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FACTORS ASSOCIATED WITH SEPSIS IN PATIENTS WITH BURN INJURIES

NUNTHIPORN SRINARAT 5338111 NSAN/M

M.N.S.(ADULT NURSING)

THESIS ADVISORY COMMITTEE : ORAPAN THOSINGHA, RN.,D.N.S., SUPORN
DANAIDUSADEEGUL, RN. D.N.S., KESSIRI WONGKONGKAM ,Ph.D.(NURSING)

ABSTRACT

This prospective observational research aimed to study the correlation among
nutrition, extent of burn and intubation and sepsis in patients with burn injuries. The studied
sample comprised of 90 patients who sustained burns and were admitted to 6 tertiary care
hospitals in Thailand. Chi-square and Fisher exact test were employed for statistical analysis.
Significant level was set at p value < 0.05.

The sample comprised 90 patients with burn injuries. The majority of them were
males 68 (75.6%) average age of 42.28 years (SD = 16.99 years). Most of them (45.6%) were
in the age ranged from 21- 40 years and sustained burn injuries by flame (55.6%). In regard to
severity of burn injury, the average % TBSA (total body surface area) of burn wound was
30.96 % TBSA (SD = 21.6% TBSA), 8.9 % had on inhalation injury and 35.6% (32 patients)
required intubation. About 23 percentages of the patients had chronic illnesses. Hypertension
was the most frequent co-morbid disease found (14.4%) among the patients. More than a half
of them (52.2%) showed relatively a low level of serum albumin with the average level of
32.74 g/L on hospital admission. About sixty percent of these patients demonstrated
malnutrition (Nutritional Risk Index - NRI <83.5-100). Twelve patients (13.3%) demonstrated
sepsis according to the sepsis criteria.

The result revealed that nutritional status, extent of burn more than 50%TBSA,
and intubation had a correlation with sepsis at p value of 0.025, 0.009 and 0.004 respectively.

It can be recommended that patients with burn injuries should be closely
monitored for their nutritional status. On hospital admission, serum albumin should be
assessed as baseline data and NRI is recommended for the ongoing nutritional assessment.
Early enteral nutrition should be performed to enhance the patients’ nutritional status so that it
can reduce the risk of sepsis. Moreover, patients who have the %TBSA of burn wound 50%
and over, and patients who required intubation, should be closely monitored for the occurrence
of sepsis.

KEY WORDS : SEPSIS/ BURN PATIENTS/ NUTRITION STSTUS/ INTUBATION/
EXTENT OF BURN
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1999 (cardiovascular) A1) (liver) FLUUMUAUDING (GI tract) gazszuvilssan (neurologic)

a d" M Y o o o a Ay A A 4
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M13197 2.1 1LEA9 Severity of Surgical Sepsis : SSS

System Levels of Dysfunction in Seven Organ Systems for Determining SSS
Rating of Dysfunction
1 2 3 4 5
Lung 02 by mask Intubated; no PEEP0%- PEEP >10%  Maximal
PEEP 10% PO, >50 PEEP, PO,
mmHg <50 mmHg
Kidney Cr. 1.5-2.5 Cr. 2.6-3.5 Cr.>3.6 Cr.>3.6 Cr.>3.6
mg/dL mg/dL mg/dL, mg/dL mg/dL, urine
adequate urine volume  volume 20
urine volume  20-50 ml/hr ml/hr
Coagulation Ecchymoses, PTT 45-65s  Platelets, Platelets Increased FSP
PT, PTT, PT 12-14s 20,000- 20,000 and
and platelet 100,000/cu /cumm, euglobulin,
count mm, PTT, elevated PT bleeding
normal >50s, PT>14 and PTT
s
Cardiovascular ~ Slight Livedo Vasopressors ~ Vasopressors Profound BP
hypotension moderate moderate large doses decrease
Hypotension doses despite
vasopressors
Liver LDH and Bilirubin Bilirubln 2.6- Bilirubin Precoma
SGOT 1.5-2.5 4.0 mg/dL 4.9-8.0 bilirubin >8.0
increased, mg/dL mg/dL mg/dL
bilirubln

normal
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M9 2.1 1LdA9 Severity of Surgical Sepsis : SSS(719)

System Levels of Dysfunction in Seven Organ Systems for Determining SSS
Rating of Dysfunction
1 2 3 4 5
GI tract Mild Moderate Severe Bleeding due to erosive  Mensenteric
ileus ileus ileus gastritis venous
Thrombosis
Neurologic Obtunded Disoriented  Irrational ~ Hyporeactive Coma

Y )
2.1.2.2 Sepsis Score : SS WarUuiiel A.7.1983 Tag Elebute taz
d' a a di’ A 1 1 Y d‘d a dy A
Stoner L‘waﬂizmumﬁmwaiuﬂizumaaﬂiﬂﬂmmmﬂqurgﬂfmmmmm&va”luﬂizumaaﬂ
NIITAUIANYITATTE (physiological) ANHULNIINIENTN (anatomical) LAZNITATIVNI
Y Aa va 1 I 1 A a dil =
103118N13 (laboratory) iy 4 AGUAINDING D NAURINITAAIYD IUNTLUAIADA
v Y v
RNWIEN (local effects of sepsis) m’wvlelgl} (pyrexia) waveInsaae lunszumaoalusseznaea
(secondary effects of sepsis) HAZHANTATININIHOIUHTANT (laboratory data) MFIAGIAVNS
a A A . . ' < R o Y ¥
Aaro lunszuadon (grading of sepsis) UMY U 4 NYY #a'lanmsriunldedianiaug
1 1 qu 9 = 9 d‘dd 1 o =1 d' 9 a
uaﬂmmazﬂquuuhlﬂizumsémmquuiq YoyanNuaNuuud iesawonz lalumsiseimiy
a dy A 9 L:ycu =Y o 9 1 1 v Y A
msaaelunszuaaenld uenaniidelainm i lslulsaneuianie luuaaziinved
o vq ¥ ay y 4 A Y, o 1 o a A
mmmzﬂumﬂzuuu"lﬂw@ minidelavenilandeandosazinedluszaunmsaniolu
A v o . . Y Ay A Y 1 o a &
NILUAADATEAVAT (mild sepsis) HazDINTODUTIWDYABTABY TUTZAUMIAAFD IUNITS 1A
A . ' Aq YA c?/’ [ £ Y 03/’ 9
1ADATUIIA (severe sepsis) AATUUUNTRUALG 0, 1, 2 uaz 3 Falums InazuuuiuIzang
o A ' QaJJ 1 Y A v 9 = Y o Y [ a
anvaznlsng o wrananiunlnamesnuvelavenazuuutazssiminussaumsan
dy A [ PRy ) dy 9 9 o 9 [
wolunszudiaon uazmﬂwmmﬂmmimizuuummaaﬂﬂup_jﬂ’mmmuuaﬂuazmmm
1 a dy o 9 I U @ o w 4‘ Yy 3 K
mMazuunveInavoInsaarotin lniuilitedagvosazuuusiutazinonaad 19 ud
1] 1 A d?’ 2 o 1 v Y dyc:»’ & o Y
FaaIUUINITNTZNANNVUIINHUAnIazuuu uivetilu 0, 2, 4 uaz 6 Fanildan

azuuuinuiu1'14 (Elebute & Stoner, 1983) #9131
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M990 2.2 uaes Sepsis Score :SS Waten 1: Scoring of Local Effects of Tissue Infection

Attribute Score

Wound infection with purulent discharge/enterocutaneous fistula
- Requiring only light dressing changed not more than once daily 2

-Requiring to be dressed with a pack, dressing needing to be changed more than

once daily, requiring application of a bag and/or requiring suction 4
Peritonitis
-Localized peritonitis 2
-Generalized peritonitis 6

