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##5374669830: MAJOR MEDICINE

KEYWORDS: NEUTROPENIA/ DOXORUBICIN/ CYCLOPHOSPHAMIDE/ BREAST CANCER
HATAIWAN RATANABUNJERDKUL: ASSOCIATION BETWEEN HYPOALBUMINEMIA AND
SEVERE NEUTROPENIA FOLLOWING THE FIRST CYCLE CHEMOTHERAPY IN BREAST

CANCER PATIENTS. ADVISOR: ASST.PROF.VIROTE SRIURANPONG, M.D., 75 pp.

Background: Neutropenia following chemotherapy administration may frequently lead to a life-
threatening infection. Unanticipated episodes of neutropenia may occur following the first cycle chemotherapy.
Hypoalbuminemia is related with malnutrition and may be associated with severe neutropenia.

Objective: Aim of this study was to evaluate the association of hypoalbuminemia and occurrence of
chemotherapy induced severe neutropenia

Method: We prospectively collected data of breast cancer patients who received treatment doxorubicin and
cyclophosphamide (AC) regimen for any stage at the Oncology Unit. Correlations between patient’s
characteristics and the occurrences of severe neutropenia, febrile neutropenia (FN) were analyzed.

Result: Seventy-five breast cancer patients were included in this study. After the first cycle AC, 24% and 60% of
patients developed grade 3 and 4 neutropenia respectively and 13% of patients developed FN. None of patients
had hypoalbuminemia. Analyses for other predictive factors showed no statistical significant correlation between
grade 4 neutropenia and clinical factors. Only low normal baseline absolute neutrophil count was significantly
correlated to febrile neutropenia.

Conclusion: We found no correlation between hypoalbuminemia and severe neutropenia. Simple clinical factors
cannot reliably predict the first cycle FN in breast cancer patients receiving AC chemotherapy. For development
of future predictive model, the complex relation within data sets should be taken into account such as novel

biomarkers or genetic profiles.

Department: Medicine Student’s SIZNATUTE. ... ..eneeetiit et ee e eaeaeaenss

Field of Study: Medicine AdVISOr’s SIGNAtUIE. .. ..utiieite et

Academic Year: 2011
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2. A19INNITIVY (Research Questions)

2.1. MoIHan (Primary research question)
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3. ¥n9UszaanvaImIY (Objectives)
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5. N3OLUUIANNAAIUNITIVY (Conceptual framework)
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6. MmslmiienaBal fiinnoz1411un35398 (Operational Definitions)
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Neutropenia grading Definition
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Anemia grading

Definition

Jzal 1 Hemoglobin (Hb) 108071 lower normal limit 94 10.0 g/dL
JLAY 2 Hb 1198731 10.0 g/dL 94 8.0 g/dL
JYAL 3 Hb 1198n71 8.0 g/dL
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6.4. TUTT amwg’{ﬂ’w /521Uy Eastern Cooperative Oncology Group (ECOG) performance status
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7. gﬂuuumﬁ%’ﬂ (Research design)
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11. gilassafieraMatusznitemsIdanazanasmslumsudly (Obstacle and Strategies to solve the

problem)
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Stage 0 Tis NO MO
Stage A Tl NO MO
Stage IB TO NImi MO

T1 Nlmi MO
Stage [TA TO N1 MO
T1 N1 MO
T2 NO MO
Stage [IB T2 N1 MO
T3 NO MO
Stage IIIA TO N2 MO
T1 N2 MO
T2 N2 MO
T3 N1 MO
T3 N2 MO
Stage I1IB T4 NO MO
T4 N1 MO
T4 N2 MO
Stage I1IC Any T N3 MO
Stage IV Any T Any N Ml
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YUIA 600 HoANTURDMTIIUAT NKADAEEAM TUi 1 uay 8 voasou 1inn 4 Filas Wanua 6 5o

= B A v 1w DX 3 v A v = a ' v
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'
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gualithiiagas CMF sauan 12 hieu numsdanaeins wudndeaaaiulyd 10 3 wudn nquitldsved

@

8n31M3500730 1Ag1l51A91n15A (Relapse free survival) $08az 43.4 ganinguildunaeinms Sesaz 31.4

A o @

pgeihiadfgyneada azlidons1MsseaTIngan (Overall survival) Ngandn Ao fesaz 55.2 Meuny 47.3

]

@ a

peNNNsdIAYNNAdAITUAY (29)

' = = A o o . v < aa ..
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a a o 1 o 4 a a o 1 o J o
60 HADNTUADAITIUNAT ua:awa%aﬂeﬁﬂﬂm YUIA 600 HAANTUADATTIUNAT NN 3 diawt 311U 4
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Ao o Aa ' o a & ' o a o 2
wlitanatedal e lunguueunngeadwiudinlszney wunsisandasimanaludivealsn
9 o Y 1 = o aa A~ o Y
Jovaz 12 Hagdni 1My Sevaz 11 sdeiisadynadalomeunums 1iegas CMF (32)
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1. msaHradiamen (Hematopoiesis)

Y S A <3| Y o S A JY o A I A

msasradaden Wunseuviumsasaziamveudaton MNnwaaauiladatonluszey
A 9 . L. A s A a > o '
13UAY (Pleuropotential hematopoietic stem cell; PPSC) (WO NALNULYAALNALADATUAN 1) ‘ngﬂmmﬂ“lﬂ %Y

v | Yo A o o A A Y Y S A [ a A 1% 3 v
wm'lmmnmnmim HIDNTUNUNITNITAUNITAITNUUAADA  LFU  NTAALTD NITONIHU Wudu  Tae
o 1< 1
Common lymphoid progenitor veaau lihilu Natural Killer cell, T itag B lymphocytes @31 Common myeloid
@ I
progenitor WAL U Monocyte, neutrophil, red blood cell 1ag platelet (34)
o Y o A £ o < I3 = Y o

mivmmﬂjmmaamummﬂiumiﬁiNuazwmm”hl!,ﬂumaammaaﬂ ﬁﬂﬂﬂ?ﬁﬂﬂ?iﬂ’l'ﬂﬂuiﬂﬂ
Cytokines fd wtyﬁﬂ hematopoietic growth factors 1aun Granulocyte colony stimulating factor (GCSF) AU

1< a a a . .
msaradiadenvnriatiiinsila Granulocyte macrophage colony-stimulating factor (GM-CSF) A1UANNI

