 2Hel Afzio| dil7|zt + 68710]%03L o]uff pegfilgrastime FoIt 74-9+= 287, 5

ZA 32271 Lol FNA NG o577 B ARS8k @2 797 4030 0) 0tk AR FAto]E9] PEGT)
o] W% - ZF HAZIRMS A Bewd BFUAE W A FNE 77, grade 3 = 49 577 1471, grade 49
B ATE. PEGEY} Non-PEGEol| 4] FNo| WAl El 717t grade  severedt 57714 12710] W31, Non-PEGo| A& FN
3 = 49 3574 7I3L, grade 49 severedt 3574 7] 157, grade 3 0|49 3574 387, grade 49 severedt &
Zh, IVEAIARRS: 71k BAIR SR fofgh zlol7t QIdet. F3kA 2971 0] It QA = Ao EellA] FNG &
o, Y4713+ PEGTOl A -2l 3HA] ZrobXth Table 3). & ZA| thH] & Ho UL pegfilgrastim Fo-f-5-o] T g1

= Ao =Z YeEPtoY grade 3 o] 574U grade 4
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Table 4. Incidence of FN and related events with pedfilgrastim prophylaxis in the 1st cycle.

All Pedfilgrastim 1st cycle Non Pedfilgrastim 1st cycle
Incidence p-value
(n=68) (n=28) (n = 40)

N N % N %
Febrile neutropenia 22 7 25 15 37.5 0.412
Grade 3 or 4 neutropenia 52 14 50 38 95 <0.001
Grade 4 neutropenia 41 12 48 29 72.5 0.027
Use of IV antibiotics 20 6 21.4 14 35 0.348
Hospitalization 68 28 100 40 100 NA
G-CSF therapy 28 NA NA 28 70 NA

N (Number of cycles with the events of those cycles among 1st cycles); FN (Febrile neutropenia); G-CSF (Granulocyte colony-stimulating factor);
NA (Not available)

Table 5. Duration of FN and related events with pedfilgrastim prophylaxis in the 1st cycle.

st All cycle Pedfilgrastim 1st cycle Non Pedfilgrastim 1st cycle
Duration (days) p-value
(n=168) (n=28) (n=40)

FN
Mean + SD 3+2.5 23+13 3.4+28 0.338
Range 1~10 1~4 1~10

Grade 3 or 4 neutropenia
Mean + SD 34+18 33+18 3.4+1.9 0.781
Range 1~9 2~8 1~9

Grade 4 neutropenia
Mean + SD 29+1.4 22+0.8 32+1.4 0.026
Range 1~6 1~3 1~6

Use of IV antibiotics
Mean + SD 7.8+ 4.5 10.7+ 5.9 6.6+3.2 0.057
Range 3~21 4~21 3~13

Hospitalization
Mean + SD 99+6.5 7.5+59 11.6+64 0.009
Range 2~21 3~21 2~21

G-CSF therapy
Mean + SD 4.5+20 NA 4.5+20 NA
Range 2~10 2~10

FN (Febrile neutropenia); G-CSF (Granulocyte colony-stimulating factor); NA (Not available)

9] severedt SE AT AWUA FUFAA PEGHAIA § A8 7R PEGTOA SAZXSE foleiA dsE Ut
AR oAl w2 g0t AHAl FditolZe]  (Table S5).
PEGTOIX 3704 3 Ao IVEAIA AR 671,
AL 7 2871°]% 31, Non-PEGT-N A IVEAYA| ARE-2 147, Pegfilgrastim FE{Z0lA] 2 AtO|Z TR0l ZHEAIZIC| LME
HAXE= 407102 FA A 2}o]7} §IATH Table 4). H|w

ZA AlolE = AR Alo]E, 2~6HA| Ale]FoA] FN 2
2 AtZd9l gho |zt ST T AR Ao WA ES Hlasls W, AW
68719 FHHA FQAto]ZeA] FNS A Ato|Zel| A HHEo] & Fhaol| A =4 UEFRT
HIESE 3 ARdSo] BAg A9 42 7Rk Hlusls
] PEG#} Non-PEG*oll 4] FN 717}, grade 3 or 42] 357 Pegfilgrastim2| F0{A|7]
e 713, IVAAARS 7IRbe BAIHeR o3 Alel7k PEGE: 14470 TollA 2 Fsistan] Alojgo] ghad &
AT, 22U grade 49] severedr TFTA 71} YUY pegfilgrastime] FH A7 24~48A17R) Folrb 13574
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Table 6. Odds ratios of FN in prophylactic pedfilgrastim.

