2 a
UNAMNNWIL

59

‘Lw ad ‘L d' Y (X a gl ‘l dl a
n1q ?i&l’]ﬂg]?i’)%g WHLINTUINDL 29NN ALTD LBUIALLKANENAAINAI1TTU

(Point-of-Injury Antibiotic for the Prevention of Infections in Combat-

Related Injuries)
WU NENLEN
E]'lEﬁLLW“ﬂEﬂiﬂa(ﬂL%a NaNBNEINIIN INWEIWU']@E)TIIWHQJ‘I?@Q

Ty
NAUNATIAAMINMIIULSNEINLIAHaTA ) e
RemnMssdanfmasTulss vsansrguamMuiSIgs dain
wuMILwdeufitneuxags vsnnesnssguiacazinssie
W04 vEaANGu Snvivemaennan wmasanat vi
. X Aa X o9 X 4 da
neunailomafiaitags usndlafndosniialuitaidofian
| A J\IL .,5194 9 23 A A A
nawHaTINLYA I v biguasnmen® nsfiadatiuiauxe
Husmeshdayaasmsiinslumaoma laewuhnssgniivin
WwTanfatiam 3 wau AuusiumsdneTsialum
3 wh' uazmafndesadusmmaiadnigadivliidedie
v v o.';I 3 \/L v
A 24 Falausnaasmsinaiau i
susmafanam dsdenamenealunsilasiunmsdioge
A A R T
fneunaiiannmMslsinniign Iein mavhenaszaa
. vs A A g Adu o
WNAUKE WarmInnussung i5ige Tadudentosriums
A z Ddtﬁl g v A 2 as ‘ﬂl [~ %
foutalaangn wananitdsinme femlfiueiaiivilaci
msfngaTINg e’
a 24 asa “2-//
fmenums e lusnamuesausnulsmenua
s InaUSaumhNuINIIU I bvhssnalanase
A ' o A X ' VL vy g 2 v A o
fises wohilasriumsfiagastislang’ audeagiii dvan
a o A L% [ dl 1 1 v ada
grmdnnmanawsnnusiudhdvisadmslien fimuels
euHasna iimUwdaussnsnanlomafoa lae®
1 =3 [=3 ni 9 niv (= ni A %
athalsfimnaseduniahdnfgaduiinnidss unaenasyin
hlan™ Aeanamangaa lums Wenuftmelaamasma
Lafldwaummdasualumaisinadudsos lusnasunaums
dona gslegrussgaduumamemaguaninaduluawnasy
maqﬂaaﬁ’waﬁg (Tactical combat casualty care: TCCC)
asusnind e 2007° ludtmaumdams wienuritha lu

Tactical Field Care

Xa ¢ A a ¢
UNANNUNALEMAINDIA ISR NNMANEEN AN
o [~ L% = as dl (% a
AU LLazmLaaﬂmﬂg%’mﬂuﬁmmuL‘waﬁmﬂumimm
Fo lnaLHaiRanmasunawmasenay lunasyinne

v
52NA NN TNa 1SR LLLNALKS
2 o , A 2 A X
f‘mmﬂwmﬂ,wmamﬁﬂwﬁzmmwmvﬁanaiiﬂsl,u
4 . y
naunaiennmaTylulsumeing  TushsssmeninGa
FurnaassssausisasenNlanasi 1 lnaies o
@ 6 a 1p | EL | A A A ﬁ
BNTIADT AN TENUN T IINTLNANMIRALTD
NANWULHAL TUDIRINMALA WALFINAAN WUN
Worolsadmlnn)fawe Clostridium spp. Ua¢ Strepto-
coccus spp. TnmenITsesnandslsamumiFadn
mﬂ%’mﬂﬁ%@ummzmmflumi@mLm'aLLazﬁwmmazam
A % 17 ung-/ A X Y | GL 1%
AUNATNNW Y NLMSAaTaNaNAIN AR I
3: dl ] v (% % 1
asrulanasan 2 ammﬁlaqwﬂumammmyq@maa laud
FATNWA senTaBeew s nalaiue-Sumianu®
a 6 1 6 Aav
APmmNAYS® senaenieiify sserndsh vielu
AsemagLaTUAL Tupaniae® andasa lusnasuyeiagis
v v A o A 1:; Yo [~3 z A A ld‘
wusﬂaaﬂaslﬂammm Ao lnaneflesuinasy @euuefized
Uwdauneunadiuviinnnhss udidudounsuuan log
. 2 - .
Waurimuedude Staphylococcus spp. waskiwuimaun
X 21 VX s A I A \ILE/
JNAUADENLALY LATaLNINALRLNMETDND lATIWL LA
Uoeiign HRININEN M NI ENEnG e 15 1o
AN NN MTNTIELN AT RN TNALARENT W
an I@HL%‘WW& Acinetobacter baumannii, Pseudomonas
aeruginosa Wat Klebsiella pneumoniae % * @9nuiniinan
Y an ¥ ¥ . L.
msifnUfEuiarmaUwtewdesniimdanauuagms
S WlAifenmatudangananfawinaauusiiam

