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Available Online: 01Jul 2025 : In recent years, plasma base deficit (BD) has gained attention as a suitable marker for

evaluating blood flow and predicting outcomes in burn patients. Accordingly.
[ST9TEATE This study aims to evaluate the utility of serum lactate and base deficit as prognostic markers
for mortality in burn-injured patients.
[VETEEE This analytical cross-sectional study was conducted on 389 patients with burns of 20% or more.
Blood samples were collected to measure BD and serum lactate levels, repeated every 12 h during the
first 48 h of hospitalization. Demographic information and hospitalization details were recorded in a
collection form, and all data were entered into the SPSS software, version 21, for statistical analysis.
5T The average age of the patients was 32 years and most of them were male. Serum lactate levels
were significantly higher in deceased patients compared to those who improved (P<0.001) and BD was
significantly lower in the deceased group (P<0.001). The best cutoff points for serum lactate at the third
¢ hour were 4.5, with a sensitivity of 96.9% and specificity of 95%. For bicarbonate at the second hour,
Keywords: © the cutoff was -3.25, with a specificity of 96% and sensitivity of 94%. On the second day, the cutoff for

Burns, Plasma base bicarbonate was 4.5, with a sensitivity of 98.6% and specificity of 87%.

deficit (BD), Predic- i [&TEMERY Measuring BD and serum lactate levels can be valuable tools in the assessment and
tive tools, Mortality, management of burn patients. Additionally, the determined cutoff points for BD may be useful in
Serum lactate : triaging burn patients.
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Extended Abstract

Introduction

evere burns cause microvascular damage,

leading to rapid fluid loss, hypovolemic

shock and reduced organ perfusion. A 2023

study on 2651 burn patients in Spain found

that most were male (61%), with scalding

as the leading cause. Mortality (4.3%) was
linked to age, smoke inhalation, and full-thickness burns,
with multiorgan failure being the primary cause of death.
Fluid resuscitation (2—4mLx%TBSAxkg total body sur-
face area [TBSA] in 24 h) is critical but controversial,
as over-resuscitation worsens edema and hypoperfu-
sion. Ideal markers, like serum lactate and base deficit,
help detect hypoxia and guide therapy, though optimal
endpoints remain debated. Traditional monitoring (urine
output, blood pressure) may delay shock detection, in-
creasing infection and mortality risks. Invasive tools
(e.g. central venous pressure) improve precision but are
costly and risky. Global oxygenation indices (e.g. gastric
pH) are more predictive than practical. Ultimately, organ
perfusion is the resuscitation goal, with lactate reflecting
oxygen imbalance and prognosis. This study evaluates
whether serum lactate and base deficit can predict mortal-
ity in burn patients, addressing gaps in current monitoring
and resuscitation strategies.

Methods

This cross-sectional study analyzed 389 burn patients
(>20% TBSA) admitted to Velayat Hospital, Iran (March-
September 2019) to evaluate resuscitation outcomes.
The cohort comprised conscious adults (>18 years), with
consent obtained from relatives for unconscious patients,
while excluding those with pre-existing cardiopulmonary
conditions, inhalation injuries, or early mortality (<48
h). Burn severity was assessed using Liu’s method, with
fluid resuscitation guided by the Parkland formula (4 mL/
kg/% TBSA of Lactated Ringer’s), titrated to maintain
urine output at 1 mL/kg/h and mean arterial pressure > 65
mmHg. Intensive monitoring included g2 h vital signs and
urine output measurements, plus serial arterial blood sam-
pling (q12 h for 48 h) to analyze serum lactate (normal <2
mmol/L) and base deficit using standardized HITACHI/
ROCHEH analyzers, with single-laboratory protocols
minimizing variability. Comprehensive data collection
captured demographics, burn characteristics, resuscitation
parameters and clinical outcomes, with separate analysis
for inhalation injury subgroups. Statistical processing us-
ing the SPSS software, version 21, employed descriptive
analyses, independent t-tests, chi-square tests and mul-
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tivariate regression (COX repeated measure analysis of
variance), with significance set at P<0.05. The study de-
sign emphasized rigorous biomarker monitoring to assess
their predictive value for mortality and organ failure while
maintaining methodological consistency through central-
ized laboratory analysis and blinded outcome assessment
where applicable.

Results

This study analyzed 389 severe burn patients (>20%
TBSA) admitted to Velayat Burn Center in Rasht City,
Iran, to evaluate the predictive value of serum lactate
and base deficit for mortality outcomes. The cohort had
a mean age of 31.8+41.9 years (range 19-92 years), was
predominantly male (77.6%), and presented with a mean
burn extent of 43.1+23.3% TBSA, mostly third-degree
burns (62.9%). Key findings revealed a 24.7% mortality
rate, significantly associated with older age (>35 years),
larger burn extent (50-75% TBSA: 59.2% mortality;
>75%: 88.9%) and higher burn degree (fourth-degree:
78.1% mortality). Serial biomarker measurements dem-
onstrated that non-survivors maintained significantly
higher lactate levels (P<0.001) throughout hospitaliza-
tion, peaking at 6-24 h post-injury before declining,
while survivors showed consistent reduction (P<0.001).
Base deficit similarly distinguished outcomes at all
timepoints (P<0.001). Receiver operating characteristic
analysis identified optimal predictive windows: lactate
at 18 h post-admission showed the strongest predictive
value (area under curve [AUC]=0.997), with cutoff of
4.5 mmol/L (96.9% sensitivity, 95.9% specificity), while
base deficit at 6 hours post-admission was most predic-
tive (AUC=0.964) at -3.25 cutoff (94.5% sensitivity,
96.9% specificity). Multivariate analysis confirmed both
biomarkers as independent mortality predictors after con-
trolling for sex, burn characteristics and sampling time
(P<0.001), with a particularly strong association for lac-
tate (partial Eta squared=0.863). The results demonstrate
that early (6-18 h) serial measurements of lactate and base
deficit provide robust, time-sensitive mortality prediction
in severe burns, maintaining prognostic value even after
adjusting for confounding factors.