Chest infection
-Clinical or radiological signs of chest infection without productive cough 2
- Clinical or radiological signs of chest infection with a cough producing purulent

sputum 4
-Full clinical manifestations of lobar/bronchopneumonia 6

Deep-seated infection (e.g. subphrenic abscess, pelvic abscess,empyema thoracis,

acute or chronic osteomylitis) 6

3197 2.3 LA Sepsis Score :SS Wateh 2 ; Scoring of pyrexia (oral temperature)

Attribute Score

Maximum daily temperature (°C)

36-37.4 0
37.5-38.4 1
38.5-39 2
>39 3
<36 3
Add
Minimum daily temperature > 37.5°C 1
If 2 or more temperature peaks above 38.4 °C in day 1

If any rigours occur in a day 1




1udnIends yindnedeniiaa wo.a. (Mswennagvg) /15

M3197 2.4 LLEA Sepsis Score :SS Wateh 3 Scoring of secondary effects of sepsis

Attribute Score

Obvious jaundice (in the absence of established hepatobiliary disease) 2

Metabolic acidosis

-Compensated 1
-Uncompensated 2
Renal failure 3

Gross disturbance of mental orientation/level of consciousness (e.g. delirium, coma)
and /or other focal neurological manifestations of pyaemia/septicemia (having
excluded other causes) 3

Bleeding diathesis (from disseminated intravascular coagulation) 3

M3197 2.5 LAY Sepsis Score :SS Wivon 4 Scoring of laboratory data

Attribute Score

Blood culture

-Single positive culture 1

-Two or more positive cultures separated by 24 h 3

-Single positive culture + history of invasive procedure 3

-Single positive culture + cardiac murmur and/or procedure tender enlarged 3
spleen

Leucocyte count ( x 109/1)

-12-30 1
->30 2
-<25 3

Haemoglobin level in the absence of obvious bleeding (g/dl)
-7-10 1
-<7 2
Platelet count ( x 109/1)
-100-150 1

- <100 2
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M990 2.5 LAY Sepsis Score :SS Watoh 4 ; Scoring of laboratory data (§19)

Attribute Score

Plasma albumin level (g/1)

-31-35 1
-25-30 2
-<25 3

Plasma total bilirubin level in the absence of clinically obvious jaundice

->25 pmol/l 1

. . o . £ A A
2.1.2.3 Diagnostic criteria for sepsis WAIUIVULINUD 1 a.71.2001 1ag
SCCM/ESICM/ACCP/ATS/SIS International Sepsis Definitions Conference elsziumsan
dy A 9 v dyd'd I Y Aa v a
e lunszuaidon nagsdusmdetsrndanuiulylaluemshiiminevauesdenisda
9 v v
1Pv993 198 39 1As05wkavesmsIdanenny 1wy anw liduasvesnzauaalusyuy
Tvaeu nnzideav1ndnFiau (arterial hypoxemia) azilaazeaniios (Oliguria)
¢S I o 3 o o {
ANMINMSAUTIAIVDUEDAI5 (Coagulopathy) LAz WUMINATEUMIHIUVRIA U Aouag
% g 9 1 dyd' o 9 o Aaa o a dy A
Fududets¥nihunlfdwnusilumsiddensaadelunszuadon Taodhvineluns
09/’ dyd' o [ 1 Yo o w a dy A
ﬂizﬂgmﬂm‘wa WAHIYALU i]ﬂﬁ]'ﬂu"llﬂﬂﬂ']iiﬁﬂ'ﬁ]'lﬂﬂﬂ')']ﬂﬂl@\‘lﬂ'ﬁ@]@L%ﬂiuﬂﬁgllﬁlﬁ'ﬂ@ ag
o o - A 4 ™ ] 4 3 L
vl ldausoriunlddluileaiv vazmuanudedu dndene Wuise Temilunia
aa A aa o a dy A o’dy " w9
AAURN LW'E'JTL!’1]ﬂﬂﬂW?%ﬂWi@lﬂL‘]ﬂfﬂuﬂﬁ$Llﬁlﬁ@@ (Levy et al., 2003)111mmmuummmeTmni
a I @ ] @ ™) {1 @ { @
Uszidudu 5 Wade g e anuzna i JeyaNiwwenmsoniay Jeyamernunzauga
= =~ 9 A [ 9 A [ o dy A
Gluigﬂﬂllﬁﬁlﬂﬁlu MIFYLFIHUINUVDIDIYIC UASUDYAUNYINUNITNIFIUUDIUDLIYD Iﬂfﬁw
9 aa o a dy A YR} dy
W‘]JGUleJ"ﬂGlL!fﬂﬁ'J’L!ﬂﬂﬂﬂ?ﬁﬁﬂl%@ﬁluﬂigllﬁlﬁ@ﬂ mm”lﬂu
Diagnostic criteria for sepsis :
Infection, documented or suspected, and some of the following:
General variables
Fever (core temperature > 38.3°C)
Hypothermia (core temperature < 36°C)
Heart rate >90 min or >2 SD above the normal value for age

Tachypnea

Altered mental status
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Significant edema or positive fluid balance (>20 mL/kg over 24 hrs)

Hyperglycemia (plasma glucose >120 mg/dL or 7.7 mmol/L) in the absence of diabetes
Inflammatory variables

Leukocytosis (WBC count >12,000 uL)

Leukopenia (WBC count <4000 pL)

Normal WBC count with >10% immature forms

Plasma C-reactive protein >2 SD above the normal value

Plasma procalcitonin >2 SD above the normal value
Hemodynamic variables

Arterial hypotensionb (SBP < 90 mm Hg, MAP <70, or an SBP decrease >40 mm Hg in

adults or <2 SD below normal for age)

Sv0O,>70%

Cardiac index > 3.5 L/min
Organ dysfunction variables

Arterial hypoxemia (PaO,/FiO, < 300)

Acute oliguria (urine output < 0.5 mL/kg/hr or 45 mmol/L for at least 2 hrs)

Creatinine increase > 0.5 mg/dL

Coagulation abnormalities (INR >1.5 or aPTT > 60 secs)

Ileus (absent bowel sounds)

Thrombocytopenia (platelet count < 100,000 uL)

Hyperbilirubinemia (plasma total bilirubin > 4 mg/dL or 70 mmol/L)
Tissue perfusion variables

Hyperlactatemia (>1 mmol/L)

Decreased capillary refill or mottling

E4
~

A A . . . . Yaw ) 1 Yo ¥ A '

InT99U® Diagnostic criteria for sepsis um%a"lu”lﬂumﬂmummﬂ‘wmﬂumq
k4
Pvemsdsziuings immnzausodihenwaluid

2.1.2.4 American Burn Association Sepsis criteria : ABA sepsis

I P A ~ 4 . '
criteria (w1 lumsdsziiunmsaade lunszuaasa ludihouwa lugd Tfuan

9J 1 1Y a . . . Y =
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szuumuauermsudidileluaunsasvenns lavuniueinsvesmsaade lunszud
1A0AITUNY (Greenhalgh et al., 2007) tiipsaindiheunaluiidiulngsz IdsumsIners

A A o 1 =®R A A 9 YR~ (] A
wsumsnlasunlasaananvsdluaanais Ivanuaseniiniilued1989 (Wolf, Jeschke, Rose,

Desai, & Herndon, 1997)



o a

wdiadeday unImeaNiing wo.a. (Mswennag ne)) / 19

9 9
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M339enseHAITeaen 1Y American Burn Association sepsis criteria UDITANIAY

U

3 [ a < 4 a a § U
uwa lndlnisansgomsnuiuniesdolunmsdsziiunsaase lunszumasaludiouma

