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ABSTRACT

Cancer is the leading cause of death in Thailand. Based on data from the National Cancer Institute,
the number of new cancer diagnoses in 2022, 2023, and 2024 was 107,958, 129,024, and 99,732
respectively. In 2022, there were 118,829 deaths from cancer in Thailand. The leading cancer types of
causing death are liver cancer, lung cancer, and colorectal cancer. Currently, there are many modality of
treatment including surgery, radiotherapy and medical therapies like chemotherapy, targeted therapy
and immunotherapy. A common severe complication from cancer treatment is febrile neutropenia which
often required emergency hospital visits. The mortality rate of febrile neutropenia is approximately
10 percent. Therefore, prompt diagnosis and appropriate management of complications are crucial to
lowering the mortality rate.
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Febrile neutropenia (FN, nmgldsuiudindonunasm)
e Ureilgaumgilinnielin (core temperature: oral tem-
perature) 9813oe 1 AT WINNTWYIIAU 38.3 °C (101°F)
301NN WINAU 38 °C (100.4°F) Wunanunnnii 1 $alus
' o A |a < a a .
FIUAVAUILIUALEBAY1IBUA neutrophil (absolute
neutrophil count, ANC) tiosna1 500/uL Wsetiesnin 1,000/l
Toedinwiliunanasninid 500/uL Mty 48 Falus Fannie
febrile neutropenia \unzunsndeuiinuldveslugiae
12159 lngamendlasunissnwmeesiadivndn 6-8 Tuusn

< o v a o 2% a o A o o
waziluanmnd Ay i lvisedfeuvseanvuingaiividn
o a  aa . . b
AIINTLEYTINANANTIE febrile neutropenia nulausyaned
Jewar 10" lagdosar 18 HavsINNIsAndeLuASY
WASUAU (gram-negative) 50uaz 5 INNI1TAATDUUATISY

WN3UUIN (gram-positive)’

Hadendnifnavilfiina1ie febrile neutropenia
fg gasenalunln Fauwvadu 3 nau A Qm&nmﬁﬁﬂﬁmﬁﬁ
mmﬁmgq@iamw febrile neutropenia (1nNI1388az 20)
(1157991 1)* Anudssdiunans (Gegay 10-20) (115797 2)°
Lazauden (Foonindesas 10) uenaniidiitlasoiasy
Sufiiiuanudesvesnisiin febrile neutropenia® A

1. guagerguinnit 65 U wagldsueaivdn
W (full dose)

2. TsAuzi3eszueving (advanced stage)

3. Us¥Rn15sAn febrile neutropenia roumihil

a. Q’ﬂwﬁma"l,ﬁ%’un'ﬁ%’ﬂmﬁ’mmLﬂﬁﬂ’]ﬁ’m W3N1521Y
ednounthil

5. Q"lh&Jﬁmﬁnqﬂamvﬁ'ﬂmﬂisaﬂ

6. Q’ﬂwﬁﬁmwﬁlm (creatinine clearance < 50) %38
FuvinauraUng (birirubin >2.0)

7. nskilasuenyfiiuetestuniensedunisaing
LLﬂﬁLﬂavlﬁnﬁ (granulocyte colony-stimulating factor, G-CSF
prophylaxis)

8. L?jaqﬁma‘u (mucositis)

9. amwa’wmaﬁumﬁjﬂaa (poor performance status)

10. lsAaviaandan (cardiovascular disease)
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A131991 1 AI9Y19ERATENANUIUANLAIULEEIFIRDNITINA febrile neutropenia (Examples of disease setting and
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chemotherapy regimen with high risk for febrile neutropenia (>20%))

Disease Regimen Disease Regimen
Bladder cancer Dose-dense MVAC Melanoma - Dacarbazine-based
doxorubicin, cisplatin) combination with IL-2,

interferon alfa (dacarbazine,
cisplatin, vinblastine, IL-2,
interferon alfa)
Bone cancer VAIA (vincristine, Ovarian cancer - Topetecan
doxorubicin, ifosfamide, - Docetaxel
dactinomycin)
- VDC-IE (vincristine,
doxorubicin or dactinomycin,
cyclophosphamide alternating
with ifosfamide and etoposide)
- Cisplatin/doxorubicin
- VDC (cyclophosphamide,
vincristine, doxorubicin
or dactinomycin)
- VIDE (vincristine, ifosfamide,

doxorubicin or dactinomycin,

etoposide)