These findings support incorporating these readily avail-
able biomarkers into standard burn resuscitation proto-
cols to improve risk stratification, with lactate levels >4.5
mmol/L at 18 h and base deficit <-3.25 at 6 h serving as
critical thresholds for identifying high-risk patients. The
study highlights the importance of dynamic biomarker
monitoring rather than single measurements, as the tem-
poral patterns (particularly the 6-24 h lactate surge in non-
survivors) provide crucial prognostic information beyond
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absolute values. These results have immediate clinical
applicability for burn centers, suggesting that early identi-
fication of high-risk patients through this monitoring ap-
proach could guide more aggressive interventions and re-
source allocation, potentially improving outcomes in this
vulnerable population. The strong predictive performance
maintained after multivariate adjustment reinforces the
utility of these biomarkers across diverse burn patient de-
mographics and injury patterns (Table 1).

Conclusion

This study analyzed 389 severe burn patients (>20%
TBSA), finding 25% mortality. Key predictors included
age>35 years (higher mortality), larger burns (50-75%

TBSA: 59.2%; >75%: 88.9%), and third-degree burns.
Serial measurements showed non-survivors had persis-
tently elevated lactate (peaking at 6 h) and progressively
worsening base deficit. Optimal predictive thresholds
were: Lactate >4.5 mmol/L at 18 h (96.9% sensitivity) and
base deficit <-3.25 at 6 h (94.5% sensitivity). The study
confirms these biomarkers’ value for mortality prediction,
with delayed lactate clearance indicating poor prognosis.
The results support incorporating serial lactate/base defi-
cit monitoring into burn resuscitation protocols to guide
treatment and improve outcomes. Limitations include a
single-center retrospective design. This study confirms
plasma base deficit and serum lactate as rapid, valuable
markers for monitoring burn resuscitation. We established
time-specific cutoff values correlating with mortality risk,
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Table 1. Comparison of lactate and base deficit changes relative to the 6-hour mark between relative recovery and mortality groups

Burn Outcome Partial Recovery Death Total P
Mean1SD 1.55+1.69 1.38+1.62 1.51+1.67
6-12hvs 0-6h 0.393
Median 2.00 1.50 2.00
MeantSD -0.66+1.44 3.36+1.49 0.34+2.26
12-18 hvs0-6 h <0.001
g Median -1.00 3.00 0.00
c
(9]
g MeanSD 1.06+2.42 4.7043.48 1.96+3.14
Ee] Day1vs0-6h <0.001
2 Median 1.00 6.00 1.00
B
©
- MeanzSD 0.44+1.69 0.98+1.84 0.57+1.74
Day2vs0-6h 0.009
Median 1.00 1.00 1.00
MeanxSD -0.23+1.77 -2.0141.53 -0.67+1.87
Day3vs0-6h <0.001
Median 0.00 -2.00 -1.00
MeanSD -0.27+1.68 -1.15+1.78 -0.48+1.75
6-12hvs0-6h <0.001
Median -1.00 -1.00 -1.00
MeanSD -0.47+2.15 -1.3241.91 -0.68+2.13
o 12718 hvs0-6h 0.001
S Median 0.00 -1.05 -1.00
@
(7]
% MeanxSD -0.48+1.74 -2.7842.06 -1.05+2.07
B Day1vs0-6h <0.001
E Median 0.00 -3.00 -1.00
(]
§ MeanSD 0.07+1.94 -2.9612.26 -0.68+2.40
Day2vs0-6h <0.001
Median 0.00 -2.90 -1.00
MeanSD -0.49+2.18 -4.3442.73 -1.44+2.86
Day3vs0-6h <0.001
Median -1.00 -4.30 -1.00
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enabling clinical triage of burn patients. These practical
biomarkers enhance resuscitation assessment and out-
come prediction in burn care, supporting their integration
with standard clinical evaluation protocols.
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2. Base Deficit
3. Chronic Obstructive Pulmonary Disease (COPD)
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5. Repeated Measures Analysis of Variance (RMANOVA)

Y oyl .YF 0590 NFeF ylwsls

sloygesl b dlaal 4y gl caz adlhae ol o
9 (aoy 5 b leme Bl (5 Sile) hrog skl
s ploeil YV asews SPSS jf58le 3 5l ealati! b Waosls Juloes
duslie Bun b Jites 5 oyg05] Jolds o5 el (slgyge;l
S lolime gl LT aSCul (yea (sl 9 Jiano 09,5 ¥ (5ol
S gl o ol o5 3975 09,5 ¥ (slagnSibis (e
Sl ea 6lp 9 (S et ¥ o BLS )l gy B2 b
9 o3 b ol Bolay jobo 4y baeg 5,5 laalie guje5 LI
i 536 gy Sl gl Stad o pritioniz (g S
LT Sl et 5 iy joito (i 2 s oo iz y
asbds dily piie Gz 55 alies (sl (sl Sile
Gl e b b oolazwl yu3 b diis Sglate lejen
A a8 )T Loy o of+ 0 dalllas 0l 40 lacyge;l

sl

SLSY (oo s b (o B3l ()2 S dalllan ol po
9Tl 35 0 53 (6t 2 (K300 by Loy LIS '
A8y I8 ozt 9y90 Jlons YAR i) e Yy (iS5
25 SzrsS TVVYEYE loiges cyes slane ol § el
0093 Al AY (3 55550 g Al V9 anlllaes jge (SiS g jlows
2idgr dye (duoyd FIVY) dalllasd g0 )l jlowy o 25T .l
Sl g 420 9 Mo Censp 55090 sladiges Jol,5
9 FYY paSileo 31 ol it anlllass yge Lot o (Sisgus
Vo (K59 0o )d oy oS Kidgs 410,95 1 VYV Loas LBl il
g ;s Voo )Tl g

Vidze (Sidgw a2y aslllassyge Glles oy 2S]
39> Lo o ¥ 4z y0 0o jo YA/ 9 auo 0 PY/Q Wingy Jlo,95 5
cnl 0 (S5 e gy 0 vy p)la 4z e A
5 (o0 YY) sl aleds o b g acde g Saulds asalllae
ol 0393 (A3 NIY) £l v

wdb}&o@sdﬂomgbb o‘},m&l:«)l]a‘o»lm‘ﬁ

SLSY (5 pus gelans (55eT 4505 (rall 9 (S25-gu0 sl 3

Wloo b VF lono Blyol 5 55, 1+ (50 Sk Jsbo (oSl
Sl 0399 39, ¥

Cal 0391 59, A+ 2 s 959 1 (6 s Do Jgbo (1 yeS
(PO penS Cp (6 yus D Jgbo o y0 0 liolol alold
g2 59y VI B AD 90l (SKisgus o Lo dnalr 4