Indgunss Taefisazideadede U5 Ao onue1ms 3 emsanly ﬁﬁ@i@llﬂﬁl(Greenhalgh,
et al., 2007)
1. Temperature > 39° or < 36.5°C
2. Progressive tachycardia > 110 bpm
3. Progressive tachypnea > 25 bpm not ventilated, Minute ventilation>12 1/min
ventilated
4. Thrombocytopenia (will not apply until 3 days after initial resuscitation)
<100,000/mcl
5. Hyperglycemia (in the absence of pre-existing diabetes mellitus)
5.1. Untreated plasma glucose >200 mg/dl or equivalent mM/L
5.2. Insulin resistance—examples include
5.2.1.>7 units of insulin/hr intravenous drip (adults)
5.2.2. Significant resistance to insulin (>25% increase in
insulin requirements over 24 hours)
6. Inability to continue enteral feedings >24 hours
6.1. Abdominal distension
6.2. Enteral feeding intolerance (residual two times feeding rate)

6.3. Uncontrollable diarrhea (>2500 ml/d for adults)

a o] Aa wva o
Tuiln.a. 2010 F1l (Chipp) wazame ldnuniuuunlgiduazmsinuluouaa
PR YA A a dy A 9 o A A .

voudihouwa lninimsaarelunszumaoaunas ldunz1iuniediio  American  Bum
.. . .. Y a A a o Y 9
Association sepsis criteria : ABA 3J11%1uﬂ1iﬂ53mumﬂﬂi]1ﬂllﬂ’313JL1’T3J”I$ﬁ3Jﬂ‘].II§‘]J’JEJLLNﬁll‘mJ
IANIUATOINBDUY (Chipp, Milner, & Blackburn, 2010) 4ag UUUMAUE (Mann-Salinas) 19

= o a & A Y 9 o A A .
Anvimaiinensaaie lunszuadealudilounaluid Tasiiunioslio  American Burn

k2

Association sepsis criteria : ABA 111/5ziiiumsaae lunszumasa/Soufouny SIRS Wy
. .. . . . IS A o Yo Y1 9
American Burn Association sepsis criteria : ABA am’Jmmmammumﬂ,ﬁvﬂuggﬂwuwa"lm
' - . S q a
410N31 SIRS N 0.619 (p = 0.028) 1Az 0.597 (p = .035) (Mann-Salinas, 2011) UBNIINU 1wl

Y. ) { . .. .
A.7. 2012 Taunu (Hogan) tazaae 193in151111A5094® American Burn Association sepsis
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. . dy 9 ao A = [ @ 4 A A v Y Qld'd
criteria.  :  ABA Hinldlumsditeednyinnuduiusveunioslonudieuna ludnd
nuaiFeluden TasAnuandeyadounasludihonna lnddmau 196 510 AinSnudalu
wavfjﬂamma"lﬁﬁ“luﬂﬂ.ﬁ. 2006 - 1n.¢1. 2007 WU Temperature, heart rate, insulin resistance,

(% @ d v o w aa A o a o @
and feed intolerance criteria ﬁmmauwuﬁamﬂﬁuﬂmﬂﬂgmqﬁamﬁeumnmﬁwzwﬁazmuﬂi
4 v
(univariate analysis) g WU 3 o1m3vu 'l 0.638 (95% confidence interval 0.573-0.704; P <
.001) (Hogan at al., 2012)
4 9 [ 9
TunsdAnpinsell Asedenlfinieiolsziiumsamde lunszumaoaludihe
9/ . . . A ¥ A oA .

uwa"lwmm American Burn Association sepsis criteria mqwaiumimaﬂiﬁmmmm American
Burn Association sepsis criteria 11999 Ind0yaA 199 WA UHAVEINTAT 52 INO TUNS

1 < Y = Y 3 o Y YA
ABUAUDIADNITLIALIVIINANNS pUNUAAI A UAINE IV AN TANUHNIZTULAE

awnsniunldldeTanudihouwalnd

2.1.3 tadeiifinanemsaawelunszumaonlugibauwalvsl

2131 01g ieinglersn vziAanadouanInuedden Iy

a 1 J a o '
FIsumIaLazaNNaIsalumsenlvuveusaaanas i?ﬂﬁﬂﬁ%ﬂﬂﬂﬂﬁﬂﬂﬂﬂlﬂﬂiNﬂ?ﬂ Tu

G q

1 o J L v % a
NUIIANUTIVOINLAE (T-cell) AR i’JﬂJﬁ\iﬂ”liﬁﬂﬁ\ﬁl@\iﬁ!ﬁ]fﬁﬁiuﬁﬂu"l‘ﬁllﬁ LagLNANIg
Y 1 9
5ﬂlﬁﬂl§ﬂ§ﬂ°§ﬂﬂi1ﬂ§]1u§ﬂﬂlﬂﬂ inflamm-aging (Franceschi et al., 2007) UONINU NMIHAN

. o Y A a3 Y 1
neutrophil N1TADUTUDIVUDY T-cell uazmwmmﬁﬁum B-cell ﬂaﬂﬁ\‘il"h’uﬂuﬁﬂﬁmiuﬂ'ﬁ

[

' a A . g Yy y o Ay
ADLAUDINDMIAAITDAAAY (Pereira et al., 2006) i Ia 1 ludgeergiuszuugiiquivee

A A dgl Y g A g a a3 9 o Y1 =)
ARANATNDIYNINNUY QQUULN@lﬂqq'E_J’]EJlﬂﬂﬂ'lirﬂ']ﬂHHJEU’]ﬂﬂ’]’]3\]5@“%3%’]‘1145']\3ﬂ1811ﬂ15

=

a o dil a @ IS Y [ 9 Aa A
!ﬂﬂiﬂlﬂfﬂiiﬂ%?ﬂﬂ?ﬂu@ﬂﬂ%ﬁN’JWH\‘WIL‘]JHL!NQ ua:maaﬂymmawquwumimamm

Q
Y

J 1 Ay o KR o Y v Y A =2 o

AR YRITWMBLAE I UVQUAUALIMI AN so Tumsaeduae Tsnanadaam
Y a a dy = 1 1 A 4
TiinamsAarenazimsuninszne lgnizumaonld

a a dy A 9 9 1 d‘
m3tamsaade lunszumasn ludgeorgezny launuaziiesiiqa
Y v v v Y
Tudszannsnguil TaeNznuergmash 63.8 1 lunedienin uenaniidilegeeigiooas
Y~ a & A 4 = 1 A 1A
65 YoIRNUMIAAre luNTZIAADA FINVAMWTER 13.1 111 ganRIengudu (95% CI,

12.6-13.6) (Martin, Mannino, & Moss, 2006)
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2.1.3.2 Tsasaw lufthoiidulsanmmmuniiszduihmaludenga
9 1 A A = A I Y a a a
HazMINIUAMILIMNY 1A 1WA vielimsazauvesd Iauluwden szitlumaldifannuiailng

A v 2 A a o g a =
1U§$Uﬂlaﬂﬂulﬂﬁa']ﬂﬂ3$ﬂ1ﬁ IﬂfJﬁ]gW‘UQTLNﬂlﬁ@@LLﬂQﬂgﬂa'@ﬁuﬁq INAALADAVSYANISLAS
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v W Y Aa a < A dy = A o YA A A A o
i'J‘JJGI'Jﬂullﬂ\T]‘(’J ANURaUNAvBINaALAT 'f]']’i)ﬂJﬁ’JlWWl"liﬁiJﬂ'lﬁLﬁﬂﬂﬂlﬂ\iﬁaﬂﬂmﬂﬂﬁiﬂﬂ']
v A Ao A Ty £ = o g A1 9 & <
Gh"iﬁa'f)ﬂlaﬂﬂﬂilﬂ']i!ﬁ@ﬂﬂglm’ﬁqullﬁ\‘]‘JJ'lﬂsUu ui’)ﬂ’i]']ﬂuﬂ']i“l/]']‘Viu’lﬂﬂ@ﬂ']utclfﬂjiﬂ‘ll@ﬁlﬂﬂ
A a a2 1 A A < A @ a Ao
189AVIIFUA polymorphonuclear ull]ﬂ “INﬂ$‘W‘U'J"Iﬂ'lﬁlﬂaﬂuﬂ‘ll@ﬂ!llﬂlaﬂﬂeu'nulﬂf]ﬁﬂﬁl')mﬂﬂ

a tﬂy 3 9 d? R A o A 1 A a dy o
mmm%mﬂu"lﬂ”l%mmu ﬂ'J"IiJﬁ']ll']ﬁﬂﬂluﬂﬁlﬁﬂﬂﬂﬂﬂ‘UW'J‘U@Qﬁﬂuvlﬂﬂ'liﬁﬂﬁf@aﬂaﬂ N1INI