Variables All (n) FN (n) O[ng;érglf]lo p-value

Al 144 8
Age

<65 92 2 1

> 65 52 5.87[1.07-32.27]  0.042
Sex

Male 83 5 1

Female 61 0.81 [0.17-4.00] 0.795
ECOG

0-1 134 7 1

> 2 10 1 2.02[0.18-22.68]  0.568
Stage

1-2 66 1 1

>3 78 7 6.35[0.71-57.14]  0.099
IPI

0-2 98 2 1

>3 46 6 7.20[1.31-39.60]  0.023
Hg

> 12 49 1 1

<12 95 7 3.77 [0.43-33.22]  0.231
Scr

<12 141 8

> 1.2 3 . NA NA
T.bil

<18 143 7

> 1.8 1 1 NA NA
S.alb

> 3.5 126 2 1

<35 18 31.0[6.32-152.17] <.0001
AST/ALT

Normal 134 ) 1

Abnormal 10 5.35[0.95-30.17]  0.058
CCl

<2 48 3 1

>2 96 5 0.82[0.15-4.76] 0.883

FN (Febrile neutropenia); Cl (Confidence Interval); ECOG (Eastern
Cooperative Oncology Group); Stage (Ann Arbor Stage); IPI (Interna-
fional prognostic index); Hg (hemoglobin); Scr (Serum Creatinine);
T.bil (Total bilirubin); S.alb (Serum albumin); AST (Aspartate ami-
notransferase); ALT (Alanine transaminase); CCl (Charlson comorbid-
ity index); NA (Not available)
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o, AF7kgo] oA1E o caspofunging F7}F3F53ch.

U B8

Pegfilgrastim Ol#A] FNIt 5724 EAMo| 23 Q0!

Pegfilgrastim= F0{st 2 FN 49| 22!

PEGT 14471 5 FN& Z 8710] 'TAIFL, 654] o] 11,
IPI 3 o1, &ohAl T 3.5 g/dL v] ko] B¥he S.albo] FN
S AT = BAZ O R 793 913 2 Q10| TH Table 6).

Pegfilgrastim E0ISt AL grade 3 L= 4 SEALA WMol 9f
&9l

PEGT 1447 T grade 3 == 49 3704 E & 2119
BRI T, 654 o] 317, ECOG 2 ¢4, Stage 3 ¢4, IP1 3

174, BA FAEY 12 g/dL wwke] Bk Hg 1.2 mg/dL ©]
gl %—8— Scr, 3.5 g/dL ]RFe] B2 Salb 50 E5THAS
+ BAA S Z g P 810 UK Table 7).

Pegfilgrastim FO{2EX| 912 A FN LAo] &0l

Non-PEGT 17871 % FN& 42710] WA )11, o} A4, ECOG 2
o4, IPI 3014, ﬂWﬂ Fol ] 12 g/dL w]Rhe} e Hg,
3.5 g/dL W|¥ke] o Salb So| FNS 7| EA A O
2 fFogt Hﬁﬁ?lo ATKTable 8).

Pegfilgrastim F£O0{#X| 42 2
Mol el

AHFQH-S AAIFIA] S 1784 = grade 3 o] 49] 55
THAEE BT 160710] WSt FAIACE fo3 Hha
21 ATt

2 grade 3 = 4 S3ALUA W

PEGZOIM CHES ZXIAE! 3|7|2M2 S6F FN 2ol S0l
PEGT-o|A] FNE A7l 93 Q010 27
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Table 7. Odds ratios of grade 3 or 4 neutropenia in prophylactic
pedfilgrastim.