Ol 5 (FiSg sl £98y (e (Sloj Aol (o o

OLS.J PP (129 O'l‘ Sledbl elsy S c‘a...a 6}:-?439"‘3
ot a8 398 sl WY T Jlame Gl 5 VY 1 uilin 003 oo
o 25Tl 009y celus A gy i 9 sl V alold (ol o
aian ) 5l maS as 3 TIN50, VLY (0o 0 FYIV) ol Lo

Loadly (SLI5 oS 9 HUSY (g0 po0 gedanw .y SN0 9 51439 8925 B340



http://journal.gums.ac.ir/index.php?&slct_pg_id=38&sid=1&slc_lang=fa

. /:{’ &)
Y oslads Y 058 F+F (il %‘U}Vf(/‘%b Jf

(SN g Cle g 03 oy 1 i spms iy (g (539042 ¢S o) (S ey Slgli @i dulie ) Jgur

(o 40) S .
P w S ol
: g 2ol
&> Sy o Sorke S
FA(WVIVY) WY(VI¥) OV(AV/S) Y0 3l 28
VA(Y-/%) 1O(V/+) FEAV-) te-Y0
ofeey VIY(YAVA) YE(YV/E) M(YNF) Yo - Y
O,us
WA/ FO(rF/4) AF(0/Y) yobay g Jbo YO
YA+ +/+) (YY) Yav(va/t) 2o
feey® FVNYEVEY \rZRF AR v IrvEaivy in il oot 5 Sle
oy (WVISY) FAYY/A) YYY(VVIY) 350
AN AY(YYISY) YY(¥V/+) £o(+) & i
YA()++/+) aF(Y¥IV) yar(vo/v) &>
AF(YY/0R) o(+1+) AF(V+ /) 2100 YO 3l yiaS
Y- (FY/V-) o(+1+) e (Veols) b - YO
<efoey® AV(Y+/AY) FABA/Y) PY(F-1Y) Yo - o
u&‘.’i,u Juoyd
DF(\Y/M) FAMA) F(0VY) o (PR
YAA()++/+) aF(YFIY) yar(va/t) &>
<efent? Y/ okyYivY VO[APENS]Y SY/YVEVY/AY Sne Btk Lo
VIV(YA/+0) Y(v/Y) 1) -(aV/Y) Y
YFO(PY/AA) LA\ZA YA(VY/) Y iy
<ofosy® g doy
T\(V/AY) YV(AVIY) F(IY/R) faxy
YAR(V+ /) aF(YF/V) yay(va/y) o>
TY(NYY) YA) YY(YV/A) s
Y-¥(YV/BY) YE(YY/F) AY(WIS) holle
YA(FA/BR) OF(YN'S) Wa(VV/F) il dlass
W(Y/+A) o(+/+) W(Veolo) cstlosid Jlge
of Y™ U{b,m ede
VW(YIAY) o(+1+) (e /) S Shgus
F(V-¥) o(+/+) $()e+/+) &l plus]
YFNYF) a(v#/b) (YY) el
YA+ +/+) aF(YFIv) Yav(va/t) 2o

s 5 09051 eptd 335 (9051* 190065 901"

B /i/' 'y
Wipbns

Loasbly (SLI5 a8 g SV (g0 po0 gedanw . oS0 9 5439 8925 D540



http://journal.gums.ac.ir/index.php?&slct_pg_id=38&sid=1&slc_lang=fa

Y oyl .YF 0590 NFeF ylwsls

° / V .'./'
Wby

S0 9 g 3904 09,5 ¥ Oyt Jgl Cetlas £ 4y s LB S 9 LSV ] Sl Ayl .Y Jooa

Kge S0l
g & Sy ot D90t ke
Glo  lredilodltSile  wlhe  jlmedlpodttoSibe  wle  jhredilodiShe

DALV /O VoVENPY \o- VYAENSY /R VodEN/5FA Jol cuslis £ b pgs el & SLSY sl eglis
<ofosN  ofen SIYEEYIYS Yoo TArz2T)a) =+ —o[FFENSE Jo) ol £ b pgw csls £ SLSY sl oglis
<efosy Moo VAPEY/ VY #l-- FIV-EYIEA TR V-5EYIEY Jol el 54 ol 59, S sl coglis

et Ve <[V VY Voo <[AAEV/AS Ve <[PFEV/5A Jol colu L g 39, SESY sl Coglis
SUERA N VAR —ISNENAY =¥/ =Y/ \EV/oY ofes A AT Jol el £ Ly pows 59y S spud cglis
3 R R T —<ISAENIVD =\/-- ~V/\O£)/VA =+- —[¥Y/PA ol sl £ 51¥ caclio & (LB yuuS ciglis

ofoey  =VMew —[SARYIVY -\ STALE AT ol EALEATATY Jol sl 5 b pgu sl L yuS glis
<efos)  =Mew Y= 2/8% =¥/es ~YIVAEY/ 5 ol —[fAEMIVE Jo) el £ b Jol 59, U5 juS coglis
<efeey M- —o[FALY/S- -V/a- -V/styIve ofee o[-YEVRY Jolcelis £ g3 g (bl juS” coglis
<efosN M ee —VSFEYIAS —¥/5e —FIPFLYIVY =Ve EAREA7AY ot sl £ b pgus 5y (2UlB juS Coglis

D // 'y
Yopbs

Al 05 ) 4y ey e ol Jaiz e (Sl V B jao 4 U
a8 a5 joblen ol aslllae 40 .09 dlgs siion 1 5o
30 dalllae U‘»‘J u.;,aj Sygo o Sl o3y +IAFY Lgﬁ‘ﬁ KW
do 0 4/44 Lg).glﬁ ‘m%ﬂ‘l L’ AAL.“.;‘ Wbu)l @

Ll 00 9

M9595 2 (2 adel SESY acl (e 31 S e s )l lews
(SFglie 339, dnlllaad 90 09,5 1 SIS sl Dl yaki g 30
gy S g (39 b (gl yloss 09,5 50 Aigy sl sl aiils
VE lam 5 (oali¥l g) S e Jlzrs (il 09,8 o Lol sl
u»Lu‘).g ;‘ u‘)-:-" i ® el ails ‘sé..blf &g, el

