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The Relationship Between Serum Lactate levels and Intubation in Patients with COPD
Exacerbation Presenting to the Emergency Room at Maharat Nakorn Ratchasima
Hospital.
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Abstract

This study aimed to evaluate the association between serum lactate levels and the requirement for
endotracheal intubation among patients presenting with AECOPD. This prospective cohort study included
AECOPD patients presenting to the emergency department. Serum lactate was measured prior to
bronchodilator therapy. Clinical characteristics and laboratory data were recorded, and patients were
followed to determine the need for endotracheal intubation within 24 hours of presentation. Lactate levels
were log-transformed due to right-skewed distribution. Logistic regression analysis was performed to
evaluate the association between lactate levels and intubation. Receiver operating characteristic (ROC)
curve analysis was conducted to assess discriminatory performance and to identify the optimal cutoff
value.

Results: Patients requiring intubation had significantly higher lactate levels (p < 0.01). Lactate level
was independently associated with intubation (p < 0.01). Every doubling of the serum lactate level was
associated with a 2.79-fold increase in the odds of endotracheal intubation. A serum lactate level > 1.6
mmol/L predicted endotracheal intubation with 78% sensitivity and 51% specificity.

Keywords: AECOPD, Lactate, Endotracheal Intubation, Emergency Department, Respiratory Failure
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(sepsis, septic shock
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\ien (Blood gas analyzer) 5¥UUF1UT0YALY
szioulsaneuia

3. wuanneunsgrudildinuainmsi
GOLD guideline &1%5u COPD!%* Sepsis-3
definition'® Lnaugl BAP-65 score Lnausinigaatin
dwusunislavetgmela!>4

N13ATIAFUANNINIATDIE  AIUASTS
\Bailonn (Content Validity) wuuduiindeya
Wau1n1udngUsgataniside 81989310
guideline wavssaunssuiiendes

AA1NgNABsYasdaya (Data Accuracy)
19dayaa1n1v52 Ll U0 ULATHANTIAN
%eaUfUANn15334 Lactate n52alneLades
uasgureslsaneuna tadesileldunisasy
Wi (calibration) sunesgIuesuunnTs

AAies (Reliability) Tdpinsaausnsu
(first lactate)'®!! naun1swuen Tdinaeinng
eduuazinaeildiefidaiau Wudayaniu
wuulasudeaiunnnsal

n13AUAY Bias §33elfldudndulaly

[ Y, -

Astavietiemela Tgnunfa1-Aneanioan

aa v

confounding ItAs1g%in1eadifinae logistic

regression®%’



sumaunsidunsise

1. nMswedeunsasuuAne aviilass
319398 YeautRINNAULATINNITITYTIIUANS
Welunywd YamTenuuunosuduyay
(Informed consent) daviuutuiindeya (Case
Record Form)

2. msdmdangig dansesifireiiunde
AECOPD 7iv04gnidu nsradeumsinasidnLii
LATARNBDN B5UTNYLATINISIFEUAL VDAY
guyau

3. mnﬁm’fagaLLiﬂ%’U%aapﬁ'ﬂwLﬁamﬁa
Wiaeqniau ﬁ’uﬁm%’auﬂaﬁugm (Demographics,
vital signs, comorbidities) TUNNHANTIAN
WeeUfjuRns Serum lactate Venous blood
gas CBC, Blood chemistry, BUN/Cr @117
BAP-65 score”"® Juiindeyanisinw'o?
nieing: n1sandaulasnwinaznisldveae
meladunmsdndulavesunnddauarie §3de
laifidulunisenaula

4. ANSAAAINNE N15LdvieYIeunela
aelu 24 $9lus Tuiinsrezaueulsmeuia
Juiinanuzavuie (naulu / 1@eiin)

N153LATIENdaYA IATILMTINTTUUN
Wiguiguauuanm193Eninengs nsie

1091

Journal of Environmental Education Medical and Health i
VOL.11 NO.1 January-March 2026

logistic regression LAT1E% ROC curve Wagn
AN cut-off Muvay
3YFIINNTIVY
n1535eavuilddniunisvesunis
NITUUALDYNAINANYNTIUNITITYTITUANS
Welunywd 15ame1u1aumssuAIIYENINoY