6 A A v A A
RIASHNNENINGUA TN 73 2UUN 1 1NNAN-HINAN 2563



60 W NEANYHY

UszANENINLATANNLTIRINBILIUHTIUY
TntnausaanUsifnanMaLa§LamaEs WU
ely an a E\ly | ABQI Aa
Ui meannInaemioue lasnniase’ ° laeenid
vangasusafosngy Betalactam nmilasiumsiia
\EONGNWNTHLAN 1 cloxacillin Y38 cefazolin {ueiH &
ms FenirsauAgaBanauunTNALRNIAN 1 cefiriaxone
\lle A a A X, sl 2561, oA ¢
HALSEAN TN TIUARENlA ™ lumavenu e unme]
' [3
fualdsmlmiuenguidetionadon laglallaldenidons
aseufaNnTnhaSauIdaehsle® LaswuhnseayngN
donquunsNaURAFa SR iNe NI IRaITe
WNINALADENeNEN Lot 7
Tueemaissaamu nmsinm wyneaasiinszgnvin
wariluralatioudnede Staphylococcus aureus |3
a 5 dl EA as ! [ [
wumsiaie lyd [dsuendffuesasumardnmels 2
Flus uewumsfouaula ienUiiued 6-24 Falas wstae
v @ A ‘1 @ 28 Y v v 61 A i
KoLty dannanIriuTaga unaTau wuh
Wd\’L ¥ as QL Aa z v { l/ﬁil v
Wleendfamemelu 3 $alas wumsdaizaviaenigile
Suenandhmsasny 50° dwsulumetnaduanmssiniu
> . ¢ . A X A
Foya lussanamimenaanuane wwumsaaize i
U as uJI ﬂ/all P 12
Iesuenuffanemeln 3 Falus Tunewuefilesuenlis
4-9 Falas dmsdiaads 1 T 3°

AUULINYDINDITINANTT WU
anmanilesmanoinams lumssunenyssne uazgy
wnmesuidenly vhlimsdenauduldathsennawnn
% A A, o oa 5 a4
anntu loeaudeudisheiny Ao emamsfilamias Feswummns
fignasnauandind 14 Fals uiusTumsAadagILes
vhlvinasindEumaussaenfiuclimamannmsasiuen
whihe (combat wound medication pack (CWMP) a0
combat pill pack) WasUUsEL wazlinaRuwentann
WUy gUUULAAMNGN  FWSLSNIUHaINMIIY
- 4 93 4 a . Mo
Ioeasonidanldenfivdmsenha emwdlsiaandmn 12
Flas enesehla lusvnasudunanm uasasaungayiae
! A A d'VL |f1 £ a 14 0 ‘?L [
NANUNINLIN UNTHAL uazuafiisenlallsaandian™ vhn
TRgUuAIAEIIINMERE IR AS WML TCCC
meldamaiusauanssenlsadinizarasamsy (nfectious

. . . 32 o 9L v as
Diseases Society of America - IDSA)™ Wb e
meru 3 $7ls Toadanlden moxifloxacin 400 Saansu T
avASs vTuamasaELTsULssule uay ertapenem
1 N3y Tuawass v3a cefotetan 2 ndaYN 12 Falas Sauth