Breast cancer - Dose-dense AC (doxorubicin, Soft tissue - MAID (mesna, doxorubicin
cyclophosphamide) followed sarcoma ifosfamide, dacarbazine)
by dose-dense paclitaxel - Doxorubicin

- TAC (docetaxel, doxorubicin, - Ifosfamide/doxorubicin
cyclophosphamide)

- TC (docetaxel, cyclophosphamide)
- TCH (docetaxel, carboplatin,

trastuzumab)
Head and neck - TPF (docetaxel, cisplatin, Small cell lung - Topotecan
squamous cell 5-fluorouracil) cancer
carcinoma
Kidney cancer - Doxorubicin/gemcitabine Testicular cancer - VelP (vinblastine, ifosfamide,

cisplatin)

- VIP (etoposide, ifosfamide,
cisplatin)

- TIP (paclitaxel, ifosfamide,
cisplatin)
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M13199 2 fegregnseaitidniliaudssUunalsionisiia febrile neutropenia (Examples of disease setting and

chemotherapy regimen with intermediate risk for febrile neutropenia (10-20%))"

Disease Regimen
Occult primary: - Gemcitabine/docetaxel
adenocarcinoma
Breast cancer - Docetaxel

- AC (doxorubicin,
cyclophosphamide)

sequential docetaxel
(taxane portion only)
- Paclitaxel every 21 days
Colorectal cancer - Paclitaxel/cisplatin
- Paclitaxel/cisplatin
- Topotecan
- Irinotecan
Colorectal cancer - FOLFIRINOX (fluorouracil,
leucovorin, oxaliplatin,
irinotecan)
Esophageal and - Irinotecan/cisplatin
gastric cancer

Non-small cell lung Cisplatin/paclitaxel or
cancer vinorelbine or docetaxel
or etoposide
- Carboplatin/paclitaxel
- Docetaxel

Disease Regimen
Ovarian cancer - Carboplatin/docetaxel
Pancreatic cancer - FOLFIRINOX
Prostate cancer - Cabazitaxel
Small cell lung - Etoposide/carboplatin
cancer
Testicular cancer - BEP (bleomycin,

etoposide, cisplatin)
Etoposide/carboplatin
Uterine sarcoma Docetaxel

miﬂiaﬁLﬁummL?%miuﬂjﬂaaﬁﬁm’;zﬁiaur"fmﬁmLﬁam
471261 (febrile neutropenia) fAuddayeenadslunis
MU sShwegsmnzadlugiisusazse lneinaain
n135An®1 The Multinational Association of Supportive
Care in Cancer (MASCC) (1191471 3) prognostic index Wuin
Iuﬂﬂaamﬁqﬁﬁ MASCC 11nAWINAU 21 Azuuu 19ms1ns
detintpunindesay 5 Lwﬂuﬂﬂa&mzﬁnﬁﬁ MASCC osnin
15 pzuuy dgnTn1sdedingediesovay 40°

ann15AnY1 A The Clinical Index of Stable Fe-
brile Neutropenia (CISNE) (m151991 4) WJunisfnen
Frureaudreussliaiussdu seRus (Aswuu=0)
FEAUNNS (AU = 1 D9 2) uawzaug (Azluu >3) fvtlina
Freliunndannsofionsaismssnvfimunzay wu sl
geviaealdenailulssnenuia wsenshiensudsemulu
HUaeuen’ (i 1)
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Characteristics Score

Burden of illness: no or mild symptoms 5
Burden of illness: moderate symptoms 3
Burden of illness: severe symptoms 0
No hypotension (systolic BP > 90 mmHg) 5
No chronic obstructive pulmonary disease 4
Solid tumor/lymphoma with no previous fungal infection il
No dehydration 3
Outpatient status (at onset of fever) 3
Age <60 years 2
#15199 4 The Clinical Index of Stable Febrile Neutropenia (CISNE) score”
Characteristics Score

ECOG performance status > 2 2
Stress-induced hyperglycemia > 6.7 mmol/L or 13.9 mmol 2
in diabetics or if on steroids