Variables Al Sergﬁgpfe?\rig ©dds rafio p-value
(n) (n) [95% Cl]

All 144 21
Age

<65 92 7 1

> 65 52 14 5.64[1.83-17.38] 0.003
Sex

Male 83 11 1

Female 61 10 1.28[0.45-3.70]  0.635
ECOG

0-1 134 16 1

> 2 10 6.98 [2.02-24.15]  0.002
Stage

1-2 66 5 1

>3 78 16 3.97 [1.12-14.11]  0.033
IPI

0-2 98 7 1

>3 46 14 6.68[2.16-20.71]  0.001
Hg

> 12 49 3 1

<12 95 18 3.61[1.03-12.63] 0.045
Scr

<12 141 20 1

> 1.2 3 1 2.92[1.70-5.01] <.0001
T.bil

<18 143 20

> 1.8 1 1 NA NA
S.alb

> 3.5 126 11 1

<3.5 18 10 10.80 [4.21-27.73] <.0001
AST/ALT

Normal 134 19 1

Abnormal 10 2 1.77 [0.36-8.66]  0.482
CClI

<2 48 5 1

> 2 96 16 1.67 [0.49-5.88]  0.411

FN (Febrile neutropenia); Cl (Confidence Interval); ECOG (Eastern
Cooperative Oncology Group); Stage (Ann Arbor Stage); IPI (Interna-
fional prognostic index); Hg (hemoglobin); Scr (Serum Creatinine);
T.bil (Total bilirubin); S.alb (Serum albumin); AST (Aspartate ami-
notransferase); ALT (Alanine tfransaminase); CCl (Charlson comorbid-
ity index); NA (Not available)

9J3A 37} 30 654 o)A 1L .
o thste] o iﬂ*'ﬂ 371EAS AXNG A3, 288
3.5 g/dL w]2ke] W S albo] FNS WA 7= BA|H 02 f
o3t 913 8 Qlo] ATH Table 9).

I Ao By S5 aTl g slagaskad e dpgast /87

Table 8. Odds ratios of FN in non-prophylactic pedfilgrastim.

Variables All Febrile.neu— Odds ratio p-value
(n)  tropenia (n) [95% Cl]

All 178 42
Age

<65 112 20 1

> 65 66 22 2.27 [0.86-6.03] 0.100
Sex

Male 85 11 1

Female 93 31 3.13[1.25-7.69] 0.015
ECOG2

0-1 152 29 1

> 2 26 13 4.05[1.33-12.37] 0.014
Stage

1-2 66 11 1

>3 112 31 1.90 [0.66-5.40] 0.233
IPI

0-2 110 17 1

>3 68 25 3.17 [1.23-8.15] 0.017
Hg

> 12 57 4 1

<12 121 38 5.04[1.63-15.56]  0.005
Scr

<12 169 42

> 1.2 9 . NA NA
T.bil

<18 175 39

>1.38 3 3 NA NA
S.alb

> 3.5 149 28 1

<3.5 29 14 3.22[1.33-7.78] 0.009
AST/ALT

Normal 162 40 1

Abnormal 16 2 0.59 [0.24-1.45] 0.252
CClI

<2 44 10 1

> 2 134 32 1.12[0.41-3.03] 0.826

FN (Febrile neutropenia); Cl (Confidence Interval); ECOG (Eastern
Cooperative Oncology Group); Stage (Ann Arbor Stage); IPI (Interna-
fional prognostic index); Hg (hemoglobin); Scr (Serum Creatinine);
T.bil (Total bilirubin); S.alb (Serum albumin); AST (Aspartate ami-
notransferase); ALT (Alanine tfransaminase); CCl (Charlson comorbid-
ity index); NA (Not available)

PEGZ0IM CHE 2X|AE 3|7|24S S5t grade 3 E= 4 &
STHL 29| Al

PEGT-9] grade 3 B 49] 357744 WA 91H Q9
AXCE IR &5 77Eel sl the ix]_/:lé] ;—47
we AN A9, IIAHE"Y 3.5 gdL vRke] w2

S.alb (OR: 5.74, 95% CI 1.96-16.83, p = 0.002)°] SAIH o2

o}m

—_—



88 / Korean J Clin Pharm, Vol. 25, No. 2, 2015

Table 9. Adjusted odds ratios of FN in prophylactic pedfilgrastim
from multiple logistic regression.

