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# # 6370028833 : MAJOR PHARMACEUTICAL CARE
KEYWORD: Sepsis, Multidisciplinary, Automated dispensing machine, Time to antibiotic administration,
Mortality, Appropriate antibiotic
Pawatsada Thamtrakul : THE IMPLEMENTATION OF RAMATHIBODI SEPSIS SYSTEM TO IMPROVE
OUTCOMEIN PATIENTS WITH SEPSIS. Advisor: Assoc. Prof. Thitima Wattanavijitkul, Ph.D. Co-advisor:
ALISARA SANGVIROON SUJARIT, Ph.D.,Assoc. Prof. Pongdhep Theerawit

This study aimed to compare the length of time sepsis patients received the first empiric antibiotic
therapy before and after the implementation of the Ramathibodi Sepsis System (RSS). Also, to compare the
length of time when patients received the appropriate antibiotic treatment, in-hospital mortality, 28-day

mortality, and the length of hospital stay.

Methods: This research is a prospective quasi-experimental study examining before and after the
implementation of RSS in adult patients (age >18 years) with a diagnosis of sepsis at Ramathibody Hospital
between 29" January 2021 and 30" April 2022. RSS is developed by the collaborative work of a
multidisciplinary team to improve sepsis care. It consists of (1) a standardized diagnostic approach to facilitate
the timely diagnosis of sepsis, (2) the empirical antibiotics are released for use from an automated medication

dispensing system, and (3) the appropriateness of antibiotic therapy is assessed regularly.

Results: One hundred thirty-seven eligible patients were classified into 2 groups: the before
(Control, n=50) and the after-RSS implementation (Intervention, n=87) groups. The intervention group had a
significantly shorter time to empiric antibiotic administration: 42 minutes (IQR 21.5, 57.5) versus 76 minutes (IQR
35.0, 319.8; p < 0.001), and shorter time appropriate antibiotic administration: 48 hours (IQR 0.9,84.0) versus 96
hours (IQR 54.0,312.0, p = 0.009). Moreover, in-hospital mortality, 28-day mortality, and the length of hospital

stay were lower when compared to the control group but with no statistical significance at the .05 level.

In conclusion, the benefits of implementing RSS on the timing of antibiotic administration were

noted. Findings on the potential to improve mortality were found.

Field of Study: Pharmaceutical Care Student's Signature .......ccceeeveevvereennnes
Academic Year: 2021 AdvVisor's Signature .........cceveeveeeenns
Co-advisor's Signature ..........ccceeveeene.

Co-advisor's Signature .........ccccoeveeene.
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(Ramathibodi Early Warning score, REWs)

Physiological RR SpO, Temp SBP HR or PR
Parameter /min (%) °o) (mmHg) /min AVRU
3 <10 < 84 <339 < 89 <39 Unresponsive
2 85-89 34-34.9 Responsive to Pain
1 90-92 35-35.9 90-99 40-49 Responsive to Voice
Score | O 11-20 >93 36-37.9 100-199 50-99 Alert
1 21-30 38-38.9 100-109
2 31-35 > 39 > 200 110-129
3 > 36 > 130

RR-Respiratory rate, SpO, -Peripheral oxygen saturation, Temp-Temperature, SBP-Systolic Blood Pressure, HR-Heart

rate, PR-Pulse Rate, AVPU- Consciousness level: Alert/Responsive to Voice/Responsive to Pain/Unresponsive.
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1.1 deyanaluvesgiiinsiuauive
AUaeiinnmgiiwmaAnge 137 918 fUednlngidunavie (72 519 Sevas 52.2)

91gwaie 70.3 + 14.9 U wusdungualuau 50 s18 ngudne 87 31e WewSeuiiieudeya

e

Y 1

WUFIUVDIAI8E1979 2 NGUNUIT nqUANwITdnd Ul U8v1889nIINgdUAIUANDEIN

<9

Y [

WdAgyneads diudnvaziugiudulivandiaiy dawandunism 4

o

¥

AUrelunquaruaulumarieiesay 40.0 uanssannguAnuniinene Seuaz

Y

o w a

59.8 agnailtudAgmieadd duandlumsied 4 flhefaesnduilorgiadeyszana 70 3
dwlvaiirdviinianie sglunaeiund (BMI 18.5-22.9 nn./u)