A 9 (% o w [~3 all ] [ £%
waaaAan svsumamatnaEua anssnsulsemuenla
Tunawinamaaonang Sensdidsnmunaniios
299 MIEUDRY R UAUAUGNIMIE (the North Atlantic
Treaty Organization - NATO) ffineudusin|esumsasnats
audslsentnasins mals 3 lus anviedenanig
£ v Aa v a g
UM TENAAUTENY WaTILALNAINEN MIReen MTa
m{lw”mmﬁw@ﬁ”zymmﬁﬁqwaslumsﬁwmmazm@LLma ezl
1 =] VL |SL Yo o A 5‘L 12 |
uaNNNA Ak rhaanannendzue luannsy” ue
mwsﬂ%’mﬁauﬁﬂmwmmavlm’lﬁaag’hmm@t@mamwa‘
I@mmw‘hmﬂ;‘j%mzmau@aqm%at,msumﬂLﬂmé’ﬂ o

% fﬂ/ a A cll I U a (% 1
sl‘wmamaqmLﬁﬁaLmimuLLagLmeLiymvlﬂmaﬂmmwm
Nowinemsy leunen benzylpenicillin 1.2 n¥H loglin
U flucloxacillin 1 NSN RARALERAAM ™

MUUSNAINET ARIUAAITIUMAINTDIANTTNMS
MANATEATNLTENE NDIVINASIEE™ LagNaIINDaT 108"
A o8 v & ¢
i lsiennouialsm mmai@mqﬂmmm@mﬂwEJ oy

LA A P Dy o
mwwzaemmLma@ma;ﬂamanﬂmwmmammmw 3 g
X I o | ¢ o o
AIOLUAANEaUNINLINUAN Toeusiazasdnaumsi g
ENUANGITY A8 penicillin G sodium 5 S ugHaMvaaA
@M@ amoxicillin-clavulanate 2 NSNNIVADAEANG WAL

ceftriaxone 2 NSNYNIVIRAAADAGM FINAGU

ﬂszﬁw’ﬁmwmaams‘lﬁmﬂﬁ%quzéﬁ el Tawaatsy
felsifmafinmunungaeuguiulslsusnamy usann
marnmdaundtlunasinamameonang® WAYEn3g” WU
Hlisnsnsatlasunmsfndelsinnlunhms et
wentnaueh lneenzlunosinavmzeandnsiundunu
mjuﬁ»[@”%fumﬁauﬁﬂﬂwmma é’mﬁ’uﬁﬁummﬁgmmﬁmﬂ
S vonnd gesinsdinen luseemasnmian LS
ms e luamumsniasaamdmanioaann Mesdoeas 6.1

Wi

Royal Thai Army Medicall Journal Vol. 73 No. 1 January-March 2020



ms e lusnusuinetlasiumsfinde lunaunafifiaanmssy 61

syl lulsenelng
mnm”agamsﬁmﬂwﬁqmLauélué’am"@m&mmmél@”
| 1 Aa wa =3 dl Aa A
Wmmmaﬂgmmiﬂwmsﬂﬂmwm@msﬂu 8 WIN Svely
m3ldifin 10 Alawns ledssoeas 87.7 & WaYMDEFI
seuznmasnaulugslsamennagand inafigasn 30 Wi
dulumammaie anmsanmlpeinnauuneenaes
WITANNOUNAT W.F1.2651-2653 WUNIzEsmndaanim
a 2 I JI Asg ~
Nawanalswentng 1 Falag 35 wnt® dumstlenzuSiom
v a [~3 U o 1 G ¥ [~
T LLamvlmmimmazjmzammmﬂm’; AN
2 LY LY e
amumanisssume lulsumenisdu mumaéﬂamagamnmg
ey lunasinlnaaslasumsdinaussmuneniianan 3
O.II dj A v 1 o v £ Aasa 1 =3
Halas alunsdidananavhvins fenzaueieudslsmentia
nA 9 6 A dl | [
I@aummmwvlﬂﬁﬁmmwa femudasnnnisslemst
1 [~ £ 1 = da‘ 1 v
aehslafimuenaonanaadlselunilunsdifinadas
UAtRmaRe AuAfidanauenna LN 3 Falaawhsin 29
a v 1 A U aa t:it! tg
hmmmﬂanmman%mﬂgmummwﬁmauqamme
[~ % a U a % % [~ 1 \ v A % ]
1INURAN NaIResaL FeLNLNE agﬂuuzyﬂﬁmmammq
16 T klung 19 dicloxacillin 30 cephalexin el
S ULNSULTEMI wazeN cloxacillin 138 cefazolin e
gwsuendia
aqu
aa () (7 o (% 1a o [~ =)
T usnnmamsumamasadsidanasuduluuiun
Pasnain vy sndlunadifianenmassnauielsmenia
I Y A v.ll A 4 Aad ;d‘d lg z
A 3 T2l mmaﬂ%mﬂm’mzwmmmaqumm
[« % A o [~ v z
WNSNUANETUNEAN VLw«»'mmwl:}Ju,@]EN@rsa‘u@qmlfzial,lmmu
A A /dl I U A
wazuafisen lalldhangian

LaNa1581989

1. Hayda R, Harris RM, Bass CD. Blast injury research: modeling
injury effects of landmines, bullets, and bombs. Clin Orthop Relat
Res. 2004(422):97-108.