Sl oy bl ) )50 Partial Eta Squared= «/APY g o

L8 SaSY dcd Gl o dslBo 4 ¥ o Loy Jods 4o
T I bl ooy Yl S S5 el

Sl uuLu‘ﬁ Caas] 0 00l ulﬁo 6.&295..» AAL:i e g%

Soless dly 9 (Slaiinj63,8 sl paito B ol b SLSY sl Gl5ae 5 SiSgu daly bL31LY Jgsa

e - -
a8 Jens deee SV WREIVAY ) WEYIVAY el ke
-/"aa e <l WA TANAAY ) YAYVVA) o Stbgur oy
Iovy 1YY Ay Y VPV ) VPRV e
I -5 <o) WSS YV Y A¥/-FY (S a2y
Ay R SleV  WEM RV ) $IVA o
v ooy AR lsss YI-M ) YI-M Sty
gl 5 (S s ol by s oy el
I5EA JNf dN A WITAY y WITAY "‘j(’u’;tj: o j’;ﬂ:";ﬁw
¥IAYY YA s
Al
%&;‘/ﬁ%y

Loadly (SLI5 oS 9 HUSY (g0 po0 gedanw .y SN0 9 51439 8925 B340 Y



http://journal.gums.ac.ir/index.php?&slct_pg_id=38&sid=1&slc_lang=fa

. /:{’ &)
Y oslads Y 058 F+F (il %‘U}Vfrj‘ﬁ%b Jf

e (sl 5 o (5ol LIS 5 CSY gl i b (5 yomer e oo (2 oKiernt F gt

ES | g
. >
S S - N 2 & 5 3 3 g)
3 3 3 5 K] voo8 2 5] % o o .
o 35 Y Y 32 % o8 3 3 3 4
= N 3 3 F 2 2 3 3 3
— a s
% 2 = 3 ‘3, ii % EN - 31 % 3
Pt 3 ¢
o A o eed ofobF —of¥Y ooFA ofeeh o[V [P - oo sl
/-0y IR 14 [+YA [+-a [-0¥ sy /¥4 [++A [-Y¥§ [+¥% A [+ o %
<I¥Y¥ ik +[BAY <[AOF ALY /Yy JI¥YY AV AN Aald of ey /YDy P ’3;
YA YA YA YA YA YA AT YA YA YA YA YA N 9
Wy
Olee b (KiFg oy L3 (oyp 42 ¥ ojled Jour SrSeilal glagle) 4em yo SaSY sl Sglis Jgur (0l

983970 S piie S 0S5 g Jaoad 3l g SSY

RMANO- (g )lof (s, 5l oalitunl s 5o 4 dinly 9 (glazse;

doby bl Jsaz cpl cledbl qoluly o3lsp o0 VA

Slebus 10 ouli g S ol GlacSuSY aul e b (Kisgu
A ) o i gans A2 13 ¢ i (518 puiio J yiiS 31 g 395 oS A . et . < <

e ,’“‘U) [ J:i:af “ﬂ’i’s sl 0391 (sranss 39042 09,5 3| yidir yueg S 1o 0)lge 09,5 40

SrSaiges Gl U sl £939 0 (Sl (S ga T LIS ol ~die oalis s LUS b bLs

. T qe e sple) dan )3 LB cnl (liee glis 55 LS ST L b3,

o oé,g)lész.:.o Lg)Lﬂ .]ol?d}‘ sbsy LS]“‘G'““’ P P . . . = .

Sye 9 839et 095 ¥ o Jol Cols £ ey s (6505l

dP=+1+YY) iz L3I Y o leds Jgaz Sl ol SSY dpl GalS lrae bple) ol (stod 40 093 o sine

MBWs(P<’/”\)‘si’&}md?)o5(P<’/”\)&d Ls)‘%.lmg}i.'bt\g;?)n Q)‘}A 03;)0 Jj‘ QQLA?A.‘:CA?MQ

5y ek (5505 43503 gl 9 (K5 g o] €989 o o
Sl s bl )l SLSY ol e b 58 (P=+/+ V) o

£ sy o] Q‘m.x.? (P<ef++)) cud 065.3)‘0‘52:.4 ;?)4
(P=+/YAY) Caes S0 ginn Jol sl £ a4y oo pgo sl

Jol ceelis # 45 o ayloj do 40 S8V sl Cglis

! 0dg Lso.m.; gt oa)fjf“.&.s.g

Sl dls

¢ /1/' 5
Wy 680 (el LSS (oS5 gt ol o oy SISV sl ) pygead

Loaaly (S5 oS g CAUSY (g0 o0 gehanw 500 9 5439 0,05 31540



http://journal.gums.ac.ir/index.php?&slct_pg_id=38&sid=1&slc_lang=fa

° / V .'./'
Wby

D // 'y
Yopbns

Sigs ol bl o ey i aalllas ol (sloasily
0091 o s SSY daal § LB S 500 b (S g ¢ i 39242)
ot Al asz 56T 10 o8 g0 ,uiiecSS ST 5 0 S oyl g Cendl
gl (K3 g 43 aaly 5 (5o 508 (gl ymiio B ] S
4 swL‘m L;'J‘f alags ;i.g. u.’i..f:‘é Lg‘;g K » u.g“;sLu s 0093
i Sz LB pou 9 SV sl (65250 il lels S S
Tatd o Slas gimia foged (wlly Ghlan o (Sllge
Agl.«.&J,a;,Y o)l.ou::).w.»aSwLu‘)g Cel 00 4.’2.‘3‘0).; (ROC)
i 8l el olod SLSY apul  FassS s st e
(P o]+ 1) sl 039y o simo (5 Lol Blod | 25 150