COPD 1
CVD 1
NCI mucositis grade > 2 1
Monocytes < 200/uL 1
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Febrile neutropenia temp > 38.3°c and ANC <500/uL

v

Low risk : MASCC = 21 or CISNE =0

Out-patient : oral antibiotic

v

High risk : MASCC < 21 or CISNE > 3

In-patient : broad spectrum intravenous antibacterial

A 1 UM 33nnnsEUae febrile neutropenia MssERUAIMLEEA

Ll,u’amﬁﬂﬁ%'ﬂmiﬁ:{ﬂ’aﬂ febrile neutropenia A4
seAuAILEDS

Qﬂwﬁﬁﬁmnndwwﬁﬁu 38.3°C FaufuluIua
Windemumdia neutrophil (absolute neutrophil count, ANC)
tioandn 500/uL wusitheeeniu 2 ngu Ae

- nAuANNIADSES : MASCC<21 e CISCE>3 130
Q’ﬂwﬁmmﬁﬁmw neutropenia (ANC<500 pL) tJutan
11NN 7 Tu M%Q’ﬂwﬁ'ﬁiiﬂﬂizﬁﬁa finglanne
AMEFUSALEU (1151971 5) wurd1fiansund1un1ssnw
Tulsenenua (in-patient) wazlvienujiiue slindamvaen
Fonsnfinsounguifaning

- N MABSAN: MASCC>21 138 CISCE < 3 fiansan
SnwmuugUiguen (out-patient) waglienufdruzvila
Julsznu

Imﬁﬂaaﬁﬁﬂmuu MASCC=21, 15-21 Heenin 15 &
on31N1SdeTInsovay 2-8, Sevay 9-23 wuazdevay 29-37
fua1nu’
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#5199 5 Patients with chemotherapy-induced neutropenic fever who are at high risk for serious complication

Characteristics

Patients with any of the following characteristics are considered to be at high risk for serious complications during

episodes of neutropenic fever:

Receipt of cytotoxic therapy sufficiently myelosuppressive to result in anticipated severe neutropenia (ANC

< 500/uL) for > 7 days
MASCC risk index score <21

CISNE score 23 (in patients with solid tumors)

Presence of any active uncontrolled comorbid medical problems, including, but not limited to:

- Signs of severe sepsis or septic shock (eg, hemodynamic instability, mental status changes of new onset,

respiratory dysfunction, oliguria

- Oral gastrointestinal mucositis that interferes with swallowing or causes severe diarrhea

- Gastrointestinal symptoms, including abdominal pain, nausea and vomiting, or diarrhea

- Intravascular catheter infection, especially catheter tunnel infection

- New pulmonary infiltrate or hypoxemia
- Underlying chronic lung disease

- Complex infection at the time of presentation

Alemtuzumab or CAR-T cell use withing the past 2 months

Uncontrolled or progressive cancer

Evidence of hepatic insufficiency (defined AST>5 times normal values) or renal insufficiency (defined as creatinine

clearance <30 ml/minute)

Pathogenesis
Havnnsiiealividavinlilgeysneg wasssuy

o 1

pifufuvesfihegnyinane wu anudeymufueinis
SnLaU (mucositis) munaIN1sieasiuUn (chemotherapy
induced mucositis) lsidelsnfioguinauboydngnizua
BenudilnAnnsAaEon s uaﬂmnﬁmiqﬂé]’umaa
FOWN9TEUUANEY AelusNe 1Y Vierhwides viewua
Maiuoms madutlaanng wiemaiumela Jso1aiin
PNAouNLS WS anzunsntaundeni1suidn dadudade
i@Suiiiislennanisinidoruiy

- ASHARLEUAUBANAAUNR M3eN15A1IABNNENT
giduty denalifiaedardowieniiginideainddisie

Y a

ﬁ@wmwﬁu oun Streptococcus pneumoniae, Haemophilus

influenzae Way Neisseria meningitidis DN Capno-
cytophaga canimorsus Way Babesia spp.