2. Taylor CJ, Hettiaratchy S, Jeffery SL, Evriviades D, Kay AR.
Contemporary approaches to definitive extremity reconstruction
of military wounds. J R Army Med Corps. 2009;155(4):302-7.

3. Schauer SG, Fisher AD, April MD, Stolper KA, Cunningham
CW, Carter R, 3 et al. Prehospital administration of antibiotic
prophylaxis for open combat wounds in Afghanistan: 2013-2014.
J Spec Oper Med. 18(2):53-6.

20.

. Burns TC, Stinner DJ, Mack AW, Potter BK, Beer R, Eckel TT,

et al. Microbiology and injury characteristics in severe open tibia

fractures from combat. J Trauma Acute Care Surg. 2012;72(4):1062-7.

. Blyth DM, Yun HC, Tribble DR, Murray CK. Lessons of war:

combat-related injury infections during the Vietnam War and
Operation Iraqi and Enduring Freedom. J Trauma Acute Care
Surg. 2015;79(4 Suppl 2):5227-35.

. Butler FK, Jr., Hagmann J, Butler EG. Tactical combat casualty

care in special operations. Mil Med. 1996;161(Suppl):3-16.
Poole LT. Army progress with penicilin. 1944;32(125):110-1.

. Lane JC, Mabvuure NT, Hindocha S, Khan W. Current concepts

of prophylactic antibiotics in trauma: a review. Open Orthop J.

2012;6:511-7.

. Gosselin RA, Roberts I, Gillespie WJ. Antibiotics for preventing

infection in open limb fractures. Cochrane Database Syst Rev.
2004(1):CD003764.

Gerhardt RT, Matthews JM, Sullivan SG. The effect of systemic
antibiotic prophylaxis and wound irrigation on penetrating combat
wounds in a return-to-duty population. Prehosp Emerg Care.
2009;13(4):500-4.

Glick Y, Furer A, Glick K, Yitzhak A, Brosh T. The Israeli Defense
Forces point of injury antimicrobial treatment protocol - A new
protocol and review of the literature. Mil Med. 2019;184(Suppl
1):78-82.

Rogers E, Wright C. For debate: on-the-person battlefield anti-
biotics. J R Army Med Corps. 2018.

Parker PJ. Pre-hospital antibiotic administration. J R Army Med
Corps. 2008:154(1):5-6; discussion -9.

Butler F, O'Connor K. Antibiotics in tactical combat casualty
care 2002. Mil Med. 2003;168(11):911-4.

Butler FK, Jr., Holcomb JB, Giebner SD, McSwain NE, Bagian
J. Tactical combat casualty care 2007: evolving concepts and
battlefield experience. Mil Med. 2007:172(11 Suppl):1-19.
Fleming A. On the bacteriology of septic wounds. The Lancet.
1915,;186(4803):638-43.

Murray CK, Hinkle MK, Yun HC. History of infections associated
with combat-related injuries. J Trauma. 2008;64(3 Suppl):S221-31.
Badikov VD, Krylov KM, Minnullin IP. (The microflora of gunshot
and explosive mine wounds in victims delayed for a long time
at the prehospital stage). Voen Med Zh. 1996:317(9):34-7, 80.
Klein RS, Berger SA, Yekutiel P. Wound infection during the
Yom Kippur war: observations concerning antibiotic prophylaxis
and therapy. Ann Surg. 1975;182(1):15-21.

Valentine KP, Viacheslav KM. Bacterial flora of combat wounds
from eastern Ukraine and time-specified changes of bacterial
recovery during treatment in Ukrainian military hospital. BMC
Research Notes. 2017:10(1):152.