Y A . ] dy Aa g A Y o A
YN phagocytosis UATNUFDUUANLTIYNITDUINAIY uam‘n‘um”lumimmaﬁmﬂaﬂﬂaau

Y
v A

1 A A A 9 o 4 3 A Y A v KR J
‘VI\‘WI?JQ(ll.!ﬂixllﬁla@ﬂuag‘ﬂlﬂﬂ?ﬂlﬂﬂﬂ‘].lLG]faﬁ"Ui’]Q lymphocyte NIFONHUINIFUNU ﬂﬂlﬂuﬁ"llﬂﬁ]

A o Y Y = Y o v a A a dy v Y A g A J
‘VI‘VHGLWEj‘ﬂ'JfJ?Jﬂ'NZJGHHVHHIﬁﬂ@]"Iﬂ’J"IﬂH‘]JfWI INANITAALYDA NG h],SFNTEJ LN@EJ‘]J'JEJVIL‘LIH

k4
a < a o a v
L‘]_l11’?’311!Lﬂﬂﬂ"li‘]ﬂﬂli]‘]ﬁ]1ﬂﬂ7]"lll%)ﬂu uazé’faﬂﬁmaﬂiﬂmuuu izuugué’uﬂuﬁmmﬁmmu

Y
!

° ] I o A a a v
A1ogudi msuiaunnanuieudinuanuszulunmsnansaadonazunsidng
4 a g U . ] U I
nszuaidoald msAny Feamsaaiovedilouna luinduimulaeuidieeoniu
J 1 § 1 { 1 g ]
2 nguae fiheniieny 15-54 U uaz diheniiong 55-91 I uazuendiheMmiunnmnuuaz i
1< 09: J 1 Y1 A Qs: 1 = Y A a a dy
AU 2 nqu wud Tugihendluwuia 2 nqueig Juud Tdunznansaaie
v 1 { 1 Q) 1% 1Y
lunszuadonnaingui bidlumvau fe Sesas 9 fMudesasy 2 uag Sevas 9.4 M Joo
Y 3 1 A & [~
az 3.8 Tudihens 2 nquorgnduwwimauuaz lidwuvnu (Memmel, Kowal-Vern, &
Latenser, 2004)
a dy A a ] 9 o Y a
2.1.3.3 ¥HAY9UT0 157 WolnaMIuIauIInaANuIauIzim lving
A '
vaunanazny v i luszezusmivezdeazeiang uanielu 48 $2luansn oz
2 1
WUMsI AL TnvouFonuaiizoniuUINNOYUTIIUAINI 15U B-hemolytic  streptococci
1 d H 1 1 A . . .
1 S. aureus FuilunuaiiGoniiogluaouilo (sweat glands) 130 1U3YUU (deep within hair
v 2
follicles) (Sharma, 2007) #4910 48 — 72 %1 Tus MAukaIziimInsyvouFonuaiiFoniuay
1INNUDN 21INTLUVMUAUHIE 1Y 1AZIINTTVUMUALD1M15V0981)70 15U P.acruginosa,
Y [

Klebsiella pneumoniae 118z E. coli iruidernuisoyadninyluanimmadonveslsaneruia
A 9 Y dy a o . 9
nIoHguangumn Mmrdatiemeuazaunalaen1sni skin graft Tuszezusn nislyen

9 = a oA [ a dy o 9 4’1 .

AMugarnazmsUgiamiurannisaIuaumsaade 91311 19WUI%0 Pacruginosa, K.
[ 9 Y

pneumonia 4% A. baumannii ununvouie b-hemolytic streptococci Uaig S. aureus UONINH

& T { AP o w a &
IO Abaumannii F¥uiluredunanianudiaglunisaayelulsaneruia
(nosocomial  infections) Tagimwizedgsluneeninafiliouwalvll (Gaynes, Edwards, &
o a ,&‘ A ,&‘ 1 v A 1
System, 2005) 91nM3d1329MIAAEse TunsZUMAAUDUYD 15AA1IY dzNUNAaNTN liAuay
9 4

Y dy = [ [ o A . [ d'
ANUAUMUYDUFDUINVUMNIHAINMINNTAYI92 11U T5ane1u1a Taede E. coli agnuluiun

Y [ Y v Y
12 %0 P. aeruginosa venuluiui 20 %o Klebsiella species venuludun 22 waziye A
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.. o A = v o Jdo s AaAa = a [ v 4
baumannii 3zWDTUIUN 26 LazlANNTURUTAUMITEFIA MIANBUNGINVYTANTANMS
Y Y
ANy Sosaz 30 aznuws lu 5 Suusnveamadnsumssne lulsaneruna uas Seeay
Y v Y
53 agnudenelu 15 Juusnueamstnsumssneda luTsaneuna duvuannude azny
Tuszuumaaunisle Sosaz 39 lunszumaoa Sosay 25 luuauwa Sosay 7 uazluszuy
a Y 491 A 1 1A 491 .. .
muauilagnne sesas 4 ¥y mu“lmy 9 YD A. baumannii, P. aeruginosa, K.
. dy . I dy ~ Y A
pneumoniae A S. Aureus (¥® P. aeruginosa WHudennu'lateslunszuadoauayszuy
Y 9y
Muaun1ela 1¥e A.Baumannii wi'ldesainuiaunauazileaads (%o A.baumannii 9wy
1 Y
==\

v v v v
drhheuna lvinfinundimedesnidesas 30 nazdiheuna lndninunaane Sovaz 30-60

Y

a4 & PR YA "y A da
Tuvauzi 1%e P. aeruginosa ﬂzwuiugﬂaatgwa"lwumuuwaumﬂ’maﬂax 60 UVBDINUNWINTY

a P 1 T Y 9 =1 a dy A [ d‘
NIMIAATZHAIAIRTIHU NI eT00az 25 Imsaare lunszumaoaluiui 5 veq
n155nwIadlulsanervia msaads luszuumaaurielaluiun 3 vesn1ssnyiai lu

a dy ~ v A [ [ 9
Tsanenuna waznwumsaarenuiauwaluiui 2 veanssnuidrlulsaneruia andoya
o 1 Y ' a dy A I 9 A Y 9
asnanaaldmunmaare lunszumasailunnzunsndounny Idvesludirouma
9 [V 1 d'sll v v o o 1

Indl nazdenalsngedgaanaszeznandiieduininiaeglulsane1uia (Keen et al.,
2010)

A a v X & A ' a 3 9

iWermmiaguiuaalailesvessameaiianisuiaiuanauieu
winamslasumlasmaisedianieluszuuguAnawsTINIAUEIT1IINI NMUTDTT Y
QAN ULAZAIZANYAUDIT19NY d9Ha 7 IINITNAYNANAUAINLI (immunosupression)

LY} a & ) A dAa ] ' 4
i I lumsaaeauun 18 uazwenianuvainvateny ldues 151 1¥e pseudomonas
. <3 Y ) Ya v 9 A A Y]
aeruginosa M3LUIARVINANNToUM IFAITaduan madouna lumsnan1sHLNA I
dy AaAa A Q' o U 9 1 A o 1 a d" 1
WouuaiGelinsmuiau wazunsnsznedhgnizuaasa 1h ldgmsaade luszuueaie
1 . . 1 [ !