'
a

Suandunsiulayanntunay

HaN1ANYIIY
NATIUTINTeyadUllsalengany

g o oA

SedeilumenizAisuidsunduuazidniuns
Snwiiviesgnidu T5menunaumsIvUATIIYENN
FEUINNAUNGATNIEY W.A. 2567 DaLhiou
fugnou w.e. 2568 wuin e dnaeidn
nspalasiuriavan 175 18 nmendenisusudu
msinananeen wull dgdiegnaneaniiuiy
32 518 TngUsznousie fUieiillsauszdndn
Huuziss 8 91 fUredifllsaneuiingiu ¢ 510
fuaelsalanieFods 10 318 wazdihofiinneg
Andoguuss 10 918 fedufirefidunasiuay
gnudnnszuiumsiivdeyanaziinszsinaly

e

= s & Y
ATANWYIATNUTIUNEU 143 518

M13199 1 dnwaziugiuvasUlstanisimizuldsunduvadlsalanaanuizass Iuunaangs
nlasunsldvievemelanazliildlaviedraniela

Variables No ETT within 24 hr ETT within 24 hr p-value
(n=102) (n=41)

VALY, N (%) 88 (86.3) 36 (87.8) 0.807
018, years 69 + 11 76 +8 <0.001
BMI, kg/m? 21.8(19.5-22.9) 22.1(19.1-25.1) 0.607
SBP, mmHg 144 + 24 151 + 28 0.146
DBP, mmHg 87 + 18 90 + 18 0.338
MAP, mmHg 106 + 19 111 + 20 0.217
PR, /min 99 + 16 116 + 21 <0.001
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Variables No ETT within 24 hr ETT within 24 hr p-value
(n=102) (n=41)
RR, /min 28 (26-30) 30 (28-34) <0.001
SpO2, % 94 (91-97) 94 (90-96) 0.939
pH 7.37 (7.34-7.41) 7.35(7.31-7.41) 0.040
pCO,, mmHg 40 (35-45) 42 (34-52) 0.297
HCO3, mmol/L 24 (22-26) 23 (19-27) 0.538
Lactate, mmol/L 1.5(1.1-2.3) 2.2(1.6-3.4) <0.001
(n(Lactate), mean 0.50 (0.57) 0.82(0.47) 0.002
BAP-65:0, 29 (28.4) 3(7.3) <0.001
BAP-65:1 52 (51.0) 9 (22.0) <0.001
BAP-65:2, 20 (19.6) 25 (61.0) <0.001
BAP-65:3, 1 (1.0) 4(9.8) <0.001
LOS, days 2 (1-3) 4 (3-7) 0.001
Death 0(0.0) 4(9.8) 0.001
Underlying disease

CNS
Previous stroke 1 (1.0%) 1 (2.4%) 0.502
Epilepsy 1(1.0%) 0 (0.0%) 0.525
Schizophrenia 1(1.0%) 0 (0.0%) 0.525
Cardiovascular
Ischemic heart disease 3(2.9%) 4 (9.8%) 0.088
Valvular heart disease 1 (1.0%) 2 (4.9%) 0.141
(AS/AR/MR)
Atrial fibrillation 4 (3.9%) 2 (4.9%) 0.796
Deep vein thrombosis 2 (2.0%) 1(2.4%) 0.857
Abdominal aortic aneurysm 1 (1.0%) 0 (0.0%) 0.525
Hypertension 35 (34.3%) 13 (31.7%) 0.765
Respiratory
Interstitial lung disease 1 (1.0%) 0 (0.0%) 0.525
History of pulmonary TB 7 (6.9%) 4 (9.8%) 0.557
GI/KUB
Chronic hepatitis C 0 (0.0%) 1(2.4%) 0.113
Benign prostatic 5 (4.9%) 2 (4.9%) 0.995
hypertrophy

Endocrine / Metabolic

Diabetes mellitus type 2 16 (15.7%) 5(12.2%) 0.594
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Variables No ETT within 24 hr ETT within 24 hr p-value
(n=102) (n=41)
Dyslipidemia 18 (17.6%) 4 (9.8%) 0.237
Gout 3 (2.9%) 2 (4.9%) 0.569
Graves’ disease 0 (0.0%) 1 (2.4%) 0.113

* JoyaiBauFunauany A + dnudeauuInggid vie masegiu (Yaseninelelnad) mudnvaen)snsyaigiivesdoya
** BAP-65 = Blood urea nitrogen, Altered mental status, Pulse =109 beats/min, Age 265 years score; BMI = body mass index;

CNS = central nervous system; DBP = diastolic blood pressure; ETT = endotracheal intubation; Gl = gastrointestinal; GU =

genitourinary;

HCO3 = bicarbonate; (n(Lactate) = natural logarithm of lactate; LOS =

length of stay; MAP = mean arterial pressure; pCO; =

partial pressure of carbon dioxide; pH = potential of hydrogen; PR = pulse rate; RR = respiratory rate; SBP = systolic blood

pressure; SpO, = peripheral oxygen saturation; TB = tuberculosis.