6 A A v A A
RIASHNNENINGUA TN 73 2UUN 1 1NNAN-HINAN 2563



62

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

W NEANYHY

Murray CK, Roop SA, Hospenthal DR, Dooley DP, Wenner K,
Hammock J, et al. Bacteriology of war wounds at the time of
injury. Mil Med. 2006,;171(9):826-9.
Centers for Disease C, Prevention. Acinetobacter baumannii
infections among patients at military medical facilities treating
injured U.S. service members, 2002-2004. MMWR Morb Mortal
Wkly Rep. 2004;53(45):1063-6.

Johnson EN, Burns TC, Hayda RA, Hospenthal DR, Murray CK.
Infectious complications of open type I tibial fractures among
combat casualties. Clin Infect Dis. 2007:45(4):409-15.

Aronson NE, Sanders JW, Moran KA. In harm’s way: infections in
deployed American military forces. Clin Infect Dis. 2006;43(8):1045-
51.

Hansraj KK, Weaver LD, Todd AO, Taylor SM, Griffin MD, Dukh-
ram KM, et al. Efficacy of ceftriaxone versus cefazolin in the
prophylactic management of extra-articular cortical violation of
bone due to low-velocity gunshot wounds. Orthop Clin North
Am. 1995:26(1):9-17.

Lloyd BA, Murray CK, Shaikh F, Carson ML, Blyth DM, Schnaubelt
ER, et al. Antimicrobial prophylaxis with combat-related open
soft-tissue injuries. Mil Med. 2018:183(9-10):e260-¢5.

Murray CK, Hsu JR, Solomkin JS, Keeling JJ, Andersen RC, Ficke
JR, et al. Prevention and management of infections associated
with combat-related extremity injuries. J Trauma. 2008;64(3
Suppl):5239-51.

Penn-Barwell JG, Murray CK, Wenke JC. Early antibiotics and
debridement independently reduce infection in an open fracture
model. J Bone Joint Surg Br. 2012;94(1):107-12.

Patzakis MJ, Wilkins J. Factors influencing infection rate in open
fracture wounds. Clin Orthop Relat Res. 1989(243):36-40.
Jackson DS. Sepsis in soft tissue limbs wounds in soldiers
injured during the Falklands Campaign 1982. J R Army Med
Corps. 1984;130(2):97-9.

Mabry RL, Holcomb JB, Baker AM, Cloonan CC, Uhorchak JM,
Perkins DE, et al. United States Army Rangers in Somalia: an
analysis of combat casualties on an urban battlefield. J Trauma.

2000;49(3):515-28; discussion 28-9.

32.

33.

34.

35.

36.

37.

38.

39.

Hospenthal DR, Murray CK, Andersen RC, Bell RB, Calhoun JH,
Cancio LC, et al. Guidelines for the prevention of infections
associated with combat-related injuries: 2011 update: endorsed
by the Infectious Diseases Society of America and the Surgical
Infection Society. J Trauma. 2011;71(2 Suppl 2):5210-34.
Giannou C, Baldan M. War surgery: working with limited
resources 1n armed conflict and other situations of violence Vol.
1. Geneva: International Committee of the Red Cross; 2009.
Merens A, Rapp C, Delaune D, Danis J, Berger F, Michel R.
Prevention of combat-related infections: antimicrobial therapy
in battlefield and barrier measures in French military medical
treatment facilities. Travel Med Infect Dis. 2014,12(4):318-29.
Brown KV, Murray CK, Clasper JC. Infectious complications of
combat-related mangled extremity injuries in the British military.
J Trauma. 2010,69(Suppl 1):5109-15.

Murray CK, Hospenthal DR, Kotwal RS, Butler FK. Efficacy of
point-of-injury combat antimicrobials. J Trauma. 2011;71(2 Suppl
2):8307-13.

Binsalaehman N, Songwathana P, Sornsrivichai V. The emergency
medical services of local administrative sectors in the southern
borders, and related factors. Princess of Naradhiwas University
Journal. 2018;10(1):40-50.

Songwathana P, Sangchan H. Emergency medical service in the
unrest area of three southern Thai border provinces: a literature
review. Princess of Naradhiwas University Journal. 2015;7(2):74-
87.

Aimpun P, Pongkankham W. Effectiveness improvement of war
injuries management by implement the trauma registry among
personnel deployed in the southernmost provinces, Thailand,
2008-2010: the 3" year. Bangkok: Phramongkutklao College of
Medicine; 2010.

Royal Thai Army Medicall Journal Vol. 73 No. 1 January-March 2020