Yy 2 A . ] g A 2 . &4 a P
A31UAaeAv1Y Uag Interleukin-11 (IL-11) ﬂ'J‘]JﬂiJﬂWﬁﬁi%uﬂﬁﬂm@ﬂ %9 cytokines tHa1U Waﬁﬂ?ﬂ!“ﬁﬁaiu

I o v /A A Y s A 2 o v @
Nlﬂ]ﬂiz@ﬂ!fl]uﬁﬁﬂ gnIu  Erythropoitin ﬂﬁﬁ1ﬁﬁ]1ﬂl‘ﬁfﬁﬁuﬁﬂﬂﬂlaﬂﬂ1u.lﬂ (28) UBNIINU  GINDIDIAY

A

Chemokines 1% SDF-1 #mthiimuaumanasuievesaadauduiannlunizan uaz Extracellular
Y

. ST P s o Y A A o v o 2 A o A
matrix (ECM) Lﬂumummammmaa NMHUINBDDDIUINTATINUAS WA UIVDIUAGDA (34) AININN 2
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e ot
. Common Myelaid Manocytes
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Progenitor Gran/Mac
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2 3
- \ Neutrophils
Eryth/Pit -
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- - ®
e k=l
= e \
—t
s _A__,f--’ e e o Vatelets
ECM Microenvironment ===k

*.

2NA 2 M3aaiaaen (34)
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2. 1~!¥J13~lﬂ13$!3~lﬂ!aﬂﬂslﬂ?‘lﬁ!ﬂlﬂiﬂiﬂﬁﬁ"l

A = A a ) 4 a ° '
luanzilnasrameidiadeavsiai InsWalszuia 2.5-6.0x10° /L WeodSuiaanaidini

9 A A 1 a dy dgl a a ° 1 YR~ @ A
1.0x10" /L ZNUANUTEINDNTAAFDUINVY (35) m’;zuﬂmwamummm;‘umﬂmﬂu 43201 (3) D

J2AU 1 ANC ﬁ@ﬂﬂiW Lower normal limit 5\1 1.5x10°/L
o Y 1 9 =2 9

TR 2 ANC 1981231 1.5x10 /L 949 1.0x10 /L
% Y 1 9 = 9

AU 3 ANC 128071 1.0x10 /L 94 0.5x10°/L

52U 4 ANC %0831 0.5%10°/L

a s A a A a <‘>
3. 'sﬁ!‘l‘iﬂﬂ1§!ﬂﬂﬂTJZlNﬂ!@i’)WH”I'J“lﬁ!ﬂu'ﬂ‘ﬂi‘l’lm‘n

4
=3 2

S A Aa A o Aa . a Y Y 3 A
amzlamearnviaii Insilamninaiunieva (Acquired) Lﬂﬂhlﬂfﬂﬂﬂ?iﬁi'l\ﬂﬁﬂlﬂﬂﬂ”lﬂ')%'lﬂ

< o o { o {
Ml‘lJﬂi%@ﬂﬁﬂaQ mmﬁaﬂmngﬂmma W?@ﬂﬁﬁﬂﬁﬁgﬁi\lllﬂzﬂTﬁWﬂﬁﬂiﬂ ﬂ\i@ﬂiNﬁ 3.1

d' a s A a a a o
19190 3.1 mmqmsmﬂmazmmaaﬂmnwmmimwnm (36)

Mechanism Example

Production Cytotoxic chemotherapy, irradiation,

Drugs: chloramphenicol, phenothiazines

Metabolic disease

Nutritional deficiency: vitamin B12, folate

Infection: EBV, CMV, HIV, salmonella, brucella, mycobacteria

Malignancy: leukemia, lymphoma, myelodysplasia

Destruction Collagen vascular disease: systemic lupus erythematosus, rheumatoid arthritis
Drugs: penicillins, cephalosporins, quinidine sulfate
Infection

Malignancy: large granular lymphocyte leukemia

Sequestration Hypersplenism
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Schwenkglenks ttazamz (37) iimsddeTasmamodeyaludrandhludihenz s udmuszozn 1 o
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31U 444 519 ﬁ"lﬁ’%"ummﬁﬁmﬂqm AC, EC (epirubicin, cyclophosphamide), FEC (fluorouracil, epirubicin,
cyclophosphamide), FAC (fluorouracil, doxorubicin, cyclophosphamide), E-CMF (epirubicin, cyclophosphamide,
methotrexate, fluorouracil), CMF (cyclophosphamide, methotrexate, fluorouracil), TAC (docetaxel, doxorubicin,

1 o o As 1 a < a a ) o 1
cyclophosphamide) 88141108 4 590 WuiladeniinanemsinannziiadeaviviaiiInsiadini 0.5x10°/L

v
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M19519% 3.2 ﬂmmammmﬁmﬂmasmmaaﬂmwuﬂuﬂmﬂam

Study reference Schwenkglenks Jenkins Dranitsaris Lépez-Pousa Hosmer Lyman Shayne Wilson-Royalty
37 (38) 39) (40) (41) 42) 43) (44)
Cancer type Breast Breast Breast Solid tumor Breast, lung, colon, Solid tumor & Vary Vary
prostate lymphoma
CMT regimen Anthracyclin based, FEC Liposomal Vary Vary Vary Vary Vary
CMF doxorubicin
N 444 741 509 1194 58,053 2,106 976 NA
Study design Retrospective Retrospective Phase IIT Prospective Retrospective Prospective Prospective Review literature
randomized
End points ANC FN or dose delay ANC ANC FN FN ANC ANC
<0.5x10"/L <1.5x10"/L <1.0x10"/L <0.5x10"/L, <1.0x10"/L,
FN FN
Older age >65 years >59 years >60 years
Poor PS PS1-2 PS2 PS2
Comorbidity Number of Immune disorders
comorbidity
Underweight <55kg
Low BSA <m’ <1.5m’

Abbreviations; CMT denotes chemotherapy, ANC absolute neutrophil count, FN febrile neutropenia, PS performance status, BSA body surface area.
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Study

(reference)

Schwenkglenks

(37

Jenkins

(3%)

Dranitsaris

(39)

Loépez-Pousa

(40)

Hosmer

41

Lyman

42)

Shayne

43)

Wilson-Royalty

(44)