AuruinnIfesas 90 lsausedndy  diulvgiilsausedndisiuduinnisiivivnsia
omaud 1-3 Tsa $1uau 23 au (Gevay 46.0) lunguaiuas uazsuau 31 au (esaz 35.4)
Tunguiinw flsadsedrdsufuiinnzfiviveiadedaus 4-6 Tsa S1uu 21 au Govay
42.0) lungumiuas uazdwau 45 au (Govaz 51.7) lungudnu  Tsausedivesitaed
wusnndign fe lsaszuuiilauazvasniden S1uau 32 Au (Govas 64.0) Tunguaiuny uas
31U 55 AU (Segar 63.2) lungudnw sesawnfennewnvedndulasy 311U 27 Ay
(Seuaz 54.0) lungueiuau wagdwu 49 au (Sosaz 56.3) Tungufinw

firefunndasdunmgRummindonnmeazinimsatassdusanan dewinnis
2 mmol/L \funsBuduniainangfivmainide uanmmdudveniunziwaduin
pondiau suluiinsvinvendsesnanismesiumassiuuazlnanas nmsfiguaediinng
fiwvnfndedauannngiluenatsvonisnmafiudnsnadediefiumniuld  wy
Anady + daudosuuningiuvessziuuanan lunguaruauiidnviiiu 2.39+ 2.12
mmol/Luazlunguinuiyindu 2.432.36 mmol/L Bslifianuunndnediusgrafidodfy
JRNGRL

n15UseidiuAn Ramathibodi Early Warning score (REWs)® 1fuszuunislinzuuy

|

Y2al5INYIVIATINNTUA Usenaunie msindayaiadinuaznisusediy seauanuiandd 7

'
= o a

PiglinseninfedygransusiuvesnisiisuilamindinvasiUlglulsameuiadgnda

FJuieuTulsnsshwleaensedulviimsienlaldduieunniuied REWs > 2 wugthelungy
IS a ! N ! (% ! =3 IS 1}

ArvANdazkuuady + d1uleuuuuInsgiu i 2.0 + 0.6 wagngudnwilmn

o w a

flu 2.1 + 0.7 slddanuunnsnsiuegsiidudAgyniseia
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n15UseduAT The Sequential Organ Failure Assessment (SOFA) Score SOFA V)
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Hoyaily gty gty p-value
nguAuUAN (n=50) nguAnen (n=87)
WA 18, n (%) 20 (40.0) 52 (59.8) 0.026"
818, U [mean + SD] 70.3 = 15.1 702 + 14.8 0.979°
’s‘h‘ugd, 3. [mean + SD] 1593+ 7.3 161.7+7.3 0.106°
Body Mass Index, kg/m2 [mean + SD] 219+58 235+56 0.114'
- BMI<18.5,n (%) 12 (24.0) 16 (18.4) 0.433'
- BMI18.5-22.9, n (%) 22 (44.0) 29 (33.3) 0.214'
- BMI23-24.9, n (%) 8 (16.0) 14 (16.1) 0.990
- BMI 25-29.90, n (%) 6 (12.0) 20 (22.9) 0.114'
- BMI >30, n (%) 2 (4.0) 8(9.2) 0.326
Uszdfnisuwen, n (%) 23 (46.0) 30(34.5) 0.183'
n13815AUETI97 , n (%) 45 (90.0) 83 (95.4) 0.099*
- 1310, n (%) 23(46.0) 31(35.6) 0.0232'
- 4615A,n (%) 21(42.0) 45(51.7) 0.273'
- >613m,n (%) 1(2.0) 7(8.1) 0.258'
Tsausesdavian1iziiny
- Tsaszuuimnilauazvanidon’, n (%) 32(64.0) 55(63.2) 0.927"
- AMBLNURANIULATU®, N (%) 27(54.0) 49(56.3) 0.792"
- Tsanzi5e, n (%) 15(30.0) 14(16.1) 0.055'
- Tsalac, n (%) 14(28.0) 15(17.2) 0.138
- Tsaven®, n (%) 2(4.0) 13 (14.9) 0.048'
- Tspszuudszam®, n (%) 10(20.0) 18 (20.7) 0.923'
- Tsmgfiduiiuunnsed’, n (%) 3(6.0) 13(14.9) 0.117!
- Tspsiougnyun, n (%) 3(6.0) 12(13.8) 0.160"
- TsAund, n (%) 8(16.0) 6(6.9) 0.090"
- I5AMIaAueIMS, n (%) 2(4.0) 4(4.6) na.t
sEAULaALMN, mmol/L [mean = SD] 239+ 212 2.43 + 2.36 0.9027
REWs [mean + SD] 20+0.6 2.1 +0.7 0.402
SOFA score [mean + SD] 32+ 1.7 36+20 0.076°