6. Receiver Operating Characteristic (ROC)

Y oyl .YF 0590 NFeF ylwsls

Noges sl (Sllisg0 (s toy S 095 BsS Sleb SUESY Sl (FOLS gty b Y p29085

Sy Sie Job g (Sron 4 F oleds Jouzr po
LB oS 5 SLSY el jlade b 59y cunspp (05 &)g0;
TV PV JURLINE P2 ES KSR N UWIOVIE  SWOON- SUDTRV- e e 0
SLSY sl e b (5 e Jobo BLS )| 9o (il s
adlas (g,lo sixe bl ooy 5,50l Slelws yo LIS S
b 5 St oo (Srod oy g5 (P>+1+0) o
ool Al (5 )ld Sme (Ko pgd el £ SLSY 50
Srad gy ki sl 3 Lo (r=+/V VA (P=+/+Y)
sl (s (e s 0 B ol g

ROC jlages (bl (55l j90 (s st cgz 055665 lelio SUSY sl iy bl g ( SoiS coo s oo 0 Joo>

Area Under the Curve

Confidence Interval Z44 Asymptotic

Asymptotic Std. Area Test Result Variables

Specifidty  Sensiity ~ OPEmal  UBBel  Lower = Sigh  Erora
s INTA o/ya. <[ <[ oloss olesy AT Jol el £ oY
AJA Ay Floee [20¥ «JAVA ofons ALY <AV pgd ceelo & sy
a4/ RV ¥/b- Veoo -[aay ofess ofeey -[aay g Casls £ Sy
./ MY vio. A4 <IMY ofees ofey- AN/ Jil 3o, Y
vy VA a/va +133) o35+ ofoes odesh  oAVE pgd gy bSY
wiy A v/o- <IAED <IV¥Y ofose ooy <I¥a¥ pow 59y SASY
Yptos

Lol (51l S 9 SV gy s 550 3 50 092 S5



http://journal.gums.ac.ir/index.php?&slct_pg_id=38&sid=1&slc_lang=fa

Y oyl YF 0y90 NFeF ylaunl

Cou

Wb sl 3lge 53 45 Cel e (slaleg il (SaSgu
Sloladl s 3 aen 3 Lo Sl 09 S g Slomyl ey ilgs oo
Boats 5 S Sleol ol (SS9 S5 L dgzlge o (Siloy
Sey90 9 (Sl yge iy Jlao 4 Sl (SS g S o
Bgeds bl )l Conal s azel Jlocnlly ad salys-
Lewdly (2bls juS Slalllae 5 (g)loms Consl Yoy S5
W08 (Byme Lol CudS b ez ilexe g |
poc pls y0 a5 Col (58)lse alors) doudly (SLES S
SLSY K3 (Bl jlalos el (S (o (Sl yiig
Sy sls 48 a5 cal 6 Foslail LB K0 ool 3
o 4 o Gtagh ol 5o 10 Y] ab e tal33l s
bl Grizpen g Lawdly (@bl juS 5 SLSY rha polis
g 25 5 oadis i Ohlot ) S ye Bliea b
il (SS9

SIS S 4 ddi g i jlews YA 4 bgs o el
Wdgy Jlo Yo W o3l 2550 (s oy (2 e D (g
S0y Sl Bl i Wadye 10 il Sl S gu (uizred
oS doyd YO U B¢ oy dslllaed oo Corox i 4
5T pitane dlad 39y ¥ dor )0 £33 ity o Sisgu g 4l
Ohlowt 3 (KiSgw Jlo 0 mls J) Els Slale b (S35
alols 5 (5 s e Jobo ol ian Ml pubind 2 592 (002390
s (50 S eSaigd el 9 (SKiBges sl 98 (o S
by VF Jlonacdl ol g 59,1+ (5 e Jsbo (aS0lea b SSY
oy VO Loy 35 challlne oyl (lodiily Gl el 0091 39, V e
Tl (2 it 0 (LS odplonil 5loo gy p 0338 g8 Loy
SBraeilSo 020 ooy JLo YAL Y- i Lol 3l o S g
92 Sgliile (pas > 2 58 (SS9

° / V &)
Wby

Sl (i 50 oy SUSY das ol Lt 5l dslllas
ol 3,955 (@Y oy (ansets <8 3l filew (L
:95% Cl «+/33Y) pgw el i 1o AUC jlade oy WL
Comsliws MmO/ F10+ aigy oy alais b (Ve + +-+/22Y
oo lid a5 ol sanliv oy A F5g g 2oy 1714
50 sy cl gl o3l oyl o Sl oyl Slies o Sloe
5 (+/32+-+/48) 0% Cl) (AUC=+/aVP) L 5 pgo 35,
39 0 4z 81 .cldls gtz 0, Shos duo o 7/ Corvlin>
Ll «(+/YAF=AUC) ais odalive capeid cds uals pow
AUCZ /YY) (o0 51 s Jol sl YE o iy pyolie
loasld (n 3338 Jlpieds pgm Sl il 53 ohgts 9
S glulid 45T

Base (3 blis 5 (SuiS sty el £ 0 )lad Joor

ol S lb g0 (it S 56T el Deficit

it Sz 5o dalllae (4651S slacels 1o ROC jlogas
UMW P30 C -4 P [ YOS

wsobod o LB 1S e ol LaS ROC  sovie Julos gl
B Jol 395 3 poms B Jol sl (203) (g0 12090 (o slaosly
ol (o Sl e (pardiis S8 (A pdy 5l g o
Pl ) [AFE G [N g AUC) o o553 il
Ao b (+[A5F) pgo utlas i 3 gy o AUC o o3 5¥L
1Y S 500 yd VFID Copusli 45 393 -V/¥D digy o
03 0 (paeids 8 Shos (g Jl (S ol 0 Lt oy
JABF) aibe 3 YU 525 codas slga, 55 AUC yalie . ikoj
b S5 4251 (000 N 1) YU Jlonm b b (200
by (sl 3] 950 Laasdly pplcdly 2als oy AVID
ST b el (e Jobo 8 (5Tt SO Jgiedy LIS oS
0 3l o ol sl VW B £ 50 T (aly o5sg Cvonl

ROC Jlogas (ool (552 y90 (sioisioy Sz 055U ol LS S (353 Bl 5 (SAS st sty b £ Jgiar

Area Under the Curve

Asymptotic 95% Confidence Interval

Asymptotic Std.