Hb <12 g/dL

v

Wbce

<5.0X10°/L

ANC

<3.1x10°/L

<2.0x10°/L

\/ not defined

value

\/ not defined

value

TLC

<1.5x10°/L

\/ not defined

value

\/ not defined

value

Albumin

<3.5g/dL

TB >1mg/dL

AST, ALT

>1.0 UNL

\/ not defined

value

High ALP

High BUN
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Study Schwenkglenks Jenkins Dranitsaris Lépez-Pousa Hosmer Lyman Shayne Wilson-Royalty

(reference) (37 (38) (39) (40) 41) 42) (43) (44)

Stage Advanced stage Stage 1-2 Cancer type BM involvement
Multi organ
involvement

CMT Receipt CMT Anthracyclin RDI >85%

within 1 mo of Anthracyclin,
Diagnosis taxane

Abbreviations; BM denotes bone marrow involvement, RDI relative dose intensity
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prophylaxis when individual associated with when individual when individual
indicated patient risk factors chemotherapy is patient risk factors patient risk factors
for FN are approximately 20% | for FN are for FN are
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M319 3.3 (A0) AmuzailunmsiRenszaunsanudiameavviiaialnsila (49, 51)

Indication

NCCN

ASCO

ESMO

EORTC

Consider GCSF

If risk of FN<10—

20% consider

individual risk

If risk of FN <20%,
consider individual

risk factors

If risk of FN <20%,
consider individual

risk factors

If risk of FN <20%,
consider individual

risk factors

factors - age >65y - age>65y treated - age >65y
- age>65y - poor PS with curative - poor PS, nutrional
- poor PS - serious regemen status
- liver dysfunction | comorbidity - RT of >20% BM - advanced disease
- poor renal - previous FN - HIV - female
function - prior large RT - Hb<12g/dL
- preexisting port - liver, renal, CVS
neutropenia/BM - CRT disease
involvement - cytopenia by BM
- previous CMT/RT | involvement
- poor nutritional
status
- more advanced
cancer
No indication of | Risk of FN <10% Risk of FN <20% CRT to chest due to | Risk of FN

GCSF and patient low risk | and patient low risk | increase rate of BM | associated with
for neutropenic for neutropenic suprresion chemotherapy is
complications complications <10%

Secondary Patients with Patients with Patients with Consider with

prophylaxis previous FN in previous FN in previous FN in previous FN when

which dose
reduction/delay
would compromise

outcome

which dose
reduction/delay
would compromise

outcome

which dose
reduction/delay
would compromise

outcome

dose reduction/delay
would compromise

care
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Characteristics N=75

Age (years)

Median (IQR) 50.00 (43-56)

Range 30-64
ECOG

0 33 (44.0%)

1 42 (56.0%)
Comorbidity

No 53 (70.7%)

Diabetes mellitus type 2 1(1.3%)

Hypertension 14 (18.7%)

Dyslipidemia 1(1.3%)

Endometriosis 2 (2.7%)

Hypothyroidism 1(1.3%)

Hepatitis B carrier 1(1.3%)

Neurofibromatosis type 1 1(1.3%)

Antiphospholipid syndrome 1(1.3%)
Reproductive status

Premenopause 44 (58.7%)

Postmenopause 31 (41.3%)
Smoking status

Never 73 (97.3%)

Former and current smoker 2 (2.7%)
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Characteristics N=75

Alcohol drinking

No 75 (100%)

Yes 0 (0%)
Reimbursement

Self pay 6 (8.0%)

Universal coverage 26 (34.7%)

Social security 10 (13.3%)

Government support 33 (44.0%)
Weight (kg)

Median (IQR)

57.30 (50.3-66.5)

Range 40-100

Height (cm)
Median (IQR) 156.00 (153-160)
Range 144-170

Body surface area (mz)
Median (IQR) 1.58 (1.46-1.71)
Range 1.32-2.10

Body mass index (kg/mz)
Median (IQR) 23.74 (19.86-28.44)
Range 16.40-39.00
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Characteristics N=75
Method of Staging
Clinical 15 (20.0%)
Pathological 60 (80.0%)
Type of Surgery
Simple mastectomy 1(1.3%)
Modified radical mastectomy 37 (49.3%)
Skin sparing mastectomy 6 (8.0%)
Wide excision 15 (20.0%)
No surgery 16 (21.3%)
AJCC staging
Stage 1 10 (13.3%)
Stage 2 39 (52.0%)
Stage 3 23 (30.7%)
Stage 4 3 (4.0%)
T stage
T1 20 (26.7%)
T2 34 (45.3%)
T3 13 (17.3%)
T4 8 (10.7%)
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Poorly differentiated

Unknown

23 (30.7%)

12 (16.0%)

Characteristics N=75

N stage

N0 34 (45.3%)

N1 28 (37.4%

N2 9 (12.0%)

N3 4(5.3%)
M stage

MO 72 (96.0%)

M1 3 (4.0%)
Site of metastases

Lung 2 (2.7%)

Bone 1(1.3%)
Histologic grade

Well differentiated 2 (2.7%)

Moderately differentiated 38 (50.6%)

Estrogen receptor
Negative

Positive

43 (57.3%)

47 (62.7%)

Progesterone receptor
Negative

Positive

43 (57.3%)

32 (42.7%)
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Characteristics N=75

HER-2 status by IHC

0 15 (20.0%)
1+ 8 (10.7%)

2+ 29 (38.7%)
3+ 23 (30.7%)

HER-2 status by FISH

Negative 12 (16.0%)
Positive 12 (16.0%)
Not available 51 (68.0%)

HER-2 status

Negative (IHC 0 or 1+ or FISH negative) 34 (45.3%)
Positive (IHC 3+ or FISH positive) 28 (37.3%)
Equivocal (IHC 2+ and no FISH test) 13 (17.3%)

Aim of treatment

Neoadjuvant chemotherapy 13 (17.3%)
Adjuvant chemotherapy 58 (77.3%)
Palliative chemotherapy 4 (5.3%)
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Characteristics N=75
Hemoglobin (g/dL)
Median (IQR) 12.6 (11.7-13.1)
Range 9.1-15.0
White blood cell count (X 109/L)
Median (IQR) 6.9 (5.9-7.9)
Range 2.9-12.0
Absolute neutrophil count (X1 09/L)
Median (IQR) 3.9(3.1-4.8)
Range 1.8-9.7
Total lymphocyte count (X1 0'/L)
Median (IQR) 2.1(1.8-2.6)
Range 0.8-4.7
Platelet (X10°/L)
Median (IQR) 280 (244-319)
Range 167-430

Blood urea nitrogen (mg/dL)