Y939319M8 (Neely, Holder, Wiener-Kronishe, & Sawa, 2005) Aileuna Infdadludgniinimla
1 a da’ dy 1 9 dgl Y a dy d' o 1 a dy
ApMsAAITe 1o Tandwsanealuuu ladie msaadeiuiaunaszii lignmsaaielu

A 9

ASZUAIADA 1@ (Church et al., 2006)
a < < v A
2.1.3.4 ¥iaueamstnany mMsuiaRunauieulinnanmsg
1 [ 9 [] 1 = 9 = A
oe Toundanuanudourusenme tazazliaunauininanuiou arsadl nszuda 'l wie
v A lé 1 = % 1 da’
$99 (Stout, 2009) FavNANITWAIDEARIAD 111
< S v . vq
NTVIARLIINNITYNUITOUAIN (Scald burn 1nJury)WU”lﬂ1uLﬂﬂ
=3 1 [] [ S o a 4 4
Uszmnmdesas 70 uanwIdtos ludgeoigauiu duinazinannaiosdunioveunalrfou
Y
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o A o Aq ¥ a a = [ =] -3 a o
UNIAN" maumi%mmmwnvuqamuqﬂ mmaﬂmamwamuiwﬂgumﬂugmﬂmmwm
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(superficial dermal burn) mimmmﬁnﬂmigﬂ”lwam (Flame burn injury) sznadosas 50
a 1 o < o W o [ ] o I
ﬂglﬂﬂiuaﬂﬁfy’ Llagllﬂﬂgv\lllﬂ'li‘U']ﬂ!ﬁﬂ‘U’i]'lﬂﬂ']ﬁq@ﬂ'"laﬂﬂ'Jl!i'JlJ@s{’JfJ UAZIINNUNITUIALIU
1 v
981991 ANUANVBILHATIU N9z DIRIMIIFUANNTO full  thickness (Hettiaratchy &
< 3‘ aa.l‘ ) a a 09/' Aa o
Dziewulski, 2004) ﬂ'lﬁ‘]J']ﬂ!ﬁ]TJ%']ﬂﬂ']ﬁfa]ﬂuﬁl%}'ﬂua'Jﬂuuvl'lﬂlﬁ)mﬂUTﬂLLWﬁ‘UiL’Jﬂ!%uN'}WUQ N3
9 o £ I
wmﬁuaqmmmaﬂﬂ%naﬂumiwwﬂ’izmm 21-28 91U G]N@]Nﬁ]"lﬂﬂTi’]JTﬂH]’].Iiﬂﬂﬂ"liQﬂuh\IﬁfJﬂ
k4 @ a =K A @ asxl =K A o Y A 3 A dy a o
AFIANHUSUDINITINALNADININUIVUAD 11ﬂTﬁQﬂ‘VI"IﬁTEJ"UﬂﬂlﬁumﬂﬂLaﬂVlﬂJ"llﬁfNNTWLN N13
Y [ 4 dy SR A a a A
mﬂmamwaﬂﬂmamﬂizmm 4-6 ﬁ‘ﬂﬂﬁfi (Stout, 2009) L‘B@Iﬁﬂﬂﬂﬂﬂ?ﬁl%iﬂulﬁﬂiﬁﬂgﬂ

o A a o 491 =2 o 9/49/ ! 9y
UIALNAUTU ‘]Jﬁgﬂf’]‘]Jﬂ”].l?J“lfﬂ\WlN!‘]JﬂiU!,Glff]IﬁﬂWﬁTEJVITQi]QTI111’iL‘If@I§ﬂLLW5ﬂi%iﬂﬂmﬂ

e

A Y 1 09} 9
nszuaidon lddiienmsgmirieuain
v aa
Tidla.e. 2011 A5 (Kraft) wazaae lddnyimaaninianainly
' { < cy o
é’ﬂ’Jﬁuma"lwﬁ)ﬁmmwmﬂmigﬂ”mmﬂ (flame burn) waziideuain (scald burn) 314U 912
T A Y A a Aa a dy A 09: 1 g 91 A a3
510 nunidiheMideTianmsaaie lunszuadoanua 81 51o utaiu gihehviady
Y A g J v
1inmsgn lWaan 77 510 wag fiheuiaiunnmsgmirdouain 4 1o (Kraft et al., 2011)
< [+ ' '
M3 unnmsgn Iihdea (Electrical burn injury) wuinlugie
{ o o 3 1 a < %
ainsnar lunediheouna lniflulsanennalszinudosas 3-4 wavnldihdon danis
< a da' =\ ] =& v A £ =~ 9
manuriaisziinszua liihezdiuonnganiahlddnganie  saziimadiesnves
J ' qu o <3| o A 0
nszua I imadszniegansaesazgniiene usanszua Ilihezidludrnuenmsianeves
{ A Ao 3 g Aa s o
oo la wenvintiduiimsuiauanmsagn Ilihdeaninaninaszualiihd Tuilvgiu
A a 1 1 a R I @
mnadulvg vzmavinonnnszua s sge Famsuadumsnszue Iiiusagada
LI~ a 3 a Ao 1 1 1
piuilv 2 vida msmaduan ihwssge@aanmsilnszue Iihwssgeaiaiuaegveq
1 ] a v v W 1% ' 1
51918 nazmsuiauaIndszniel (Flash) imavinmisdudanvuseau Tadua i
1 1 § o‘ . .. o a < 1
nszud IWriusane Falunszua Tdhdr (Domestic electricity) sz ldnaunavuaanuadl
= a A & 9 A = 1 o o
anwanaseusnundumadimiontsesnvesnszua il uazeniinasenmsiinuvesiale
MIAImMaduRadag 18 (arrhythmias) nszue IWf 590G (“True” high tension injuries)
a A @ J A ' A A o I~ a Y @
vzinaiouseauli 1000 Traduiewinnin iiewevzgniaauusnuniuazineg
= A A . 491 A < dy I Y
gadouvuniov) TaefNvgwy necrosis  voulowouaznizgn  mswauiziunald
Y dy o 1 Y a . Y 3 [ dyd
ndnilogniitatenaliing rhabdomyolysis azn1z 1a11e'1d msviauludnyuziisa
9 ' A 9 9 g’ a a @ dy '
Apamsmimieiaealons nastimaunuludsuamnnuaziimsdaiionts inniumka
4 v o o 4 o S @
Tudoinaunqgou wazmsdudanunszualiihusegada 70000 Trad sz ldiuduasens
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1 1 (% d! 9 dy o Y a 9 v A o d" 1 d‘ 1
unasie Irlihussdugs Fsnnudoutiagi Imnauna Indszduamisaun Tudunseme
v W a a 1 <3 1 H 4 1
duda Tasdnasznuusnalumiuaziie odrelsnammsnil Ign IndMdedwesdien:
o A 4 . . . <3
M ldimuanuanvesuiauwadu'ld (Hettiaratchy & Dziewulski, 2004) M3UIARUIINNITYN

<3 { a ) g 4 '
lW#h¥oa (Electrical injury) Tasmwiziitnaain luihwsegeildlinsgudadiowouualug
dy 3 aa Y z @ o Y a = = Y dy Y
uenInil Mmsuauimmiisiudeihltnennudenieguusads ndmile idulszam
A 2 g Y a @ [ o B v Y a
vaoadeanaznizgn Fuiluwaldinamignaneivizlaoierznilsvessamelatoss ina
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< > { o
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1 ] Y Y
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Y .
woala (Abbas, Dabkana, Tahir, & Naaya, 2009)
< 1 [] a
MIVIAVIINA15AL (Chemical burn injuries) AU 1HRIZIAADIN
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14mmlu%zuﬂamamw513amﬂmzaJtmﬁﬂﬂﬂi@uemmmummimﬂﬂ coagulative necrosis
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A A a’d

mﬁmwmmmﬂuﬂﬁﬂ (Hettiaratchy & Dziewulski, 2004)
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3 2K o YA A a dy A . . .
Wuszeznaiu v liianudsslunsaayeniloa (ventilator-associated pneumonia
a o A 1A a A& 4 a 2 o [
'VAP) lazmatna VAP gnimua Iaghnuniimsaagenleanaiunains laneseniely
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Jr | L | NB1: Do not include erythema

o1 e Area Aged 1 5 10 15 Adult

\
{ . .
| ¢ I | \ ¢ |
\ | | \ W
| R LA VY A= half of head 9% 8% % Sh 4 I
A | 1 !
[ | i T | B = half of ane thigh 4 M (4 ah |
| \
1 | 1 1%, It Vi1,
] oy € = half of ane lower leg 2% 3 m | m
) o L T
) )