Specificity Sensivity Optimal Upper Lower Sig.b Errora Area U3V
Cutoff Bound Bound

Af/E vy -Y/ha -lavy -far¥ <efee) A ) Jof celu 7 U5 s
s ¥f/d S TAL) -[2aA -fava <efee) -[-\A -1a5¥ PIYPANY SN W
N7 av/s S IAL) +128) -fay- <efee) <[+\A -1A00 pow Ceclis 5 LG juS
YN a¥/a —¥/d+ +[aay +[avs <efes) o[\ o[y ol 59y LB yuS
N7 s -¥/0- oJaay oJayy <efeey o[ \A +[A0A P93 5y W yuuS
a./5 s ~¥/o- -/aa- A <ofee) o[+\A -[A0¥ P 595 WS Hus

g A

Wiptrs

Lol (58 o 9 CUSY oy s 3 S0h 9 5t 2,05 o5



http://journal.gums.ac.ir/index.php?&slct_pg_id=38&sid=1&slc_lang=fa

° / V &)
Wby

anllla ol 0579 ilens (45Tt 50 Loadly QLS yuS
Cighe woyd Gl o LU 0,8 Gl (Lo 5 o)SsS
ablie 5 a5 ) o )Slae Pl o0t 0508 5 Saltuns
WS 395 399 00 (6 S 03l LoDy &w S oS cs"l“’)‘
(S f3csine st 08,5559 3,3 13 Lowsdly (L oS il
9 dlo adlllae ;o [VF] 59y wiile 0 45" (0131 51 yiaS
Sy Olpreds Glpes Lawidly (Ll 58 3l b ol o Sen
Lol yom (SoSgu o los (el S y5le 55 dians)) )5l
G290 5 OKe g wadl ol [YAL &5 solial i (sl Lno
F i Leadl (oLl oS wisls oles alls YO &Ylie 5
9 Azge anlllas ;o [Vl ol b ye o lows yao9Sye b o
Sz cslin (g3l bl S lgisa; -F due 55 ) Sen
arlllas gb abais [Yo] wi 3yme ol lows (i j90 (s
Sl diges e b oS cnl ol Slalllae Ko 4y i b
bl S el suds plol Slallae Lo 5 iy
YN0 ply Jol el 30 (5l y90 (it S LoDy
P30 Ly alals (oo, AT (5515 9 00 y0 AVIY Coslu)
UP/D Carnslias) “YIVO b ls Lowdls L5 1S g el
Sy pow el £ 50 by alad (0o, A7/ (5515 9 o yd
SS9 5 2oy VP Corli) Loy Ll S -¥IVO L
bl S (gl 39, el Y 4o b alais o, AVIO
WIY S5 5 2oy VHA Colas) -0 bl Lodly
Lowidly (L8 yuS cuslos FA L g0 59, 50 (2 alails (oo
3 (Mo AVID (S5 g oo WNF o) S0 L il
b e Loy (L8 juuS Ly el YW g 59, 50 (182 alail
WA yanS (M0 )0 V[P 559 9 3o )0 WNF Comulus ) =¥/

Sty 9 A plonl (63550 ST Djgoty ol aslllas
p2> b5 pein Sogoty gom Slalllas o 95 e
Sloasly pla guyp b g Sionis] &jg00; 5 by diged
s 33 Loy S 0920 Lkl 30 040 ploeil o liondion
(S By 5 V(i 0098 el i (glayly ledlol 3905
Sy g e’ S

LAY

ghw 5 lwdly oll8 S 5ypSojladl ey 5 Sgpen

2 el gadls S Glyieas |y Cans Gl ¢gop SLSY
30l dalllae ool il 035 Zbae (S5 o sl
oy S Glpreds Glgien Loadly (@bl S 5 WS (oo
b oolyen (S Ghlon Gl Syj00i90 50 aiads)|
blis s a3 Lo aslllas ol 10 .0 )5 oolainl  dl slo Lo
& o9 o b T B ) 5 Lowdly (lilB 5o 00lie (sl 22

7. Body Mass Index (BMI)
8. Past medical history

Y oyl .YF 0590 NFeF ylwsls

s JL YO (g 05,8 1o 5l yg0 oy ol LS dalllas oy
et 9 Conl 039 Jilir (s sl0g)S s Sle 15l it
sl 039 (o (599242 3| i S 50 3)lg0 50 (s (5eSls
YO U O Kgw b lilow jo (dlijon do o (pimen
3 sidon (o )0 ANAQ) 5L g s 10 Y 9 (3o 0 DY) w0
oz ¥ o (NS sl az Sl 00 pmmly Sl o
bl (gl g B
slapley Sy 4y SaSY awl sladuslas wlaly
Shlom jo SLSY ailes ¢ (5 Kleo o)l dad 10 (5 S0l
Sy (g (839042 b Lo 42 Sl Wlood S e jlars a5

Cawl 08 9

o g lawgie 0d sl o)Sen 5 ()])S5S dalllas 5o

3)lge 9 4iBliclons (Lo 09,5 (2 (5l e JSB 4y SLSY
Al v a5 (60l,8 yuomed (Cuwl 009y Diglite oabiigd
oBigh Sl 4 Connd (g DY sy el Wi
Sl 00 o 35 ) SKew 5 Joil anlllae o [VF] axsls
IWV] e L3 ) 5 Lo aogS o b SBSY o oo pedans

2955 53 SETY el Ol i (5295 (195 (sloduslie )
s gl gxe ol S alods aslazidly e (639ag 45
o gre Olyoss ax 515 0 o ol )leys 09,5 j0 Lol
954095 Jal el # 5l amy S ol 21581 Lol el 03
(S8 igsh 0 S Jebo g gm SV il ol ooy
olaz Glag 5 5 (9ud 5 (2l (] 45 5900 45 w2y
3yly Loyl cl 4 (6l Sladis iy oolidl  5lasl
o ol ond oy ohSam 5 55 anlllas ys o salys
10 &5 Cal £9.590 (il el Copot] Pl SLSY 5550, az
g atlos Y8 5 SSY pebas ciods ypageSya Lo a5 gl
i dalllas ol o [VF] ol sy gole el s ol 5
1 6yt Aalgl Slels 1 oy SAISY pelans Lo anlllas alis
O 3l 59 (gl Consl ls (Aal3l a9 S 5o )l Lo 09,8
P ey Sy 1 Sy plgiedy 095 (SISY g0l (3
15 SLSY LuilylS g oa a5l log 5 g pomeses oo slone
oS yo 000 298ty 1535 S iy (Folite Slalllae
Lol 00 ‘_g Y20
09,5 ¥ (o Lowdly (2lelB S (e «LSY sl wiilon
400 1 ol Blodil Syo Jlzo g (g 092 b ilo
(P<efe+)) cudl 03 )|.>sz.m XY ).:f o}L\J‘ wlooyles
e 950 b Olilen 095 50 Leudly (LS oS Sy
St S0 o oost 350 09,5 10 Ll el o9y a8 Ly 5
013 pgw 39y bl U Jol el IVl cand b (o2l 3y,
L 5 Loy (b8 S LISV (g0 poo gelaw ailitin 395 o0
b)) rgas 3 e S 0o (568 LS )| jeegS 5o