- Armunnsevesiiwad (T-cell) fiiedasiuueiss
seutndesdwalifinnudeinsinideiuiuandelse
neluwad wu Listeria monocytogenes, monocytogenes,
Salmonella spp., Cryptococcus neoformans Way
Mycobacterium tuberculosis Q’ﬂ’wmﬁﬂl,ﬁﬂlﬁamn
vilndulwlefnideundu (acute lymphocytic leukemia)
ilesenssuulsvamaiunans

- fUheuzi3edus AldSunglanesinssduuings
feudeafiutudmiulsavanuan Preumocystis jiroveci
(Fde P. carini)
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Epidemiology

éﬂwﬁﬁmw febrile neutropenia Uszanusogay 20
84 30 aunsosryiiaveadenolsald® lneifudouuadice
Yovay 10 f¢ 25° (15141 6) dwlngdudonuaiiide
unsuav usluthgtuduwltugiRmsninsfndouuadise
unsuvaninduilesainiinisldasarulunanaiiond

see28M17 (long-term indwelling central venous catheter)™

A1519% 6 Pathogens documented in febrile neutropenia®

Commonly cultured organisms

Less commonly cultured

Tunns@nwi Multinational Association for the
Supportive Care in Cancer (MASCC) lugthen1ie febrile
. oA A v ) Ao o o |
neutropenia 7AYo UENANUITATIUIL 2,142 518 WU
Insanwenuaiseluiden 499 51y Aaludevas 23"
WUNSARLUATISEBLNSUUINSB8aY 57 AnWauuATiise
wnsuaufewar 34 uazuwuaiiseluifonlndgdunid

(polymicrobial bacteremia) $98az 10

Additional organisms

organisms

Gram-negative bacteria
Escherichia coli

Gram-negative bacteria Fungi

Klebsiella spp.
Enterobacter spp.
Pseudomonas aeruginosa
Citrobacter spp.
Acinetobacter spp.

Stenotrophomonas maltophila

Gram-positive bacteria
Coagulase-negative

staphylococci
Staphylococcus aureus
Enterococcus spp.

Proteus spp.

Haemophilus spp.

Serratia spp.

Neisseria meninigitidis
Capnocytophaga canimorsus
Legionella spp.

Moraxella spp.

Gram-positive bacteria

Bacillus spp.

Listeria monocytogenes
Stomatococcus spp.
Corynebacterium jeikeium

Cryptococcus spp.
Histoplasma capsulatum
Coccidioides spp.
Mucorales
Pneumocystis jirovecii

Viruses

Herpes simplex virus 1,2
Varicella-zoster virus
Cytomegalovirus
Epstein-Barr virus

Viridans group streptococci
Streptococcus pneumoniae
Streptococcus pyogenes

Other bacteria
Clostridioides difficile
Anaerobes
Mycobacteria

Fungi
Aspergillus spp.
Candida spp.

Human herpes virus 6
Enteroviruses
Respiratory syncytial virus
Influenza virus
Parainfluenza virus

Other
Babesia spp.
Plasmodium spp. (the cause
of malaria)
Toxoplasma spp.
Strongyloides stercoralis
Nocardia spp.
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IumsﬁﬂmmﬁuqmmwmmﬁﬂwﬁL?ia%%mwdw
U w.e. 2509 84 2518 2717 febrile neutropenia fistls
wuiheiesar 69 Indnguvesmsindoniiunsnazany
981975 L%aswﬁwuduﬂummmmmiﬁmsﬁduﬁﬂw
febrile neutropenia Ao Candida spp. Wy Aspersillus spp.
Management

MsIfidan1e febrile neutropenia TufUasugisls
819757 uazsuMsinwdegUfTuresnaiuindsann
I§sumsmzidonnidensrannsativansnsnsdedinld

1. msUsziiudodu (nitial assessment)

ﬁﬂaam’%@ﬁmﬁamw febrile neutropenia fadla

SumsindssRneiulsauzde mslisusnaithiagnsaign
wazduiiilienaiivnta asrfngamgisianie A
fuladin asrasenielesduiiemsumicwosnsinige
YT absolute neutrophil count (ANC) AINSVIN9IUTS
g Amsveuresiy saudnsdimsaamumiinisinde
W asyaiduny Jeame nswnsidelunsvuaiden Wud