* fitfodAyn1saiif p < 0.05; 1: Chi-square test; 2: independent t-test; n.a. not assessable;

Asaszuuiilanagvaeadon: anudulafings, lsanasnidonaues, n1igiiladumad, neiilaiesvudunds, lsaiilavinden;

Panziunuedngulasu: wwn, luduludengs, Insesdfinund; “lsale: 1salazeds, InneFestssezaning Lsaden: lsafia, lsadengaiu

Fe%y; Tsasruudszam: lsadalawes, lsawrsiudy;, Nsaglduduunnses: Uieildsuenagd, fUredfinnsduiindseiiduddae HIv

Positive; REWSs: Ramathibodi Early Warning score
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1.2 N1589NSINBNTBNBLIA

dedwmsraionidarolsa

frameRwmmindofidnsiunising wdinsdedsdns Wlenidedelse wui
fitian 137 518 dnsdedadansamiziennsts wudihednlg @nninfesas 85) gnds
Foaflemzvide seunfe wunzuardaany lnefsdmaraveanguiinwuagnguaiuny

o w

laansiuegnslitodAgniseda duanslunisned 5

a dy S Y ] '
vilawauuaiilseandednsianige
& a O & g & S =

PNUAN LTI AN TIve Y nulwenelsraanluiouunfiiseunsuay fie
18 Klebsiella pneumoniae TunguaiuAudIuIL 14 Ay (Seuag 28.0) lunguinwidiuiu
27 AU (Fovaz 31.0) 509a9U1ABLYD Pseudomonas species Tumjmmwu'«j’ﬁmu 13 AU
(Soway 26.0) lunguAnwidnuiu 20 au (Seeay 22.9) MIUNINIBLR Escherichia coli Wag
Acinetobacter baumannii 916U IuRIANT 14 dmsuldenslsaliluisuunaiiise

= t% = [ 4 1% 1 tﬂy < ¥
wAsHUIn Anutnadewdntes Launae Enterococcus Wusu

a v Y ] - dy 1 a 49’ = Y ] 1
13199 5 ’U'e)%aa\iﬁ\‘lﬂ’i')"ﬂLW'e)‘Vi’]L?IE]ﬂi’]I’iﬂLtazﬂi‘u{ﬂL‘U'e]LLUﬂVILiEJ‘\T]ﬂaﬁﬁ\WIi’JQWN‘]

: . y UIURUwNGN uRUeNaU P-value
fedensraaiwnizudanalsn g ’ ¥ ’
AUAN(N=50) Anw (n=87)
\&0, n (%) 44 (88.0) 75 (86.2) 0.765'
@, n (%) 29 (58.0) 39 (44.8) 0.138'
Jaany, n (%) 23 (46.0) 44( 50.8) 0.606"
Bu 9, n (%) 31 (62.0) 45 (51.7) 0.244"
\WeuuniiGenelsa
L%IQLLﬂiQJU'm
- Enterococcus, n (%) 5(10.0) 7(8.1) 0.785"
- MSSA, n (%) 2(4.0) 4 (4.6) na.'
- MRSA, n (%) 0(0.0) 1(1.2) na.'
L%IEJLLﬂﬁ.IaU
- Escherichia coli, n (%) 7 (14.0) 20 (22.9) 0.203'
- Klebsiella pneumoniae, n (%) 14 (28.0) 27 (31.0) 0.709"
- Pseudomonas species, n (%) 13 (26.0) 20 (22.9) 0.684"
- Acinetobacter baumannii , n (%) 5(10.0) 6 (6.9) 0.529"