Published in eTG complete, March 2008. Therapeutic Guidelines Ltd. www.tg.org.au.
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ﬂﬁzgﬁumsﬁms‘ﬁyﬁ)°1uﬂsmmﬁamm American Burn Association sepsis criteria
(Greenhalgh et al., 2007) Fufhunaaimsdszdiu miamcﬁya‘luﬂimmﬁm“lué’ﬂ’muwa"lwﬂ’
yosaAuuNa luildaanigoIm3inT (American  Burn  Association) @31/ 1471 inauailuns
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1. Temperature > 39° or < 36.5°C

2. Progressive tachycardia > 110 bpm
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3. Progressive tachypnea > 25 bpm not ventilated, Minute ventilation >12 1/min
ventilated
4. Thrombocytopenia (will not apply until 3 days after initial resuscitation)
<100,000/mcl
5. Hyperglycemia (in the absence of pre-existing diabetes mellitus)
5.1. Untreated plasma glucose >200 mg/dl or equivalent mM/L
5.2. Insulin resistance—examples include
5.2.1.>7 units of insulin/hr intravenous drip (adults)
5.2.2. Significant resistance to insulin (>25% increase in
insulin requirements over 24 hours)
6. Inability to continue enteral feedings >24 hours
6.1. Abdominal distension
6.2. Enteral feeding intolerance (residual two times feeding rate)

6.3. Uncontrollable diarrhea (>2500 ml/d for adults)
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Klebsiella pneumoniae 7 43.7
Staphylococcus aureus 3 18.7
Staphylococcus coagulase 3 18.7
Streptococus viridans 2 12.5
Enterobacter 2 12.5
Streptococus pneumoniae 1 6.3
Acinetobacter baumannii 1 6.3
Acinetobacter woffii 1 6.3
Enterobacter cloacae 1 6.3
Pseudomonas aeruginosa 1 6.3
Pseudomonas stutzen 1 6.3
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NAITNN 4.2 @ﬂ’mmuolmgu3zﬂummaguuimumﬂmmmjmﬁﬂm nay

(% a 9 1
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gaufl 4 Joyannudunusszrnsavtanudasmularinmsusniu vinaves

vV v (Y a 5 A
‘]J1ﬂ!!Nﬁ!!a3ﬂTﬂiﬂl9‘538?1181%ﬂ“lJm‘iﬂﬂ!‘ﬂ@cl‘Mﬂizumﬂﬂﬂ

H [ I Y Y] 1% @ J A [
1INANTNN 4.4 WU dtiaNudsaau InsmsusnsuiaNuduRusIFIaui

aa A (%

Y ]
msaade lunszuddonosniiodiAynedda Nszaup = 0025 YUIAVBILIAUNAL

v o da @ a 4 1 v o w aa A @
ﬂ’ﬂllﬁiJW‘L!‘ﬁLGN‘U”JﬂﬂUfﬂiﬁﬂL%’t’)ﬂluﬂi$LLﬁLﬁﬂﬂ@ﬂNﬁuﬂﬁWﬂﬂJﬂNﬁﬂ@] ﬁigﬂ‘ﬂp =0.009 N3

=).

Y
[ ] [ [} Jd Aa [Y] a L] Y] o aa
Tanesenielalinnuduiusizauandumsaade lunszumaonsdniivodAgnieana

3R p = 0.004



v a =) v

UENS AT WanN15I%8 / 56

4 ) v o " w { g9 o
ﬂ1§1\1ﬁ 4.4 T@Haﬂﬁ’luﬁuwu‘ﬁﬁgﬂ']'lﬂ@G]fﬁﬂ'J’llll%ﬂ\?@’luiﬂ"]fu'lﬂ'lﬂﬁﬂﬁﬂ VUIAVDIUTIALNA

Y
waznslaveiemelanumsaae lunszuaaon

fauls Aaelunszumden  hifaielunszuaiion P value
Fyiianaudsadndarinms 0.025*
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*fisher exact test
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FACTORS ASSOCIATED WITH SEPSIS IN PATIENTS WITH BURN INJURIES
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EXTENDED SUMMARY

Background and Significance of the Problem

When sepsis occurs in burn patients, it affects mortality and disability
rates. Sepsis also prolongs recovery which causes patients to require long hospital
stays and increases treatment costs. According to the study of ZAREI et al who
conducted a study in 1,076 patients with wound sizes coverning 39.9% + 25.8 of the
body, at total of 437 patients (33.1%) died, 277 patients (63.6%) died mostly due to
sepsis, 109 patients (24.9%) died due to respiratory failure, and 12 patients (2.7%)
died due to renal failure (Zarei et al., 2011). Sepsis remains the main cause of
mortality in burn patients (Hogan et al, 2012). Disease control and prevention centers
have reported that sepsis ranked as the tenth cause of death in 2006 (Heron et al,
2009). Not only does sepsis affect life, but it also affects the economy in that the
disease costs sepsis patients over 16 million dollars for treatment in the United States
(Moore, Moore, Jones, Xu, & Bass, 2009).  According to statistics on patients
receiving treatment in intensive care units in England, Wales and Northern Ireland
during 1996-2004, the rate for sepsis to occur within 24 hours increased from 23.5% in
1996 to 28.7% in 2004 (Harrison, Welch &Eddleston, 2006).

Burn injury causes widespread skin damage leaving the body susceptible
to invasion by disease. When injuries occur, the body responds with the Systematic

Inflammation Response Syndrome (SIRS) causing the vascular endotherlim to secret
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such substances as coagulation and cytokine as permeability increases and white blood
cell function decreases, thereby leading to more tissue damage. Burn injuries also
suppress macrophage activation which results in infection. If the infection is not
stopped, the disease will eventually spread to the blood stream and cause sepsis
(Chipp, Milner, & Blackburn, 2010). The literature review revealed a number of
factors potentially turning burn injuries into sepsis. For example, the study of Jeschke
et al (2007) found 5 percent of patients with wound sizes covering 40-59% of the body
to develop sepsis; 24% of burn patients with wound sizes coverning 60-79% of the
body developed sepsis and 38% of burn patients with wound sizes coverning more
than 80% of the body to develop sepsis (Jeschke et al, 2007). Hence, wound size can
be concluded to be a factor contributing to infection. Moreover, larger wounds mean
greater risk for infection. In addition, heat-related injuries also affect the body’s
immune system and suppress the immune system which leaves the body susceptible to
sepsis.

Nutritional condition is a factor affecting the body’s cell immunity
(Alberda, Graf &McCarger, 2006). When an injury occurs, the body responds
metabolically as metabolism increases and leads to severe catabolism with loss of lean
body mass resulting in suppressed immunity, especially, in terms of the body’s
immune response. Thus, pre-injury nutritional condition may be a factor contributing
to sepsis (Suri, Dhingra, Raibagkar, & Mehta, 2006).

Treatment-related factors such as intubation to maintain the respiratory
system, tubular feeding and urinary catheterization to monitor urinary output all
contribute to sipsis because intubation opens the opportunity for the spreading of
disease. In addition, intubation disturbs normal immune function, thereby resulting in
even greater susceptibility for sepsis (Cohen, Brun-Buisson, Torres, & Jorgensen,
2004; Koenig & Truwit, 2006; Mlcak, Suman, & Herndon, 2007).