Qﬂwﬁgwm 143 579 gnuuaiu 2 ngu
1¥un nauitlailaldvievasmigla (No ETT) 102
38 LAz ﬂauwlmumﬂawamama‘m (ETT) 41
18 Snvagiugiunud Maeanguildndiume
18lnaLAsIAiy (86.3% vs 87.8%, p = 0.807)
og1slsfinny ongladevesgiaelungu ETT g9
nineg19lded1AyN19adf (74 + 8 U vs 69 =

19, p <0.001)
dtlnaniy (BMD) uazdyaadniiugiu

[ Ag7)

lAwn SBP, DBP wag MAP liuwane1siueged
tfoddnysenindengy uirInasiadsvengs
ETT @an3ingu No ETT agneildeddey (116 +
21 vs 99 + 16 S/, p < 0.001) 53UBEHT
mimaizaﬁqﬁﬂdwduﬁu (30 vs 28 ﬂ%’jq/‘mﬁ, p <
0.001) A1 SpO; haiknni1aTUIENINIABINgY
(p = 0.939) drulngueslsnsaulainuainy
wane1aegellyd Aty sEvIEeangy
ArfinglutdananazAINIiasufuans
nuALANA1 iy lunanedauds Teun @n
oH Tungu ETT drndnegaiifodrdny (7.35 vs
7.37, p = 0.040), A1 pCO, Tungu ETT g9nin
98197t U (55 vs 40 mmHg, p < 0.001), AN
lactate Tungu ETT gendnfiadnununenivais

(2.2 vs 1.5 mmol/L, p < 0.001), A1 n(lactate)
gendndaiaulungu ETT(0.82 vs 0.50, p =
0.002) d3u A1 HCO5; luumne19nuagnadl
dgdAey (p = 0.538)

AZWUY BAP-65 WU ATLUUAINTULSY
BAP-65 unnsinaagailtiud1fnynseau BAP-65
= 0 wunnntungu No ETT (28.4% vs 7.3%, p <
0.001), BAP-65 = 1 wusnlungs No ETT juriu
(51.0% vs 22.0%, p < 0.001), BAP-65 = 2 WU
wrnlungyu ETT (61.0% vs 19.6%, p < 0.001),
BAP-65 = 3 wutaniglungu ETT (9.8% vs
1.0%, p < 0.001)

32ELLIANUBULTINYIUIALALENTINTG
Hednngu ETT d5zuea1uoulsang1uiasgn?
ni1eg1alded1Aey (4 [3-7] Tu vs 2 [1-3] U

]
L2 =

, p = 0.001) NdAgyNgn Ao dnsINsdeTInly

<

1 o

nau ETT gendnanitau (9.8% vs 0%, p =
0.001)
AUFUNUSTENINITEAULAALANLAZNNS
Tdvievawmela
INNITILATIENANUTUNUSTEUIN9AT
In(lactate) uagnslaviotaemelalugvaeiiun
Frenmeiidudsundureddsalangafuizoss
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(AECOPD) wu11 A1 n(lactate) AAuEUNUS
pgldedAynadatulenianislanetae
mgla lnedloAn In(lactate) WiNAY 1 U938 9

dinlenalunisaesldvieviemelausyanm 2.79
L1 (OR = 2.79; 95% Cl| = 1.39-5.59; p= 0.004)

M1519% 2 ROC curve analysis 83#1 (n(lactate) dnsunsviruenislaviedismela

Cut-off lactate | Sensitivity :
Cut-off In(lactate) Specificity (%) LR+ LR- Youden’s J
(mmol/L) (%)
> 0.47 > 1.60 78.0 51.0 - - 0.29
> 0.53 > 1.70 73.2 54.9 1.62 0.49 0.281
> 0.69 >1.99 60.9 61.8 1.59 0.63 0.227
> 0.83 >2.29 48.8 74.5 1.91 0.68 0.233
> 0.95 > 2.58 46.3 80.4 2.36 0.67 0.267