1: Chi-square test; n.a. not assessable
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1.3 Uszdanisldendiugatnluszeziinn 6 Wwounauiinn1zienAnLtansal

foyausy Herdugatnvasthsluszesna 6 Weu newfnnnziuvnindernou
dhsumsinunillsanerunasunduiluadel] wuilunduaiuausay 43 au (Gevas 86.0)
nguAnuITIuIL 53 au (Gesar 60.9) lnsuseiAnislderdugadniiuiniign Aeen
Piperacillin/Tazobactam Tunguaiuauiiuiy 19 au (Sevaz 38.0) nguAnwIdwIL 14 A
(Soeay 16.1) Meropenem lunguaiuAuiiuiu 5 au (Feuaz 10.0) ngufnwiduiu 8 Ay

(Govaz 9.2) MUAIPU AILEAIIUAISI9N 6

v = i Y] v Aa a a & o & ]
Tlﬁlﬂ']3EJ’W]’]u‘i}asﬁwmmUﬂqiiﬂU’]E&U?EW]@Jﬂ'YJSWHLﬂG}G]@LGUE]ITJ?W\TU WU 378N1YN

N Y] 1% L aa a a dy a v ! 1 |
MnunsddldlunsSnwgUieniinnsiivvaiaeiinian lakngr Meropenem nuing

9
muANn1sdlde1 Meropenem wiriiu 20 Au (Seway 40) lungdudAnwdiuiu 24 au (Sey
ag 27.6) s9emsInuNsaslde Piperacillin/Tazobactam lunguatuauiin1sdslden windu

13 A (Foway 26) ) lungufnundiuau 20 e ($eway 22.9) fauandlumsai 6
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M13199 6 UsziRgndugatnvasduilslusseziian 6 Whau nawian1ziuvnfnLYe

14 = [J Y 1 o Y 4
#1RIUIATN Jougloengs | Iwudlengu | P-value
AUAN(N=50) Anw (n=87)

Uszifgndugatnvasduaslussezinat 6 e dawinn1ziuvnfnLYe

Piperacillin/Tazobactam, n (%) 19 (38.0) 14 (16.0) 0.004""
Meropenem, n (%) 5(10.0) 8(9.2) na.
Cefixime, n (%) 0 4.(4.6) 0.296'
Amoxicillin+ clavulanic acid, n (%) 2(4.0) 3(3.5) na.
Clindamycin, n(%) 3 (6.0) 0 0.047""
Imipenem, n (%) 0 1(1.2) na.'
Dicloxacillin, n(%) 0 1(1.2) na.t

v a A o P
s1en1seugaInitltlunisinugdae

Meropenem, n (%) 20 (40.0) 24.(27.6) 0.134'
Piperacillin/Tazobactam, n (%) 13 (26.0) 20 (22.9) 0.691"
Vancomycin, n (%) 7(14.0) 19 (21.8) 0.260"
Amikacin, n (%) 2(4.0) 7(8.0) 0.357"
Ceftriaxone, n (%) 2 (4.0) 4 (4.6) na.'
Imipenem, n (%) 1(2.0) 4(4.6) 0.652"
Cefepime, n (%) 1(2.0) 4 (4.6) 0.652"
Colistin, n (%) 2 (4.0) 2(2.3) 0.623"
Ceftazidime, n (%) 2(4.0) 2(2.3) 0.623"

a o [

* fded1Ayn9an® p =< 0.05; 1: Chi-square test; n.a. not assessable

1.4 fayausznnaiziuvaiaauasuasiiduanunuanishniie

uunUssiavnsidadennefivimintovesiUisidnsunsfine wuugiloe

a

nilnnzdenananeiviveiinge 91wy 24 au (Gosaz24.0) lunquarun 914U 38 AY

]
($evar 43.7) lunquiinw fUefiansfivmaiade s1uiu 7 au (Govaz14.0) lundy
AuAN 91U 9 au (Fewaz 10.4) TunquAnyt wagliszudeyanisiiadeadlunyselou
uinfinsddldendugadnlusienisesmutazinisizinssduianan meluszozie 1
s rownFevdanniiiddldediugadn Ssssuiionw faefiinnefiwafiode lu