Lol (58 9 CUSY g s 300 9 53l 2925 o3



http://journal.gums.ac.ir/index.php?&slct_pg_id=38&sid=1&slc_lang=fa

. /:{’ &)
Y oslads Y 058 F+F (il %‘U}Vf(/‘%b Jf

Loy 5 ol 48 leta U il 53 (6,03l sloyloy SSis
3,5 oolazul  Kasgus o) los 5 55 Cup>

SIS sl

ARgi Y Jgeol 31 595

4> IRGUMS.REC.1398.459 s oS | aslllas ol
gl LS (Sjpsle olfadls fagh ;5 @IS ateS
S ppele olSaily IS axeS Sgeimy p Ly ol oad
ailoyoro &5 ygu0as Laosls (55910,5 plin oyl lows Cygn LS
Sl oo Jas>

Flo ol

38 o craals slololos 5l o KoS Szt o oyl
0,55 el o ol e b (55l o ogas sl i

odliiie lale Gloy ) Sabws (5250525 3342 1053 Lpgtie
Sl c5i3ig ) i sl g 45 b ez o5 piSugs
o liel (g o jhaz o5 i 0dliiase (lale ey,
(Goled Gl (S0 s oy Sl (g0 05 gy
Oleal wspiugs olinie Glale (gaigeyn; ol i Julod
Sy iilin sy 9§ GBS (5l yhaz g b Sl
SIS (sl iz g 5 pi5ugs 03l Glale dgige n;
9 SNge ) Sl «spiougs odlinie lale gl tu
odlize olale :atiigh (53l les 9 5 Ll g £y Saliw
Sk 155l s t3los s Saliws 9 (550,05 34 05 pSuig0
9 s 5l Gl o p85ugs ool 58 lale (gige 05
Saloas c(5igo 05 Sl 0391 Cu e )l 45 o Hanr
Sl Sl (G340 s 5 Sl

&8lo o,

Dl gdlie (5 )la5 Allie ol (g Lol b
‘_éb )..\§ 9 M

L 92 (3w sl (o Olifions dmngs 35 50 31 S Siuny g5
S bl oy (g3-baily (S 9 SiS-gas Dl 5 1

P 0 yS Blpan tagh pl 0 aS HBULSES b den g
.M@‘;‘O)Asj

Lowsdly (SLI5 oS’ g SISV g0 pow hauw . Ko 9 (5839 02 540



http://journal.gums.ac.ir/index.php?&slct_pg_id=38&sid=1&slc_lang=fa
https://gums.ac.ir/
https://gums.ac.ir/%D9%BE%D9%88%D8%B1%D8%B3%DB%8C%D9%86%D8%A7

Journal of

Guilan University of Medical Sciences

References

[1] Holm C, Melcer B, Horbrand F, Woérl H, von Donnersmarck GH,
Mihlbauer W. Intrathoracic blood volume as an end point in
resuscitation of the severely burned: An observational study
of 24 patients. The Journal of Trauma: Injury, Infection, and
Critical Care. 2000; 48(4):728-34. [DOI:10.1097/00005373-
200004000-00023] [PMID]

[2] Germann G, Steinau HU. [Current aspects of burn treatment
(German)]. Zentralblatt fur Chirurgie. 1993; 118(5):290-302.
[PMID]

[3] Abarca L, Guilabert P, Martin N, Usta G, Barret JP, Colomina MJ.
Epidemiology and mortality in patients hospitalized for burns
in Catalonia, Spain. Scientific Reports. 2023; 13(1):14364.
[DOI:10.1038/541598-023-40198-2] [PMID]

[4] Cartotto RC, Innes M, Musgrave MA, Gomez M, Cooper AB.
How well does the Parkland formula estimate actual fluid
resuscitation volumes? The Journal of Burn Care & Reha-
bilitation. 2002; 23(4):258-65. [DOI:10.1097/00004630-
200207000-00006] [PMID]

[5] Saffle JR. The phenomenon of “fluid creep” in acute burn re-
suscitation. Journal of Burn Care & Research. 2007; 28(3):382-
95. [DOI:10.1097/BCR.0B013E318053D3A1] [PMID]

[6] Kamolz LP, Andel H, Schramm W, Meissl G, Herndon DN,
Frey M. Lactate: Early predictor of morbidity and mortal-
ity in patients with severe burns. Burns. 2005; 31(8):986-90.
[DOI:10.1016/j.burns.2005.06.019] [PMID]

[7]1 Jeng JC, Jablonski K, Bridgeman A, Jordan MH. Serum lac-
tate, not base deficit, rapidly predicts survival after major
burns. Burns. 2002; 28(2):161-6. [DOI:10.1016/S0305-
4179(01)00098-5] [PMID]

[8] Newgard CD, Rudser K, Hedges JR, Kerby JD, Stiell IG, Davis DP,
et al. A critical assessment of the out-of-hospital trauma triage
guidelines for physiologic abnormality. The Journal of trauma.
2010; 68(2):452-62. [DOI:10.1097/TA.0b013e3181ae20c9]
[PMID]

[9] McNelis J, Marini CP, Jurkiewicz A, Szomstein S, Simms HH, Rit-
ter G, et al. Prolonged lactate clearance is associated with in-
creased mortality in the surgical intensive care unit. The Amer-
ican Journal of Surgery. 2001; 182(5):481-5. [DOI:10.1016/
S0002-9610(01)00755-3] [PMID]

[10] Nasser S, Magdy AMR, EL-BARBARY A, HANAFY ABDEA. Rel-
evance of blood lactate measurements as a marker of resus-
citation in patients with severe burns. Egypt J Plast Reconstr
Surg. 2008; 32:293-7.