* LR+ = Positive likelihood ratio; LR- = Negative likelihood ratio

Lavi1n193LAs 18R anssausv03aI
In(lactate) Tun1sviunearudndulunisldve
grevelalugUie AECOPD lagiinunyadn
nangszdu nuddleldan (n(actate) Aigada
Faud 047 Tuly (flsuiva lactate > 1.60
mmol/L) 15fA1aa1ulageiigail 78.0% uaz
AUEIWIE 51.0% FaLTugadailiian
Youden’s index qa‘ﬁqm (J = 0.29) @zviouing
UszAnsnmgegalunisdansosgUieiisiaany
\deasionsdiedlavietaemela

SloRasangadaiigatu nud n(actate)
> 0.53 (lactate > 1.70 mmol/L) Tria1A21u17
uar TSN TiaugaLINT (Sensitivity 73.2%,
Specificity 54.9%) W3puA8A1 LR+ = 1.62 uag
LR- = 0.49 Fsdfsmsatiuaylildifudnnsesd
Wiagau

dmiuA19adnigendn 1wy In(lactate) >
0.83 (lactate > 2.29 mmol/L) Lag (n(lactate)
> 095 (lactate > 2.58 mmol/L) WU 31
AU zLinduesadaiau (74.5% wag
80.4% a1ud16u) laganie In(lactate) = 0.95
Falvidn LR+ geflandl 2.36 usildndnaladnas
dnlvaadnseduiimnediniunis “dudu”
(rule-in) 158 A19E3uURsININNINs L DU
\nsesilofnnsaslusyesiFusiu

Tawagy a1 lactate Tuda9iaus > 1.60-
1.70 mmol/L i¥ursilimanganiigadviuld
\Jugedansesanuidsssenisldvietasmela
Uuedlsdu lactate daud = 2.29 mmol/L 3uly
annsaldifieatuayunisseygUaofian
suuTIgeTseIIieeNIINIgUaTERU NG ALY

N1531A312% ROC v29A1 In(lactate)
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WHUATN 1 1EUlAY ROC wansmanansavasseaukanaviun1sinuwenslavietiemelalugiae
AECOPD Tpgnusn AUC = 0.6885 wansiieminuanunsatunsiwungiienianuseenistavietiemels
IaluszAuiunansdlaisuiuiduauufgnu (diagonal line)

NMTUTEUAMNEINTAV09AT (n(lactate)
Tunsviuieanusuduvesnislavedismela
TugUiey AECOPD lawasnatdulag Receiver
Operating Characteristic (ROC curve) Wua1 A1
In(lactate) Fanssauzlunissuungiroiidesld
egiamelalaluszauuiunans Inufian Area
Under the Curve (AUC) 111U 0.6885 &11a%
femmamnsalunisinineiiginiinisiune
wuuduegratitdeddsy

sURUUvRLEULAY ROC wanslimiiudinis
WinA In(lactate) demaliminulalunisviiune

' (% '
a

VLTU VUENAINUTUNILANAIAINAINU B4
H9AAHDINUNATDINITINNAR (cut-off) Ty
A1 n(lactate) siausi 0.47-0.53 Fuluaunaves

sensitivity wag specificity Munzaufgalunis
AnnsaeUlenindssgeianisaasldviotae
mela

dsduazanusiena

Msfneduandiiiui sesunananiy
Fonfigetuiianuduiusedieditfoddnytums
Taviedremelanielu 24 Hludlugteifing
s1suidounduveslsavengaiuliods
(AECOPD) Tnenilasedunanamiiniuduass
wih Temalunislaviethemelafiududssana
A04Yn HadanaiazyeulmAiuITLaAM NI
dudatsdausuussesniizsiEuuagay
Eeeronsdumainienmsmela

Tuldanensassine nngansues COPD
¥aliAnnsineueesnduiemelaiiindy
amedeseentiautenieide uazauliauga
SEUINNITHTBDNTLIUAUAIIUABINITVD
979N8 AIHALAAANTLUIUNITIUATUBATU WUU
ldldeondiaunasnisasauvasuanian ot
wenand nzAsvaulneenlRfnaznig
Lﬁami’]uﬂmé’fqmaﬂizﬁumsmﬁmammmﬁwﬁu
301011 ey sedunaaianiigesenaasitous
ANENTBIBNTLIULATAIIULATYANIUUATUDE
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