NITERTUT fauandlunnsean 7
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UssannzRumainide Iuugiengs Iuugiengs P-
AUAY (n=50) Anwn (n=87) | value
mw%anmmmwﬁwmaamLﬁ??a, n (%) 24.(48.0) 38 (43.7) 0.625'
amefimngAaide, n (%) 7 (14.0) 9 (10.9) 0.949"
liszytoyamaitaduadluivseden, n (%) 19 (38.0) 40 (45.9) 0.364"

1: Chi-square test

wasiluanunuesn1sineniny A msdumela 9uau 10 au ($a8a220.0) Ty
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o193, n (%) 1(2.0) 6(6.9) 0.422'
Ravdsuasiledoldfms, n (%) 5(10.0) 6(6.9) 0.529"
\&em, n (%) 6(12.0) 3(3.5) 0.073'
Tainsrusumeiudde, n (9) 14(28.0) 53(60.9) 0.001""
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* fided1Ayn9En® p =< 0.05; 1: Chi-square test
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vagUneiidnFunisinun Juugiengs Juudtengy | P-value
AUAN (N=50) Anw (n=87)

veUae3nge, n (%) 27 (54.0) 53 (60.9) 0.429'

v ULe183nIIY, N (%) 23 (46.0) 34 (39.1) 0.427"

1: Chi-square test
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(n=50) (n=87)

wnnddalden auieneruiasudusdslden | 8.5@.0.23.3) | 9(3.0,20.0) 0.566"

Ya9wne, W9 [median(QR)]

worurasudurdelden audunduns | 3(1.0,5.8) 2(1.0,3.0) 0.049""

A5IABUANEILTYN, U7 [median(IQR)]

Nd¥NInsIaEeURdslden auieunounis | 10(5.0,27.5) 0(0,0) <0.001""

91887, W19 [median(IQR)]

N13531887 Uhe NsUIMIsEIliRUIEuLme | 41(16.0,278.0) | 20(11.0,40.5) | 0.002"

AUaY, W91 [median(IQR)]

sauRuAnnnddslden auile n1suSsen | 76(35.0,319.8) |42(21.5,57.5) | <0.001%"

TigUasuunaguae, uril [median(IQR)]

a o o

*: Idpd1AgM9ans p =< 0.05; 1: Mann-Whitney U test
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U Ul | P-Value
NGUAIUAN nguAnw
(n=50) (n=87)
srognaTluNTUIMSE N ULaTN 96 (54.0,312.0) | 48(0.9,84.0) | 0.009*

WALNZAURTUNALNIZLYD, T

[median(IQR)]

a o o

*: Adpd1AgM9Ena p =< 0.05; 2: Mann-Whitney U test
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nsdeTinferar 32 (p = 0.487) Fauanslunisnedt 12

A5197 12 9RSINTSLABTIN

ansnsidedinlulsaneauia Swandengs | Swaudlaengy | p-value
AUAN (n=50) Anwn (n=87)

aMIINSLATIN I ULTNe1UE, n (%) 20 (40.0) 28 (32.2) 0.356"

ShsnEeTanlud 28 Tu, n (%) 16 (32.0) 23 (26.4) 0.487"

1: Chi-square test
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THE IMPLEMENTATION OF RAMATHIBODI SEPSIS SYSTEM TO IMPROVE OUTCOME
IN PATIENTS WITH SEPSIS
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Adult Ramathibodi Early Warning score : Adult REWs IPD

Physiological RR SpO, Temp SBP HR or PR
Parameter /min (%) (°0) (mmHg) /min AVPU
3 <10 <84 < 33.9 <89 <39 Unresponsive
2 85-89 34-34.9 Responsive to Pain
1 90-92 35-35.9 90-99 40-49 Responsive to Voice
Score | O 11-20 >93 36-37.9 100-199 50-99 Alert
1 21-30 38-38.9 100-109
2 31-35 > 39 > 200 110-129
3 > 36 > 130

RR-Respiratory rate, SpO, -Peripheral oxygen saturation, Temp-Temperature, SBP-Systolic Blood Pressure, HR-Heart

rate, PR-Pulse Rate, AVPU- Consciousness level: Alert/Responsive to Voice/Responsive to Pain/Unresponsive.