Range

Median (IQR) 10.0 (8.0-12.0)
Range 5.0-25.0
Creatinine (mg/dL)
Median (IQR) 0.65(0.57-0.71)
Range 0.06-0.99
Total protein (g/dL)
Median (IQR) 7.85(7.50-8.20)
Range 6.60-9.00
Albumin (g/dL)
Median (IQR) 4.40 (4.20-4.60)

3.60-4.90
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Characteristics N=75

Total bilirubin (mg/dL)
Median (IQR)

Range

0.36 (0.28-0.55)

0.16-1.37

Direct bilirubin (mg/dL)
Median (IQR)

Range

0.14 (0.11-0.18)

0.01-0.60

Aspartate transaminase (U/L)
Median (IQR)

Range

21.0 (17.0-25.0)

10.0-81.0

Alanine transaminase (U/L)
Median (IQR)

Range

16.0 (12.0-25.0)

7.0-98.0

Alkaline phosphatase (U/L)
Median (IQR)

Range

67.0 (52.0-80.0)

26.0-219.0

Dietary protein intake (g/kg/day)

Median (IQR)

Range

0.82 (0.64-1.02)

0.25-1.02

@ Y1 Yo < aa o J ;’,' a < A a
vasnndiheldsuedenTyyigunazdeTnaeanrluansusn ifanzilaideaviivsiia

i Insfladiszav 3 $1uau 18 519 (Fewaz 24) uaziza 4 $1u9u 45 518 (Sooaz 60) Hhteimna ldvn

3 A A a a o a g v &YYo o 9 ° '
Azlaioavwiaii Insilad 10 Mo Aatluiesay 13 Falasunmssnumuudiheludwau 8 510 dau

@

1 A <3 a A = an a [l @ @ 1
ThenliszaudaboaviviiaiiInsilalnall 1 s1ema 4 lunswaunguaz 185pmsSnvmundile

e

ngu
gy a o o a & v 3 A o o
T wonvniidanun1iz lanee19sea 3 910U 2 519 Aaluieas 2.7 nuAMZINAABAA1 5EAT 1 31U
9 [ o Y o ~
2 918 (Fo8ag 2.7) ag 52AY 2 UIU 1 919 (59902 1.3) A48T 1NN 5.4
A o A a v 2 A A a a e A AN Yo
ﬂqwﬂaﬂmmu 10 s1ena lvanazilaaeauriaid Insilad § 3 s1en'1d5ven GCSF

o . Y Yo o o a Yo
‘ﬂmﬂmmu Secondary prophylaxis fl 1 i"lﬁlﬁllﬂiﬂﬂ"llﬂﬁUTUQﬂJU"lﬂmll ag 6 518|1ﬂiﬂﬂ1ﬁ'aﬂ‘llu1ﬂﬂﬂﬂﬁ



o

o ) PR Yo A < A o o
VIUAATDIAS 10 5\1 15 UDIVUIRYUAY "?\1 3 Glu 6 ﬁ'lflﬁE]Qﬂﬂlﬂﬂﬂ’]jgluﬂla@ﬂqnq%uﬂujiﬂﬁwaﬁjﬁzﬂu 4

A1 39185V GCSF HoaR 11Uy Secondary prophylaxis

d‘ t4 a wva a Aa 4 Y A o
39N 5.4 Ni’l‘i’nx‘i‘l’iﬂﬂﬂﬂﬂﬂﬂ1§‘ﬂ1ﬂii’l‘l’iﬂ')‘ﬂﬂ11’iﬁﬁllﬂﬁﬂﬂ1!ﬂﬁﬂ1ﬂﬂ

Characteristics

N=75

Hemoglobin (g/dL)

Median (IQR)

11.3(10.5-11.9)

Range 7.2-13.9
White blood cell count (X1 09/L)

Median (IQR) 1.8 (1.4-2.6)

Range 0.5-6.2
Absolute neutrophil count (X1 0'/L)

Median (IQR) 0.4 (0.2-0.8)

Range 0.02-4.2

Platelet count (X 109/L)

Median (IQR) 222 (185-283)
Range 56-402
Anemia grade 3 2(2.7%)

Neutropenia grade 3

18 (24.0%)

Neutropenia grade 4

45 (60.0%)

Thrombocytopenia grade 1-2

3 (4.0%)
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Characteristics ANC<1.0X10"/L ANC>1.0X10"/L p-value
N=63 N=12

Age (years) 0.578
Median (IQR) 50.00 (43-56) 46.50 (42.50-53.75)

Age 0.679
> 59 years 12 (19%) 1(8.3%)
<59 years 51 (81%) 11 (91.7%)

ECOG 0.275
1 37 (58.7%) 5(41.7%)
0 26 (41.3%) 7 (58.3%)

Comorbidity 0.491
Yes 20 (31.7%) 2 (16.7%)
No 43 (68.3%) 10 (83.3%)

Smoking status 1.000
Current and former smoker 2 (3:2%) 0 (0%)
Never 61 (96.8%) 12 (100%)
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Characteristics ANC<1.0X10°/L ANC>1.0X10"/L p-value
N=63 N=12

Reimbursement 0.434

Universal coverage & social 29 (46%) 7 (58.3%)
security

Government support & self pay 34 (54%) 5(41.7%)

Weight (kg) 0.919
Median (IQR) 57.00 (51-66) 58.50 (47.15-74.8)

Weight Group 1.000
<55kg 25(39.7%) 5 (41.7%)
>55kg 38 (60.3%) 7 (58.3%)

Height (cm) 0.380
Median (IQR) 156.00 (151-160) 157.00 (155-159.75)

Body surface area (mz) 0.828
Median (IQR) 1.58 (1.46-1.68) 1.59 (1.44-1.81)

Body surface area (mz) 0.505
<1.5 19 (30.2%) 5(41.7%)
>1.5 44 (69.8%) 7 (58.3%)

Body mass index (kg/mz) 0.965
Median (IQR) 23.67 (21.20-28.41) 24.18 (19.02-29.59)

Body mass index 0.370
Underweight 3 (4.8%) 2 (16.7%)
Normal 25 (39.7%) 3 (25.0%)
Overweight 14 (22.2%) 2 (16.7%)
Obesity 21 (33.3%) 5(41.7%)