2. ﬂ’ﬁﬁmﬁﬂﬁmﬂﬁ%wz (Time of start antimicrobial)

mislrioUfthuslneidaiian lesninadesnsins

FoTinvesitias nuuamslfifvesanizvhanlsainide
YesauAulainIneuaravSIne Lo sutluazAeT Y
uzawisloduaudinie uusiliGunsinudesuiiaue
ﬁuﬁwﬁamﬂlsﬁumimwLﬁ'?iyammﬁamiuéﬂwﬁﬁmw febrile

13,14

neutropenia’”"* wulUfuRanaatvayulvinisinuwisiy

81U Turn1elu 60 w1TnasaInitiadeniae febrile
neutropenia'"’
widnsrezarimuiganlun1sisueu s dala

daau uadeyaannnisdnwidounadlugUie 2,731 51e

' ¥
a 4 a

finidedoundu fiflesdovas 7 winiuiidedunny febrile
neutropenia bagnuinAua1 T lunsisuefduenn
1 Falus duiususnsnissendiniianasia Yosas 8'° Snvs
AsAnEILUY cohort study SanuinaauandilunisBuen
UfFuglugithe febrile neutropenia Tuusa il 1isdng
nsidetinly 28 Juiiesay 18"

agslsinuannsfing cohort study Tugtheuzis
fifinms febrile neutropenia fifirandess dalifindngiu
fuansdasglovidaurenisisusuiiugesenada
TasUseansnguildisnsinindedindfiosiosar 2.8 uay
wugtRnisnidenoesihiosay 6 i

mMsfnwIdsdanansaiiuuvanegueludSaaa (mult
center observational study) wuinsesay 55 ‘Uaﬂ@'ﬂwmﬁﬂ
febrile neutropenia filUusungnduionsindelunszua
\@en (sepsis syndrome) wazsovaz 45 fndngiuindu
Tsafindeguussdonnzdoninameindelunszuaion
(septic shock)”*

dnn1sAnwITIdennszuze11 (longitudinal
observational study) ¥aeglsy wuingfiheidedlsisunsqua
Fuinge SanulugvasugiSddainine (hematologic
malignancies) #sfinmsRnideguuss vieamsdonsesas 59
waglunguiftheiitidesenfiurowuda (solid malignancies)
Jowar 24” Joyavr1nansiverd1dnssiguindiies
Sowar 18 f1 26 Wi ufl arunsaid nenufdauganely
1 ks wdan153fadenne febrile neutropenia @7l
wuvsedigaiviiliielaléfueufauzanelu 1 9alug
1dun mslddnenufTussousivosnniau Ssauadiluns
dwiedUrgannviesaniduludmerUis n1sviaannunseyin
YBIYAAININIINITUNNE Faif nstaunsligneds
fifunnsguaztisanszesnamssenssmsEueUTue
Iganndsaoduamanaadeiu’

3. MslieUTaue (Treatment regimens)

assnaneveinslieidiug Ao n1sliiend

AsaumauderalsafinuUasuazsuussTianiionavinliAnse
AnAAsFinlugiiaene febrile neutropenia (15714 6)
aslendiduszanininlunisaseunguiteluraniig
(broad-spectrum antibiotics) Famsideneufiiusndowiu
msiTanNUseiRvesUae enmsui n1sldansimugatin
wrounthil Foyansmizidosnan wazaulveadolse
Tuusdaglsameuna™
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gnsenBududmiudugadn (Empirical antimicrobial)

Eﬂ’ﬁha febrile neutropenia fiflerudsed (MASCC21
30 CISNE<3) aru1sabie1ufiiuzaliniuussniu
1§ gnserdmiudiaedlildsuongurgeslsailulay
(fluo roquinolone) w1naufAe ciprofloxacin $2uAY
amoxicillin-clavulanate %39 levofloxacin %39
moxifloxacin®* lugtaefiufien penicillin aunsald

clindamycin, cefixime® (1157197 7)

8,27-29,31-34 (

M1519% 7 Antimicrobial regimens 81U{TIUE)

Febrile neutropenia patient (Low risk)

Antimicrobial Dose

Ciprofloxacin + 750 mg twice daily
Beta-lactam :
amoxicillin-clavulanic 500/125 mg three times
acid daily or 875/125 mg
twice daily
Levofloxacin 750 mg once daily
Moxifloxacin 400 mg once daily
Clindamycin* 300 mg four times daily