In summary, sepsis in burn injury patients is a significant problem causing
extended hospital stays and potentially fatal complications. Despite the
aforementioned, nursing research or studies on sepsis in burn injury patients have not
been conducted in Thailand. In addition, no back-dated data from burn patients’
medical records have been studied. Hence, the investigator in the present study is

interested in studying the correlations between pre-injury nutritional condition, wound
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size, intubation and sepsis in burn injury patients. The findings can be used to provide
care to patients and to promote sepsis prevention in burn injury patients.

Research Objectives

To study the correlations among nutrition risk index admission, wound

size, intubation and sepsis in burn injury patients.

Research Hypotheses

Nutrition risk index admission is correlated with sepsis in burn injury
patients.

Wound size is correlated with sepsis in burn injury patients.

Intubation is correlated with sepsis in burn injury patients.

Research Methodology
This descriptive research was conducted to study the correlations among
nutrition risk index admission, wound size, intubation and sepsis in burn injury

patients.

Population and Sample Group

The population and sample group comprised ninety male and female burn
injury patients aged 18 years or older who were treated at the burn unit and burn center
of the following tertiary hospitals: Siriraj Hospital, Nopparat Rajathanee Hospital,
Bhumibol Adulyadej Hospital, Police Hospital, Ratchaburi Hospital and
Sapphasitthiprasong Hospital.
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Data Collection Instruments

1) General Data Record Form used to record data on gender, age, cause of
injury, diagnosis, percentage and size of injured skin by the Lund and Browder
method and intubation.

2) Nutrional Condition Record Form - The researcher adapted the form
from the Nutrition Risk Index (NRI) and used the form to assess nutritional risk index
admission, which could be calculated from the concentration of serum albumin and
current weight with ideal body weight (Buzby et al., 1988; The Veterans Affairs Total
Parenteral Nutrition Cooperative Study Group, 1991; Kyle et al.,, 2005). The
researcher used the serum albumin value obtained from the laboratory test on the first
day of treatment in the calculation.

3) Sepsis Record Form - This form was adapted from the American Burn
Association sepsis criteria (Greenhalgh et al., 2007) and used to assess sepsis in burn
injury patients by using the criteria set by the American Burn Association. In
summary, a patient meets burn criteria when at least three of the following symptoms
occur: body temperature, heart rate, respiratory rate, hyperglycemia and
gastrointestinal symptoms.

Data Collection Methods

After the approval had been granted by the Siriraj Hospital Siriraj
Institutional Review Board, Faculty of Medical Science, Siriraj Hospital, Mahidol
University, and the hospital administrators of the hospitals serving as the data sources,
the researcher handed a letter of introduction from the Faculty of Graduate Studies,
Mahidol University and the certificate from the Institutional Review Board on
Research in Human Subjects to the administrators, the burn unit chiefs and chiefs of
all six burn centers to introduce herself and request cooperation in data collection with
access to patients’ medical records. The researcher requested cooperation from the
nurses stationed at the patient wards of each hospital serving as data collection sources
the researcher had contacted in advance. Moreover, the researcher called daily at 5.30

pm to ask the nurses whether or not any patients had met the inclusion criteria and
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would be able to participate in the research. Next, the researcher made plans to meet
with the patients to explain the details of research project. Once approval had been
granted by the attending physicians for the patients and the patients had consented to
participate in the research project, the researcher met with the patients who were
potential recruits and assessed the candidates in line with the inclusion criteria. If the
patients were unconscious or unable to communicate with the researcher (for example,
patients who were intubated or on mechanical ventilation), the researcher would meet
with the patients’ legal representatives to read and explain the project details,
objectives, expected benefits, reasons for the invitation to participate in the research
and methodology. The patient or the patient’s representatives were given
opportunities to ask questions until they understood and the researcher requested that
the patients participate in the research. The researcher was considerate of and upheld
the participants’ personal rights and confidentiality. The patients or patients’
representatives were assured that there would be no impact on the patients’ treatment.
Once the patients or patients’ representatives had consented to participate in the
research, the researcher asked the recruits or representatives to sign informed consent
forms. The researcher then collected and recorded the data on the research
participants in the forms for recording general data, nutritional condition assessment
and sepsis assessment. Next, the researcher verified the completeness of the data
before submitting the data to data analysis (spss version 16).

In the present study, the researcher set the sample group size at 90

subjects.

Findings

68 of the patients, or 75.6%, were males with a mean age of 42.28 years
(SD = 16.99); 45.6% ranged in age from 21- 40 years old; 21 patients, or 23.3%, had
the following chronic diseases, hypertension (14.4%), diabetes (6.7%) and
hyperlipidemia (5.6%). The burn injuries were caused by the following: fire (55.6%),
by electrocution (26.6%), hot water (15.6%) and chemical (2.2%), while 8.9% had
also suffered from smoke inhalation. Before the treatment, 72.2% of the patients had

not received any primary care and 31.1% were given intravenous infusions. 51.1% of
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patients had antibiotics, and antibiotics are the most common is cefazolin (37%),
colonization (17.8%), common infection are klebsiella pneumonia (43.7)

Nutrition risk index admission Data

The patients mean albumin level was 32.74 and 52.2% of the patients had
albumin levels that were lower than normal (normal level = 35-55 g/L), while 61.1%

of the patients were at malnutritional levels or NRI < 83.5 — 100 points.

Table 1 - Data on nutrition risk index admission of Burn Injury Patients (n-90)

Nutritional Condition Number Percentage
Serum Albumin (g/L)

<35 47 52.2

35-55 43 47.8

(X'=32.74, SD = 10.69, Min = 14, Max = 59)

Nutrition risk index admission

(NRI)
>100 35 38.9
97.5-100 5 5.6
83.5-<97.5 20 22.2
<835 30 33.3
A nutrition risk index admission 55 61.1
(NRI <83.5 - 100)
No nutrition risk index 35 38.9

admission (NRI > 100)

Data on Wound Size, Treatment and Sepsis

The patients had wound sizes covering 1-95% of the body with a mean
wound size of 30.96 (SD = 21.61); 18.9% of the patients had wound sizes exceeding
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50% of the body; 32 patients (35.6%) were intubated, on ventilator (78.1%) and 12
patients (13.3%) had sepsis.
Table 2 - Data on Wound Size, Intubation and Sepsis in Burn Injury Patients (n = 90)

Variable Number Percentage
Wound Size
> 50% of total body surface area 17 18.9
1-50% of total body surface area 73 81.1
(X'=30.96, SD = 21.61, Min = 1.0, Max = 95.0)
Intubation
Intubated 32 35.6
On ventilator 25 78.1
On O2 T-piece 7 21.9
Not Intubated 58 64.4
Sepsis
Septic 12 13.3
Not Septic 78 86.7

Data on Correlations between Nutrition Risk Index Admission,

Wound Size, Intubation and Sepsis

The analysis on the correlations between nutrition risk index admission,
wound size, intubation and sepsis revealed nutrition risk index admission to be
negatively correlated with sepsis with statistical significance (p = 0.025). Furthermre,
wound size was found to be positively correlated with sepsis with statistical
significance (p = 0.009) and intubation was found to be positively correlated with
sepsis with statistical significance (p = 0.004).
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Table 3 - Data on correlation among nutrition risk index admission, wound size,

intubation and sepsis.