wurfiamadanmsuludosfumu Adult REWS : IPD

Intervention
Tatal Level Frequency
= of =g MO response
scoring severity monitoring Nurse response (uwnia§rooals / unnita)
|
No risk Aoutine round / visit
0 qB8hrs Routine nursing care
()
Lows rigk 1 usndue wiaudsnoniadosfumu ABCDEF " -~
1-3 a4 hrs Routine round / visit
(He) Model
Lz wlendanrsenadeskun Ascoer
Management
Maoderate risk - d
W erate rsl an
4.5 anlled q 2 hrs 2 sk / damsmmenna i
4 reatmen
3 eruwdidoadld 7 wmdios i
$ wi n mns.
4 RaewnnswBsuuuaiptnilngin
26 1 Uz wiandanrionsieafuniy ABCDER
wie Model Management
Continuous
Parameter o EEN 2wruioming / daremmmeunn ul and
High risk maonitoring
wila 3 wrnuwdiduasld 7 wmdos dul treatment
= (um) of .
Awile PN 4.37%¥ W RRT YR within 15 mins.
vital signs
score=3 5.undtu Emergency cart uazA$es Defibrillator

| sz intensve Care Unit
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Multiple linear regression

Coefficients®
Model Standardiz
ed
Unstandardized Coefficient
Coefficients 5
B Std. Error Beta t Sig.
1 (Constant) -7.092| 190.454 -.037 970
Group -195.384 45623 -345| -4.283 .000
Age 2.555 1.538 139 1.661 .099
Weight 527 1.449 030 .364| .717
Sex_Male -86.379 49.038 -.158| -1.761 081
Underlying_Lung
-78.608 70.884 -090| -1.109 270
disease
Underlying 1-3 disease 47.404| 45.032 085| 1.053| .294
ICU ward -80.303 48.288 -.145| -1.663 .099
Rews 59.441 34.446 41 1.726 .087
SOFAscore 5.454 11.274 038 484 629
a. Dependent Variable: TotalTime(Min)
Model Summary®
Std. Change Statistics
R | Adjusted | Error of R F
Mo Squar R the Square | Chan Sig. F Durbin-
del R e Square | Estimate Change ge df1 df2 Change Watson
: .5082 | .258 .206 244.03; 258 | 4.914 9| 127 .000 1.138

a. Predictors: (Constant), SOFA Score, Weight, Underlying_lung disesse, ICU Ward, Underlying
1-3 disease, Group, REWs, AGE, Sex_male
b. Dependent Variable: TotalTime(Min)
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System Score

0 2 3 4
Respiration
PaQ,/FIO,, mmHg =400 (53.3) <400 (53.3) <300 (40) <200 (26.7) with <100 (13.3) with
(kPa) respiratory support respiratory support
Coagulation
Platelets, < 10° pL=' =150 <150 <100 <50 <20
Liver
Bilirubin, mg dL™' <1.2 (20) 1.2-1.9 (20-32)  2.0-5.9(33-101) 6.0-11.9 (102-204) =12.0 (204)
(pmol L")
Cardiovascular MAP=70 mmHg MAP<70 mmHg Dopamine<5or Dopamine 5.1-15 Dopamine = 15 or

Central Nervous System (CNS)

Glasgow Coma Scale

score®
Renal

Creatinine, mg dL™'

(umel L")
Urine output, mL
per day

I5

<1.2(110)

13-14

12-1.9 (110~
170)

dobutamine (any
dose)?

1012

20-34(171-
299)

or epinephrine = 0.1
or norepinephrine=0.12

69

3.5-4.9 (300-440)

<500

epinephrine > 0.1
or norepinephrine = 0.2

<6

>5.0 (440)

<200

FIO,: fraction of inspired oxygen; MAP: mean arterial pressure; PaO;: partial pressure of oxygen.
*Catecholamine doses are given as pgkg™' min™' for at least | h.
bGlasgow Coma Scale scores range from 3 to I5; higher score indicates better neurological function.

Sequential Organ Failure Assessment (SOFA) Score


https://www.mdcalc.com/calc/691/sequential-organ-failure-assessment-sofa-score
https://www.mdcalc.com/calc/691/sequential-organ-failure-assessment-sofa-score
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