[11] Rizzo JA, Rowan MP, Driscoll IR, Chung KK, Friedman BC.
Vitamin C in burn resuscitation. Critical Care Clinics. 2016;
32(4):539-46. [DOI:10.1016/j.ccc.2016.06.003] [PMID]

[12] Husain FA, Martin MJ, Mullenix PS, Steele SR, Elliott DC. Se-
rum lactate and base deficit as predictors of mortality and
morbidity. The American Journal of Surgery. 2003; 185(5):485-
91. [DOI:10.1016/50002-9610(03)00044-8] [PMID]

[13] Lipsky AM, Gausche-Hill M, Henneman PL, Loffredo AJ, Eck-
hardt PB, Cryer HG, et al. Prehospital hypotension is a predictor
of the need for an emergent, therapeutic operation in trauma
patients with normal systolic blood pressure in the emergency
department. The Journal of Trauma. 2006; 61(5):1228-33.
[DOI:10.1097/01.ta.0000196694.52615.84] [PMID]

[14] Liu J, Chen X, Xu LX. New thermal wave aspects on burn
evaluation of skin subjected to instantaneous heating. IEEE
Transactions on Bio-Medical Engineering. 1999; 46(4):420-8.
[DOI:10.1109/10.752939] [PMID]

[15] Holm C, Mayr M, Tegeler J, Horbrand F, Henckel von Don-
nersmarck G, Muihlbauer W, et al. A clinical randomized
study on the effects of invasive monitoring on burn shock
resuscitation. Burns. 2004; 30(8):798-807. [DOI:10.1016/.
burns.2004.06.016] [PMID]

[16] Cochran A, Edelman LS, Saffle JR, Morris SE. The relationship
of serum lactate and base deficit in burn patients to mortal-
ity. Journal of Burn Care & Research. 2007; 28(2):231-40.
[DOI:10.1097/BCR.0B013E318031A1D1] [PMID]

[17] Andel D, Kamolz LP, Roka J, Schramm W, Zimpfer M, Frey M,
et al. Base deficit and lactate: Early predictors of morbidity
and mortality in patients with burns. Burns. 2007; 33(8):973-
8.[D0I:10.1016/j.burns.2007.06.016] [PMID]

[18] Salehi SH, As'adi K, Mousavi J. Comparison of the outcome of
burn patients using acute-phase plasma base deficit. Annals of
Burns and Fire Disasters. 2011; 24(4):203-8. [PMID]

[19] Ibrahim 1, Chor WP, Chue KM, Tan CS, Tan HL, Siddiqui FJ,
et al. Is arterial base deficit still a useful prognostic marker
in trauma? A systematic review. The American Journal of
Emergency Medicine. 2016; 34(3):626-35. [DOI:10.1016/j.
ajem.2015.12.012] [PMID]

[20] Mutschler M, Nienaber U, Brockamp T, Wafaisade A, Fabian
T, Paffrath T, et al. Renaissance of base deficit for the initial
assessment of trauma patients: A base deficit-based classifi-
cation for hypovolemic shock developed on data from 16,305
patients derived from the TraumaRegister DGU®. Critical Care.
2013; 17(2):R42. [DOI:10.1186/cc12555] [PMID]

Zohrevandi B, et al. Serum lactate level and Base Deficit. J Guil Uni Med Sci. 2025; 34(2):192-209.

Summer 2025. Vol 34. Num 2



http://journal.gums.ac.ir/index.php?slc_lang=en&sid=1
https://doi.org/10.1097/00005373-200004000-00023
https://www.ncbi.nlm.nih.gov/pubmed/10780609
https://pubmed.ncbi.nlm.nih.gov/8322539/
https://doi.org/10.1038/s41598-023-40198-2
https://www.ncbi.nlm.nih.gov/pubmed/37658072
https://doi.org/10.1097/00004630-200207000-00006
https://doi.org/10.1097/00004630-200207000-00006
https://www.ncbi.nlm.nih.gov/pubmed/12142578
https://doi.org/10.1097/BCR.0B013E318053D3A1
https://www.ncbi.nlm.nih.gov/pubmed/17438489
https://doi.org/10.1016/j.burns.2005.06.019
https://www.ncbi.nlm.nih.gov/pubmed/16274931
https://doi.org/10.1016/S0305-4179(01)00098-5
https://doi.org/10.1016/S0305-4179(01)00098-5
https://www.ncbi.nlm.nih.gov/pubmed/11900940
https://doi.org/10.1097/TA.0b013e3181ae20c9
https://www.ncbi.nlm.nih.gov/pubmed/20154558
https://doi.org/10.1016/S0002-9610(01)00755-3
https://doi.org/10.1016/S0002-9610(01)00755-3
https://www.ncbi.nlm.nih.gov/pubmed/11754855
https://doi.org/10.1016/j.ccc.2016.06.003
https://www.ncbi.nlm.nih.gov/pubmed/27600125
https://doi.org/10.1016/S0002-9610(03)00044-8
https://www.ncbi.nlm.nih.gov/pubmed/12727572
https://doi.org/10.1097/01.ta.0000196694.52615.84
https://www.ncbi.nlm.nih.gov/pubmed/17099534
https://doi.org/10.1109/10.752939
https://www.ncbi.nlm.nih.gov/pubmed/10217880
https://doi.org/10.1016/j.burns.2004.06.016
https://doi.org/10.1016/j.burns.2004.06.016
https://www.ncbi.nlm.nih.gov/pubmed/15555792
https://doi.org/10.1097/bcr.0b013e318031a1d1
https://www.ncbi.nlm.nih.gov/pubmed/17351438
https://doi.org/10.1016/j.burns.2007.06.016
https://www.ncbi.nlm.nih.gov/pubmed/17920203
https://pubmed.ncbi.nlm.nih.gov/22639564/
https://doi.org/10.1016/j.ajem.2015.12.012
https://doi.org/10.1016/j.ajem.2015.12.012
https://www.ncbi.nlm.nih.gov/pubmed/26856640
https://doi.org/10.1186/cc12555
https://www.ncbi.nlm.nih.gov/pubmed/23497602

This Page Intentionally Left Blank