Body mass index 0.179
Underweight 3 (4.8%) 2 (16.7%)
Not underweight 60 (95.2%) 10 (83.3%)
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Characteristics ANC<1.0X10°/L ANC>1.0X10"/L p-value
N=63 N=12
Staging group 0.412
Metastases 2 (3.2%) 1(8.3%)
Non metastases 61 (96.8%) 11 (91.7%)
Site of metastases 1.000
Bone 1 (50%) 0 (0%)
Lung 1 (50%) 1 (100%)
Aim of treatment 0.247
Neoadjuvant 13 (20.6%) 0 (0%)
Adjuvant 47 (74.6%) 11 (91.7%)
Palliative 3 (4.8%) 1(8.3%)
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Characteristics ANC<1.0X10’/L ANC>1.0X10/L p-value
N=63 N=12

Hemoglobin (g/dL) 0.125
Median (IQR) 12.6 (11.9-13.2) 12.5 (10.9-12.7)

Hemoglobin (g/dL) 0.318
<12 17 (27%) 5(41.7%)
>12 46 (73%) 7(58.3%)

White blood cell count (X10°/L) 0.988
Median (IQR) 6.9 (5.9-7.8) 6.8 (5.6-8.3)

White blood cell count (X10°/L) 0.118
<50 2 (3.2%) 2 (16.7%)
>5.0 61 (96.8%) 10 (83.3%)
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>1

<1

61 (96.8%)

2(3.2%)

12 (100%)

0 (0%)

Characteristics ANC<1.0X10’/L ANC>1.0X10"/L p-value
N=63 N=12

Absolute neutrophil count (X 109/L) 0.623
Median (IQR) 3.9 (3.2-4.9) 3.9 (3.1-4.6)

Absolute neutrophil count (X 109/L) 1.000
<3.0 11 (17.5%) 2 (16.7%)
>3.0 52 (82.5%) 10 (83.3%)

Total lymphocyte count (X1 0'/L) 0.895
Median (IQR) 2.1 (1.8-2.6) 2.1(1.6-2.7)

Total lymphocyte count (X1 0’/L) 0.351
<15 7 (11.3%) 3 (25%)
> 1.5 55 (88.7%) 9 (75%)

Blood urea nitrogen (mg/dL) 0.719
Median (IQR) 10.0 (8.0-12.0) 10.0 (9.0-11.1)

Creatinine (mg/dL) 0.414
Median (IQR) 0.65 (0.57-0.70) 0.59 (0.55-0.73)

Albumin (g/dL) 0.375
Median (IQR) 4.40 (4.20-4.60) 4.30 (4.22-4.50)

Total bilirubin (mg/dL) 0.144
Median (IQR) 0.40 (0.29-0.58) 0.34(0.28-0.41)

Total bilirubin (mg/dL) 1.000
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Characteristics ANC<1.0X10’/L ANC>1.0X10"/L p-value
N=63 N=12

Aspartate transaminase (U/L) 0.009
Median (IQR) 21.0 (18.0-26.0) 15.5 (13.0-23.5)

Aspartate transaminase 0.589
> 1.0 upper normal limit 7 (11.1%) 0 (0%)
< 1 upper normal limit 56 (88.9%) 12 (100%)

Alanine transaminase (U/L) 0.208
Median (IQR) 16.0 (13.0-25.0) 13.5(11.3-19.5)

Alanine transaminase 0.586
> 1.0 upper normal limit 5(7.9%) 0 (0%)
< 1 upper normal limit 58 (92.%) 12 (100%)

Dietary protein intake (g/kg/day) 0.663
Median (IQR) 0.82 (0.64-1.02) 0.84 (0.64-1.06)

Dietary protein intake (g/kg/day) 0.676
<0.8 28 (48.3%) 5(41.7%)
>0.8 30 (51.7%) 7 (58.3%)
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Characteristics OR 95%CI p-value

Age > 59 years 2.59 0.30-22.03 0.679
ECOG 1 1.99 0.57-6.97 0.275
Presence of comorbidity 2.33 0.47-11.61 0.491
Former and current smoker 1.19 1.08-1.33 1.000
Universal coverage & social security 0.61 0.18-2.13 0.434
Weight <55 kg 0.92 0.26-3.23 1.000
Body surface area < 1.5 m’ 0.61 0.17-2.15 0.505
Underweight 0.25 0.04-1.69 0.179
Metastatic stage 0.36 0.03-4.33 0.412
Hemoglobin < 12 g/dL 0.52 0.15-1.85 0.318
White blood cell count < 5.0X10°/L 0.16 0.02-1.30 0.118
Absolute neutrophil count < 3.0X10/L 1.06 0.20-5.52 1.000
Total lymphocyte count < 1.5X10°/L 0.38 0.08-1.76 0.351
Total bilirubin > 1 mg/dL 0.84 0.76-0.93 1.000
Aspartate transaminase 1.21 1.09-1.36 0.589
> 1.0 upper normal limit

Alanine transaminase 1.21 1.09-1.34 0.586
> 1.0 upper normal limit

Dietary protein intake < 0.8 g/kg/day 1.31 0.37-4.60 0.676
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Characteristics ANC<0.5X10’/L ANC>0.5X10"/L
p-value
N=45 N=30
Age (years) 0.803
Median (IQR) 51.00 (43.50-55.50) 48.50 (42.00-58.25)
Age 0.262
> 59 years 6 (13.3%) 7 (23.3%)
<59 years 39 (86.7%) 23 (76.7%)
ECOG 0.184
1 28 (62.2%) 14 (46.7%)
0 17 (37.8%) 16 (53.3%)
Comorbidity 0.679
Yes 14 (31.1%) 8 (26.7%)
No 31 (68.9%) 22 (73.3%)
Smoking status 1.000
Current and former smoker 1(2.2%) 1(3.3%)
Never 44 (97.8%) 29 (96.7%)
Reimbursement 0.089
Universal coverage & social 18 (40.0%) 18 (60%)
security
Government support & self pay 27 (60%) 12 (40%)
Weight (kg) 0.446

Median (IQR)

55.80 (51.00-64.55)

59.80 (49.13-71.78)
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Characteristics ANC<0.5X10’/L ANC>0.5X10"/L
p-value
N=45 N=30

Weight Group 0.630
<55kg 19 (42.2%) 11 (36.7%)

>55 kg 26 (57.8%) 19 (63.3%)

Height (cm) 0.234
Median (IQR) 156.00 (150.50-159.50) 157.00 (154.75-160.00)

Body surface area (m’) 0.349
Median (IQR) 1.56 (1.46-1.67) 1.59 (1.48-1.76)