Cefixime* 400 mg once daily

*History penicillin hypersensitivity

#U3eg febrile neutropenia ﬁﬁﬂ’mmﬁm@
(MASCC<21 %39 CISNE>3, {178 neutropenia A1AT
9giiu 7 Yu vieflnmzunsndeusuusy) msEueUfius
LuuAEfieengvisaseunsuideylaluiua (antipseudomonal
beta-lactam) 1 meropenem”, imipenem, cefepime”*’
w3e piperacillin-tazobactam® (a15197 7) n15ld
ceftazidime Jusnfsrarunsaldlaluaniuneiviaid

8MIINN5ABYIEN

Febrile neutropenia patient (High-risk)

Antimicrobial Dose

Cefepime 2 g IV every 8 hours
Meropenem 1 ¢ IV every 8 hours
Imipenem 500 mg IV every 6 hours

Piperacillin-tazobactam 4.5 g IV every 6-8 hours

Ceftazidime 2 g IV every 8 hours
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Vancomycin liluugtliusnFusudmiugugain
Tuf{Ue febrile neutropenia uinasiasalidusasy
Tuftheuse wu §iasdedndnisiad ofiivadosty
awau nMsPadeTRmivieideiiosou Yoaua vidediae
fifinznisivaioulaindnund (hemodynamic
)35-36

instability
nsldeduesilugUleniinme febrile neutropenia

AN51971 8 Antifungal regimens

Antifungal

Amphotericin B lipid complex
Liposomal amphotericin B
Caspofungin

Micafungin 100 mg IV daily
Anidulafungin
Voriconazole

every 12 hours

Isavuconazole

fdeusamslunguanudosgs 1ud fthefinndnasiinne
neutropenia (ANC <500/L) #i ol a9urunin 7 $u sauifuilldd
LimouaussienssnwesUfTiue (persistent fever) 3o
fldnguandussewinedlésueuiiaue (recurrent fever)
AIULLINI9TY IDSA U 2010 wuzil il amphotericin B

deoxycholate, voriconazole %38 itraconazole® (71157199 8)

Dose

5 mg/kg IV once daily
3-5 mg/ke IV once daily
Loading 70 mg IV on day 1 then 50 mg IV once daily

Loading 200 mg IV on day 1 then 100 mg IV once daily
Loading 6 mg/keg IV every 12 hours on day 1 then 4 mg/ke IV

200 mg (equivalent to isavuconazonium sulfate 372 mg) IV every

8 hours on day 1 and 2 then 200 mg once daily from day 3 onwards

Posaconazole 300 mg IV or PO

bid on day 1 then 300 mg daily thereafter

5282198715 EWUaTN (Duration of antimicrobial)
JLYLIAVINTT AL UATISEAUBL T UDINI TN
aa & o &« | o EA)
Adln Wanalsa Nsasradindiantug MuualagnsHuiIve
ANC 113U 500 waa/lulasans wagn1snauaunesa
AN
v & o 9 aa PR PP
AT SrEeIa1veINIsInwIMmEe U Tl nd
a ° a g & & v = o a
AnuEgeiwazdnamnweludenduavaslverauiatun
Lifldegnetios 2 Jundsa1n? ANC 11Ny 500 wag/
lulasdns™ Tudthed ANC Wudalifie 500 wad/lulasdns
n13shwsaeeUjtiuragandudeluauningUisagladly
vWuan 5 89 7 3u°

gnIzduMsRsyulavaadadanyna Colony stimulating
factors (CSFs)

wnwesanaulseRndouiseinsn (DSA) luwusi
Tildennszguniswsyivlndadons (G-CSF uay GM-
CSF) fugfthefifianig febrile neutropenia yns1e® luvauz
WUINSVBIALNANNELSINEIARINLBLIS N LATIASETY
uzifnseunquisvAus il msuiieifanuidesgs
sonmzunandeuiiisatestumsindeviediaeiinitade
nsnenseflsafivinuienadnsniseainiilan >

1. seninennsugnatewad (autologous and alloge-
neic peripheral stem cell transplantation)

2. Sowvax 35-48 vetheuzsudadenunndoundu
(acute myeloid leukemia)

3. $ovay 13-30 Tusgninnmsuiienilaenislien
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