Variable Septic Not Septic P value
Nutrition risk index 0.025*
admission
A nutrition risk 11 (20) 44 (80)
index admission
No Nutrition risk 1 (2.9) 34 (97.1)
index admission
Wound size 0.009*
> 50% of total body 6 (35.3) 11 (64.7)
surface area
1-50% of total body 6 (8.2) 67 (91.8)
surface area
Intubation 0.004*
Intubated 9(28.1) 23 (71.9)
On ventilator 8 (32.0) 17 (68.0)
On 02 T-piece  1(14.3) 6 (85.7)
Not Intubated 3(5.2) 55 (94.8)

*Fisher Exact Test

Discussion of the Findings

Nutrition Risk Index Admission is Correlated with Sepsis in Burn
Injury Patients

According to the findings, pre-injury nutritional condition at NRI < 83.5 —
100 is correlated with sepsis in burn injury patients with statistical significance at p =
0.025, possibly because the patients with NRI < 83.5 — 100 were in malnourished
conditions. In other words, the patients’ serum albumin levels were lower than normal

value at < 35 g/L. Serum albumin is a protein synthesized by the liver and is essential
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for a variety of functions. For example, serum albumin is the key component in
maintaining normal conditions of plasma colloid oncotic pressure, and it is also the
first protein in the transport of various substances in the circulatory system such as fat,
hormones and medication (Lyons, Whelan, Bennett, O'Riordan, & Silke, 2010).

The normal serum albumin value is 35 — 55 g/L (Ursula, et al, 2005). This
number reduces substantially in burn patients by diffusing through blood vessels to
cause constant protein loss via the wound. In addition, plasma protein systhesis in the
liver is affected during the acute phase, even when the burn wound is as small as 0.8%
of the body (Joaquin, Jesus, Luis, Leo, & Jorgel, 2013).

The body’s immune system can be divided into two types, namely,
nonspecific and antigen specific.  Non-specific immunity includes the skin, mucus
membranes, phagocytic cells, muscus, cilia, complement, lysosomes, interferon and
humoral factors (Chandra, 1997). These are the front runners in protecting the body
from diseases. When burn injuries occur, these immune systems appear to be
destroyed with the entire mucus membranes, thereby allowing diseases to enter the
body easily. In addition, patients with malnutrition have low protein in their bodies
whereas proteins are key elements in the immune system. When the body is deficient
in protein, the immune system is weakened. When diseases enter the body, infection
occurs and diseases easily spread to the blood stream (Macedo & Santos, 2005).

In addition, when patients with malnutrition already have low blood
protein level are injured by heat or skin damage, membrane selectivity is diminished,
thereby resulting in greater protein loss outside the blood vessels (Lehnhardt et al.,
2005). Burn patients are immonocompromised and septic conditions can occur more
easily than in ordinary patients (Stahel, Smith, & Moore, 2007).

Thus, it can be concluded that malnutrition is correlated with sepsis in
burn patients. The aforementioned finding concurs with the study of Collins,
Kershaw, Brockington (2005) which found malnutrition to be capable of leading to
immunodeficiency which in turn leads to risks for complications such as pressure
sores, delayed healing and increased risks for infection. In addition, burn patients are
particularly susceptible to sepsis. This finding concurs with the study of Wild,
Rahbarnia, Kellner, Sobotka, Eberlein (2010) which found wounds to take longer to
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heal in malnourished patients, thereby making the patients susceptible to disease and
sepsis.

Wound Size is Correlated with Sepsis in Burn Injury Patients

According to the findings, wound sizes larger than 50% of the body is
correlated with sepsis with statistical significance at P = 0.009. The aforementioned
finding might be explained in that the skin is the body’s first line of protection against
disease. When burn wounds occur for any reason, e.g. fire, hot water, electrical shock
and chemicals, the skin is damaged from the epidermis and dermis to the subcutaneous
layer. The severity of the wound depends on the time and surface area exposed to
heat, which directly affects wound size (Rani & Schwacha, 2011). The injury caused
by the heat results in damaged skin and tissues in the area surrounding the wound. In
addition, protein is also lost through the wound and there is a release of toxic pro-
inflammatory mediators with platelet activating factors into the body’s circulatory
system resulting in systematic inflammatory response syndrome (SIRS). This
inflammatory response leads to changes in immune cells such as neutrophils and
macrophages, as immune factor generation dysfunction as a result of protein
disintegration and adds to the risk for infection. When a wide skin area is damaged,
additional SIRS occurs throughout the body and the patients wound becomes a virtual
large disease receptor allowing diseases to directly enter the body. When the healing
process is prolonged, the chance for exposure to disease escalates and diseases
entering the body via the wound then easily spread into the blood stream to result in
sepsis (Macedo & Santos, 2005).

The aforementioned finding concurs with the study of Jeschke et al (2007)
which found the rate of sepsis to be 5% in patients with wounds covering 50% of the
body with a sepsis rate of 24% in patients with wounds covering 70% of the body and
38% in patients with wounds covering 87% of the body. Therefore, the larger the
wound size, the higher the chance for sepsis. The study of Huang (2010) conducted in
106 patients found 59 patients with wounds coverning 67% of the body to develop
sepsis.
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Intubation is Correlated with Sepsis in Burn Injury Patients

According to the study, intubation is correlated with sepsis at p = 0.004.
The aforementioned finding might be explained in that when a patient is injured by
heat and smoke inhalation in addition to hot fumes, hot liquid or incompletely
combusted chemicals, the result is direct injury. The injury from the heat in the upper
respiratory system tends to cause pathology in the area above the larynx, thereby
resulting in swelling of the mucus membrane and the respiratory tract is obstructed
within the first 24 hours. The symtoms eventually improve within a week.
Inflammation of the mucus membrane is related to exposure to liquid substances
during the early stages of the injury (Bourdeaux & Manara, 2008) resulting in the need
for intubation to support respiration.

Intubation reduces the reaction in the respiratory tract. Closing of the
larynx, coughing, mucociliary clearance mechanisms and immune cell-mediated
responses are the mechanisms preventing infection in the respiratory system (Mosier
& Pham, 2009). When such mechanisms fail to function normally and intubation
inhibits the body’s immune system, diseases enter the body and easily result in
pulmonary infection as a result of the invasion by diseases through the lower
respiratory system and lung parenchyma in combination with the dysfunction of the
body’s disease prevention mechanism. Under normal circumstances, the human
repiratory system is equippd with a disease prevention process in the lungs by
anatomical barriers such as the glottis and larynx, coughing reflex, tracheobronchial
secretion, mucociliary lining, cell-mediated and homoral immunity and phagocytic
system in the alveoli, macrophages and neutrophils. When these components are
invaded by disease or the patient’s inevitable illness and the preventive mechanism
becomes weakened, respiratory infection results. Not only does intubation suppress
natural preventive mechanisms between the oropharynx and trachea, but it also allows
bacteria to travel into the lungs, thereby causing choking at the
oropharyngealmicroflora or contamination by disease with choking of secreted
substances in the upper respiratory tract as the secreted substances surrounding the
respiratory tract flow into the lungs and swallowing is suppressed. In this way,
pulmornary infection occurs (Chastre & Fagon, 2002) and sepsis develops in

conjuction with compromised protective mechanisms.
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The above findings are concurrent with the study of Steinzall, Bak,
Sjoberg (2008) in 16 intubated patients who had inhaled and been choked by smoke in
which 5 patients were found to develop sepsis. In addition, the study of Su et al
(2012) found 7of 32 (21.9%) of intubated patients to develop sepsis.

Recommendations and Implementation of the Findings

1) There should be a nutritional risk assessment on admission of patients
to burn all the basic information. Editing and nutritional treatment of patients
continued throughout the period of treatment in hospital

2) Patients at nutritional risk index admission. Surveillance of infection in
the blood stream closely. And adding nutrients to patients early. To reduce the risk of
infection in the bloodstream. Because nutrition affects to immune

3) Preventive and monitoring measures must be taken for patients with
wound sizes larger than 50% of the body until wounds are healed. Furthermore,
nurses should be educated in nursing roles and responsibilities in using sepsis
monitoring instruments.

4) Measures must be taken to monitor for complications in intubated
patients to prevent infection during intubation and extubation once the patient’s
symptoms have improved. Periodic reviews must also be conducted on guidelines for

the care of intubated patients in the units.
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