Body surface area (m’) 0.840
<1.5 14 (31.1%) 10 (33.3%)
>1.5 31 (68.9%) 20 (66.7%)

Body mass index (kg/mz) 0.665
Median (IQR) 23.25(21.27-26.62) 24.38 (19.05-28.79)

Body mass index 0.739
Underweight 3 (6.7%) 2 (6.7%)
Normal 19 (42.2%) 9 (30.0%)
Overweight 9 (20.0%) 7 (23.35%)
Obesity 14 (31.1%) 12 (40%)

Body mass index 1.000
Underweight 3(6.7%) 2 (6.7%)
Not underweight 42 (93.3%) 28 (93.3%)

Staging group 1.000
Metastases 2 (4.4%) 1(3.3%)
Non metastases 43 (95.6%) 29 (96.7%)

Site of metastases 1.000
Bone 1 (50%) 0 (0%)
Lung 1 (50%) 1 (100%)
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Characteristics ANC<0.5X10’/L ANC>0.5X10"/L
p-value
N=45 N=30
Aim of treatment 0.829
Neoadjuvant 7 (15.6%) 6 (20%)
Adjuvant 35 (77.8%) 23 (76.7%)
Palliative 3(6.7%) 1(3.3%)
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Characteristics ANC<0.5%10"/L ANC>0.5X10"/L p-value
N=45 N=30

Hemoglobin (g/dL) 0.862
Median (IQR) 12.6 (11.7-13.0) 12.5(11.6-13.2)

Hemoglobin (g/dL) 0.679
<12 14 (31.1%) 8 (26.7%)
>12 31 (68.9%) 22 (73.3%)

White blood cell count (X 109/L) 0.208
Median (IQR) 6.9 (5.9-7.5) 7.3(5.9-8.4)

White blood cell count (X10°/L) 1.000
<50 2 (4.4%) 2 (6.7%)
>5.0 43 (95.6%) 28 (93.3%)

Absolute neutrophil count (X 109/L) 0.210
Median (IQR) 3.8 (3.1-4.6) 4.1(3.4-5.2)

Absolute neutrophil count (X lOg/L) 0.455
<3.0 9 (20%) 4 (13.3%)
>3.0 36 (80%) 26 (86.7%)
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Characteristics ANC<0.5X10’/L ANC>0.5X10"/L p-value
N=45 N=30

Total lymphocyte count (X 10°/L) 0.481
Median (IQR) 2.3(1.9-2.6) 2.0 (1.8-2.5)

Total lymphocyte count (X 10°/L)
<15 5 (11.4%) 5(16.7%) 0.514
> 1.5 39 (88.6%) 25 (83.3%)

Blood urea nitrogen (mg/dL) 0.867
Median (IQR) 10.0 (8.0-11.8) 10.0 (8.5-12.5)

Creatinine (mg/dL) 0.106
Median (IQR) 0.66 (0.59-0.73) 0.60 (0.56-0.70)

Albumin (g/dL) 0.129
Median (IQR) 4.40 (4.20-4.65) 4.30 (4.10-4.50)

Total bilirubin (mg/dL) 0.209
Median (IQR) 0.41 (0.28-0.63) 0.36 (0.29-0.46)

Total bilirubin (mg/dL) 0.514
>1 43 (95.6%) 30 (100%)
<1 2 (4.4%) 0 (0%)

Direct bilirubin (mg/dL) 0.189
Median (IQR) 0.16 (0.10-0.21) 0.12 (0.11-0.15)

Aspartate transaminase (U/L) 0.614
Median (IQR) 21.0 (18.0-23.0) 20.5 (15.8-26.5)

Aspartate transaminase 0.232

> 1.0 upper normal limit

< 1 upper normal limit

6 (13.3%)

39 (86.7%)

1(3.3%)

29 (96.7%)
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Characteristics ANC<0.5X10’/L ANC>0.5X10"/L p-value
N=45 N=30

Alanine transaminase (U/L) 0.681
Median (IQR) 16.0 (12.0-24.5) 17.5(12.8-27.3)

Alanine transaminase 1.000
> 1.0 upper normal limit 3(6.7%) 2 (6.7%)
< 1 upper normal limit 42 (93.3%) 28 (93.3%)

Dietary protein intake (g/kg/day) 0.440
Median (IQR) 0.87 (0.66-1.06) 0.77 (0.61-0.98)

Dietary protein intake (g/kg/day) 0.167
<0.8 16 (40%) 17 (56.7%)
> 0.8 24 (60%) 13 (43.3%)
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Characteristics OR 95% CI p-value
Age > 59 years 0.51 0.15-1.69 0.262
ECOG 1 1.89 0.74-4.80 0.184
Presence of comorbidity 1.24 0.45-3.47 0.679
Former and current smoker 0.66 0.04-10.96 1.000
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Characteristics OR 95% CI p-value

Universal coverage & social security 0.44 0.17-1.14 0.089
Weight <55 kg 1.26 0.49-3.26 0.630
Body surface area < 1.5 m’ 0.90 0.34-2.42 0.840
Underweight 1.00 0.16-6.37 1.000
Metastatic stage 1.35 0.12-15.57 1.000
Hemoglobin < 12 g/dL 1.24 0.45-3.47 0.679
White blood cell count < 5.0X10°/L 0.65 0.09-4.89 1.000
Absolute neutrophil count < 3.0X10°/L 1.63 0.45-5.85 0.455
Total lymphocyte count < 1.5X1 0'/L 0.64 0.17-2.44 0.514
Total bilirubin > 1 mg/dL 0.59 0.49-0.71 0.514
Aspartate transaminase 4.46 0.51-39.11 0.232
> 1.0 upper normal limit

Alanine transaminase 1.00 0.16-6.37 1.000
> 1.0 upper normal limit

Dietary protein intake < 0.8 g/kg/day 0.51 0.20-1.33 0.167
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Characteristics Febile neutropenia No febrile neutropenia p-value
N=10 N=36

Age (years) 0.714
Median (IQR) 51.00 (44-53) 57.70 (50.65-66.55)

Age 0.194
> 59 years 0 (%) 13 (20%)
<59 years 10 (100%) 52 (80%)

ECOG 1.000
1 6 (60%) 36 (55.4%)
0 4 (40%) 29 (44.6%)

Comorbidity 1.000
Yes 3 (30%) 19 (29.2%)
No 7 (70%) 46 (70.8%)