Variobles  All(n)  FN(n) Oddsratio [?5% Cl]  p-value

Age

<65 92 2 1

> 65 52 6 2.90[0.51 t0 16.57] 0.231
IPI

0-2 98 2 1

>3 46 6 1.72[0.28 t0 10.55] 0.555
S.alb

> 3.5 126 2 1

<3.5 18 6 21.10[3.80t0 116.98]  0.001

FN (Febrile neutropenia); ClI (Confidence Interval); IPI (International
prognostic index); S.alb (Serum albumin)

Table 10. Adjusted odds ratios of grade 3~4 neutropenia in pro-
phylactic pedfilgrastim from multiple logistic regression.

Grade 3 or 4 Odds ratio

Variables Al (n) neutropenia (n) [95% Cl] p-value
All 144 21
Age

<65 92 7 1

> 65 52 14 2.70[0.69 0 10.60] 0.156
ECOG2

0-1 134 16 1

> 2 10 2.99[0.51t0 17.45] 0.223
Ann arbor
Stage

1-2 66 5 1

>3 78 16 1.24[0.17t09.05] 0.833
IPI

0-2 98 7 1

>3 46 14 1.64[0.2310 11.78] 0.625
Hg

> 12 49 3 1

<12 95 18 2.66 [0.86t08.24] 0.091
Scr

<1.2 141 20 1

>1.2 3 1 0.85[0.38t0 1.87]  0.681
S.alb

> 3.5 126 11 1

<3.5 18 10 5.74[1.961016.83] 0.002

FN (Febrile neutropenia); Cl (Confidence Interval); ECOG (Eastern
Cooperative Oncology Group); Stage (Ann Arbor Stage); IPI (Interna-
fional prognostic index); Hg (hemoglobin); Scr (Serum Creatinine);
S.alb (Serum albumin)

93 2 2lo|aL(Table 10), FN 24 913914} &= 3
TRt 2R 371E43S wole w2 Salb ghol
AR frofshA| VFERATH Table 11).

Table 11. Adjusted odds ratios of grade 3~4 neutropenia in pro-
phylactic pedfilgrastim from multiple logistic regression (3 vari-
ables).

Grade 3 or 4 Odds ratio

Variables  All (n) neutropenia (n) [95% CI] p-value
All 144 21
Age

<65 92 7 1

> 65 52 14 2.81[0.81109.66] 0.102
IPI

0-2 98 7 1

>3 46 14 2.49 [0.68109.03] 0.167
S.alb

> 3.5 126 11 1

<3.5 18 10 6.16[2.13t0 17.84] 0.001

FN (Febrile neutropenia); ClI (Confidence Interval); IPI (International
prognostic index); S.alb (Serum albumin)
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A ASEATE. o] PEGTe] AWHA AlolE A 281F
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0.015)S 7ZHAax71tka k) 28} Clark 52 G-CSFE
ANERA 0= ALEFS w) 9A7)7HHR, 0.63; 95% CI, 0.49-
0.82; p = 0.0006)2 5% 7+ 32 71ZHHR, 0.32; 95% CI, 0.23-
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12 g/dL), G-CSF9] o|WhA ALR-S 61A] ¢k 797} FN 1)
o] 913842} 8L, Salar 52 372 % R-CHOPS Fof it
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Hg, G-CSF o'§7= o] FN 3 o] Zlovmw ©
TR A9 Fell e 7o) Be S ATt
2 A7aFelME dtas AAISH] 82 Non-PEGT:
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