Smoking status 1.000
Current and former smoker 0 (0%) 2(3.1%)
Never 10 (100%) 63 (96.9%)

Reimbursement 0.313
Universal coverage & social 3 (30%) 33 (50.8%)

security

Government support & self pay 7 (70%) 32 (49.2%)

Weight (kg) 0.464
Median (IQR) 52.95 (48.00-65.05) 57.70 (50.65-66.55)

Weight Group 0.185
<55kg 6 (60%) 24 (36.9%)
>55kg 4 (40%) 41 (63.1%)

Height (cm) 0.436
Median (IQR) 158.00 (155.25-159.25) 155.00 (152.50-160.00)
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Characteristics Febile neutropenia No febrile neutropenia p-value
N=10 N=36

Body surface area (mz) 0.464
Median (IQR) 1.53 (1.43-1.69) 1.58 (1.47-1.72)

Body surface area (m’) 0.717
<15 4 (40%) 20 (30.8%)
>1.5 6 (60%) 45 (69.2%)

Body mass index (kg/m’) 0.427
Median (IQR) 22.27 (19.16-25.96) 23.75 (20.53-8.45)

Body mass index 0.607
Underweight 1 (10%) 4 (6.2%)
Normal 5 (50%) 23 (35.4%)
Overweight 2 (20%) 14 (21.5%)
Obesity 2 (20%) 24 (36.9%)

Body mass index 0.521
Underweight 1 (10%) 4(6.2%)
Not underweight 9 (90%) 61 (93.8%)

Staging group 1.000
Metastases 0 (0%) 3 (4.6%)
Non metastases 10 (100%) 62 (95.4%)

Site of metastases NA
Bone 0 (0%) 1 (33.3%)
Lung 0 (0%) 2 (66.7%)

Aim of treatment 0.820
Neoadjuvant 1 (10%) 12 (18.5%)
Adjuvant 9 (90%) 49 (75.4%)
Palliative 0 (0%) 4(6.2%)
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Characteristics Febile neutropenia No febrile neutropenia p-value
N=9 N=36

Hemoglobin (g/dL) 0.569
Median (IQR) 12.5(11.7-13.2) 12.6 (11.7-13.2)

Hemoglobin (g/dL) 1.000
<12 3 (30%) 19 (29.2%)
>12 7 (70%) 46 (70.8%)

White blood cell count (X10°/L) 0.001
Median (IQR) 5.6 (5.2-6.2) 7.2 (6.3-8.1)

White blood cell count (X10°/L) 1.000
<50 0 (0%) 4 (6.2%)
>5.0 10 (100%) 61 (93.8%)

Absolute neutrophil count (X IOQ/L) 0.014
Median (IQR) 3.1(2.8-3.7) 4.1 (3.5-5.0)

Absolute neutrophil count (X IOQ/L) 0.031
<3.1 5(50%) 11 (16.9%)
>3.1 5(50%) 54 (83.1%)

Total lymphocyte count (X 10°/L) 0.077
Median (IQR) 1.9 (1.5-2.4) 2.2 (1.9-2.6)

Total lymphocyte count (X 10°/L) 0.617
<15 2 (20%) 8 (12.5%)
>1.5 8 (80%) 56 (87.5%)

Blood urea nitrogen (mg/dL) 0.181
Median (IQR) 9.0 (8.0-10.3) 10.0 (9.0-12.0)

Creatinine (mg/dL) 0.726
Median (IQR) 0.67 (0.64-0.69) 0.64 (0.57-0.73)
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Characteristics Febile neutropenia No febrile neutropenia p-value
N=9 N=36

Albumin (g/dL) 0.032
Median (IQR) 4.60 (4.48-4.63) 4.30 (4.20-4.60)

Total bilirubin (mg/dL) 0.126
Median (IQR) 0.49 (0.34-0.67) 0.36 (0.28-0.55)

Total bilirubin (mg/dL) 0.250
> 1 9 (90%) 64 (98.5%)
<1 1 (10%) 1(1.5%)

Direct bilirubin (mg/dL) 0.189
Median (IQR) 0.16 (0.14-0.20) 0.13 (0.10-0.19)

Aspartate transaminase (U/L) 0.749
Median (IQR) 20.0 (17.5-21.3) 21.0 (17.0-27.0)

Aspartate transaminase 1.000
> 1.0 upper normal limit 1 (10%) 6(9.2%)
< 1 upper normal limit 9 (90%) 59 (90.8%)

Alanine transaminase (U/L) 0.119
Median (IQR) 13.5(11.8-16.3) 18.0 (13.0-25.5)

Alanine transaminase 1.000
> 1.0 upper normal limit 0 (0%) 5(7.7%)
< 1 upper normal limit 10 (100%) 60 (92.3%)

Dietary protein intake (g/kg/day) 0.956
Median (IQR) 0.82 (0.66-1.03) 0.83 (0.62-1.02)

Dietary protein intake (g/kg/day) 0.714

<0.8

>0.8

3(37.5%)

5 (62.5%)

30 (48.4%)

32 (51.5%)
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Characteristics OR 95% CI p-value

ECOG 1 1.21 0.31-4.69 1.000
Presence of comorbidity 1.04 0.24-4.44 1.000
Universal coverage & social security 0.42 0.10-1.75 0.313
Weight <55 kg 2.56 0.66-10.00 0.185
Body surface area < 1.5 m’ 1.50 0.38-5.91 0.717
Underweight 1.69 0.17-16.91 0.521
Hemoglobin < 12 g/dL 1.04 0.24-4.44 1.000
Absolute neutrophil count < 3.1X10°/L 491 1.21-19.89 0.031
Total lymphocyte count < 1.5X10°/L 1.75 0.31-9.75 0.617
Total bilirubin > 1 mg/dL 0.14 0.01-2.45 0.250
Aspartate transaminase 1.09 0.12-10.16 1.000
> 1.0 upper normal limit

Dietary protein intake < 0.8 g/kg/day 0.64 0.14-2.91 0.714

aIUN 5 mﬁmswﬁmmqﬂﬁ'ﬂmn Receiver operating characteristic (ROC) curve
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Characteristics ANC<1.0X10’/L ANC<0.5X10’/L

OR 95%Cl1 p-value OR 95% CI p-value
Age > 45 years 1.16 0.31-4.31 1.000 1.59 0.59-4.30 0.358
Weight <50 kg 0.57 0.15-2.18 0.466 0.79 0.27-2.29 0.659
BSA<145m’ 0.52 0.14-1.99 0.451 1.29 0.42-3.98 0.652
BMI <20 kg/m2 0.40 0.11-1.46 0.167 0.50 0.17-1.43 0.193
Hb <11 g/dL 0.20 0.04-1.06 0.077 0.46 0.01-2.24 0.427
WBC < 4.0X10’/L 0.18 0.01-3.05 0.296 0.66 0.04-10.96 1.000
ANC <2.7X10°/L 0.53 0.09-2.99 0.606 2.15 0.41-11.47 0.464
TLC < 1.4X10°/L 0.54 0.09-3.04 0.608 0.65 0.15-2.83 0.707
Dietary protein intake 1.04 0.19-5.50 1.000 0.71 0.20-2.46 0.583
< 0.6 g/kg/day

Y v o ¢ v o a
M1 5.15 M mdiussyniiedsvesdihengadanin ROC curve nazmsialdaina iz
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Characteristics OR 95%Cl1 p-value

Age > 45 years 0.52 0.10-2.69 0.714
Weight <50 kg 0.70 0.16-3.05 0.695
BSA<145m’ 0.64 0.15-2.80 0.686
BMI <20 kg/m2 0.76 0.18-3.30 0.707
Hb <11 g/dL 0.92 0.09-8.51 1.000
ANC <2.7X10°/L 0.41 0.07-2.37 0.288
TLC < 1.4X10°/L 0.41 0.07-2.41 0.294
Dietary protein intake 1.51 0.17-13.55 1.000
< 0.6 g/kg/day
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4% (age>65years)

Authors Western population Eastern population
(Reference) Fisher (31) Jones (18) Biganzoli (19) Ma (20) Bang (52) Ratanabunjerdkul Current study
(2))
N 501 510 137 49 58 93 75
Mean age (years) NA 51 54 49 41 49 50
50-59 years 28% 16% 37%
> 60 years 17% 16% (>65years) 4% 4.3% (>65years) 13%
PSO KPS>80% 42% 98.9% (PS0-1) 44%
PS1 50% 56%
PS2 8% 2.1% -
Staging Stage 1-3 Stage 1-3 Stage 4 Stage 1-3 Stage 1-3 Stage 1-3 Stage 1-3
Stage 4 (8.6%) Stage 4 (4%)
Aim of treatment Adjuvant Adjuvant Palliative Adjuvant Adjuvant Neoadjuvant, Neoadjuvant,
adjuvant & palliative adjuvant & palliative
Dose intensity (%) 99.4 93% 96% 81%
Grade 3 neutropenia 6% 12% NA 52% 1% 20.4% 24%
Grade 4 neutropenia 1% 43% 81% 25% NA 17.2% 60%
FN 4% 2.5% 9% 5.9% NA 7.5% 13%
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1. Demographic data
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Date of birth...........c.coovviiieiiennn. (dd/mm/yyyy) 1% cycle AC date....................... (dd/mm/yyyy)

Last menstruation date.................... (dd/mm/yyyy)

Reproductive status
O 1. childbearing potential without contraception protection
O 2. childbearing potential with contraception protection
O 3. surgically sterilization

O 4. postmenopausal

Smoking status ] 0. never []J 1. cigarette ........ pack/day for ......... yrs quit ....... d....... m.......
Alcohol consumption [] 0. never [J 1. yes amount.......... /d...... yrs quit....... d...... m...... yr
Comorbidity 0 0. no

O 1.DM

O 2. Hypertension

O 3. Heart disease BT H e oo BB
O 4. Pulmonary disease SPECIY . et
O 5. Liver disease SPECIY . e

O 6. Kidney disease SPECIEY ..

O 7. Others SPECIEY ..

Current medication 00.n0 OO 1.yes SPeCify...couieieiniiiiii i

Protein diet restriction O00.no O1.yes

Reimbursement [] 1. self pay [ 2. universal coverage [] 3. social security [] 4. government support

PS ECOG oo ol o2 O3 o4



2. Clinical parameters of breast cancer

Date of first diagnosis...............ccoeeviviiiininnn. (dd/mm/yyyy)

Staging by O 1 clinical O 2 pathological

T stage Ol o2 O3 O4 SIZ€.uviiiniiiiiiiiiii i,
N stage oo ol o2 o3

Mstage [0 Ol site of metastases [] 1.lung [ 2. Brain [J 3. Liver [J 4. Bone [J 5. LN O 6. Skin

Histological grade of primary tumor

O 1. well differentiated O 2.moderately differentiated

O 3.poorly differentiated O 4. Anaplastic [J 5.unknown
Estrogen receptor O 0. negative [ 1. positive ............ % O 2. unknown
Progesterone receptor O 0. negative [ 1. positive ............ % O 2. unknown
HER2 IHC oo o1+ 02+ 03+

FISH O 0. negative O 1. positive ratio............... O 2. not available

Prior chemotherapy O 0. no O l.yes Specify.....ccoviiiiiiiiiiiiiiiiiiiin,
Prior radiotherapy 0 0. no O l.yes
Site oeeeiiiiiee Total dose ........... Gy, Fraction.............. Last date of
| 4 (dd/mm/yyyy)
Prior hormonal therapy O0no [Olyes Name ..........c...co.n... Start .........oeenne End

Breast surgical procedure
O l.simple mastectomy [] 2.radical mastectomy [] 3.modified radical mastectomy
O 4.skin sparing mastectomy [] 5.wide excision

Aim of treatment [] l.neoadjuvant [] 2.adjuvant [J 3.palliative

Dose Doxorubicin ............... mg/m2 Cyclophosphamide.................. mg/m2

4. Investigations

Pre CMT
CBCDate ......oevevevenannnnn, (dd/mm/yyyy)

Hb....... Het........ Whbe .......... N.ooone. L...... M....... ANC ......... Plt .............
Blood chemistry Date............... (dd/mm/yyyy)

BUN ........ ,Croei.

LFT: TP........ Alb Glob........ TB........ DB....... AST......... ALT......... ALP...........
UA Date............... (dd/mm/yyyy) protein........... blood........... wbe...oooall. rbe...iini... epPiciiinn...
24Hr urine Date................. (dd/mm/yyyy)
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5. Follow up data;

CBC date.............. Hb....... Het ........
Febrile neutropenia O 0.no
GCSF prescription O 0.no
ATB O 0.no

67
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