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Risk factors associated with respiratory failure among hospitalized pneumonia patients in Kanchanadit

Hospital, Suratthani
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Abstract

Introduction: Pneumonia is the most leading cause of
death in community hospital especially complicated with respi-
ratory failure. To explore the patients with the high risk of devel-
oping respiratory failure for close monitoring in critical care unit
and management to prevent future endotracheal tube insertion is
important. However, there are only few studies about risk factors
associated with respiratory failure in pneumonia. Thus, this study
aimed to evaluate risk factors associated with respiratory failure in
hospitalized pneumonia patients.

Objective: To identify the risk factors associated with respi-
ratory failure in hospitalized pneumonia patients.

Methods: A retrospective cohort study of adults with hospi-
talized pneumonia in Kanchanadit Hospital was conducted between
January 2016 and December 2017. All hospitalized patients with
principal diagnosis of bacterial pneumonia, codes (International
Classification of Diseases, Tenth Revision code [ICD-10]) J13 to
J18 were included. We collected clinical and laboratory information
from inpatient medical records, reviewed first chest X-rays [CXR]
performed on admission, and compared those variables to evaluate
risk factors associated with respiratory failure using multivariable
logistic regression analysis.

Results: A total of 353 patients were diagnosed with pneu-
monia, 85 (24.1%) had respiratory failure. Risk factors significantly
associated with developing respiratory failure were bilateral or
multilobar infiltrations on CXR (adjusted Odds Ratio [aOR] 4.52,
95% confidence interval [CI] 2.39-8.56, P < 0.001), oxygen

~

ksaturation < 90% (aOR 4.28, 95% CI 1.89-9.71, P = 0.001), pulse)
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rate = 125 beats/minute (aOR 4.12, 95% CI 1.69-10.03, P = 0.002),

atrial fibrillation (aOR 3.76, 95% CI 1.17-12.14, P = 0.026), pleural
effusion on CXR (aOR 2.82, 95% CIl 1.22-6.48, P = 0.015), serum
creatinine 21.2 mg/dl (aOR 2.38, 95% CI 1.13-4.99, P = 0.022) and
body temperature > 38 °C (aOR 0.47, 95% CI 0.24-0.93, P = 0.030).

Conclusion: Prevalence of respiratory failure in pneumo-
nia in Kanchanadit Hospital was high. Fever, tachycardia, oxygen
desaturation, atrial fibrillation, renal insufficiency and CXR found
bilateral/multilobar infiltration or pleural effusion were significant risk

factors associated with respiratory failure.
g J
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AU (Feea)

Vv 85 (24.1) 268 (75.9)

WAt 44 (51.8) 135 (50.4) 0.900

21¢, 158371 (IQR), T 72 (58-82) 71 (53-81) 0.390

Aatiuaanie, S883U (IQR), NN/ 20.4 (17.6-23.8) 20.3 (17.9-24.1) 0.670

@uw‘%‘; 0.920
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(IQR), B4ANLTALTEIA
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(IQR), p¥asiainTi
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(IQR), 1. Usan
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A5237U (IQR) AF23U (IQR) value
;Twm, UL (Faaaz) 85 (24.1) 268 (75.9)
HANNIATIANIULIRN S
Leucocyte count,ltad/lulAsans 11840 (7800-17910) 10990 (8250-15085) 0.510
Hematocrit, % 35.6 (31.5-40.8) 36.3 (32.0-39.9) 0.910
Platelet count, wias/lulAsans 217000 (167000-315000) 256000 (186500- 314000) 0.140
BUN, Haaniu/indamns 19.0 (14.0-37.0) 14.0 (10.0-19.5) < 0.001
Creatinine, HaANTN/LATARNT 1.2 (0.9-1.8) 0.9 (0.7-1.2) < 0.001
eGFR, JaRART/UNT/.73 AT 55.2 (32.7-79.3) 75.9 (53.6-97.2) <0.001
ANFIANseen, a1 (Geeay)
s8N < 0.001
TN (Unilateral infiltration) 33(38.8) 203 (75.8)
#0499 ¥i38 > 2 naulaen 53 (61.2) 65 (24.2)
(Bilateral or Multilobar infiltrations)
flutdesdietilen (Pleural effusion) 19 (22.4) 30 (11.2) 0.018
’ﬁmﬁﬂﬁﬂ;mmaaﬁ‘a:ﬁu p-value < 0.05 Antia

IQR = interquartile range; BUN = blood urea nitrogen; eGFR = estimated glomerular filtration rate
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L%@fi'ﬂ‘ﬂmﬁwu‘]_i@ﬁﬁzgm A4 Klebsiella pneumoniae 5otz 19.7 WAz Pseudomonas aeruginosa 58
az 13.2 WaBuuigunanisnmaduszmagnannznsngladumaninansmalinum@eiasndn (1.8%
vs. 20.0%, P < 0.001) uaznansaiilumaqadiniszafiutiasnadn (7.5% vs. 34.8%, P < 0.001) §nlddnnog

nsvnglaguivan (N9 3)
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AR NIUNA 152 978

55 fnmgmsmeladumar  Liflnngmsmeladumal  p-value
U (Govaz) U (Sowaz)
Waviain a0 112
No growth 2(1.8) 8(20.0) < 0.001
Normal flora 3(7.5) 39 (34.8) < 0.001
Klebsiella pneumoniae 12 (30.0) 18 (16.1) 0.067
Klebsiella pneumoniae (ESBL) 4(10.0) 6 (5.4) 0.292

Pseudomonas aeruginosa 9(22.5) 11(9.8) 0.056
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i famgnsmegladuman  Lifinmgnsmegladuman pvalue
1 (Sesaz) 10U (Govay)

Streptococcus pneumoniae 1(2.5) 5(4.5) 1.000
Hemophilus influenzae 2(5.0) 0(0.0) 0.068
Acinetobacter baumannii 2 (5.0 8(7.1) 1.000
Acinetobacter baumannii (MDR) 1(2.5) 2(1.8) 1.000
Escherichia coli 1(2.5) 4(3.6) 1.000
Escherichia coli (ESBL) 0(0.0) 2(1.8) 1.000
Viridan spp. 3(7.5) 17 (15.2) 0.280
Candida spp. 0(0.0) 4(3.6) 0.570

“WednAtynadANszAU p-value < 0.05

Anela MDR = multi-drug resistance; ESBL = Extended Spectrum Beta-Lactamase

WNEIE NANNIATIAANUEIN TR e aadniauLesBTuEeNINNGN 1 (T8

ANgAATzINTTadeAsAanisiaN19znna laduman wudnTladenduAusiunisiaN19zANg

maladuiaesefidadAyneaia Ldun nanwusesdlunmisdnssenaasinei@e = 2 nautlan (aOR

4.52, 95% Cl 2.39-8.56, P < 0.001), Adnddnduresnandianliaeasn < 90% (aOR 4.28, 95% Cl 1.89-9.71,
P =0.001), TN4a3 > 125 AFIABUIN (aOR 4.12, 95% CI 1.69-10.03, P = 0.002), A1qziialatfuindanazanin
AUN@9 (aOR 3.76, 95% CI 1.17-12.14, P = 0.026), nnawut ludasidiaruilanluninisdnsasen (aOR 2.82,

95% Cl 1.22-6.48, P = 0.015), 3¢/ U@fNATaLANY 1.2 HaANTNFADLATARNT (@OR 2.38, 95% CI 1.13-4.99,
P =0.022) uazgnamnANIY > 38 a3AIAITEA (aOR 0.47, 95% CI 0.24-0.93, P = 0.030) (AN3197 4)
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<

{laqg Univariable analysis Multivariable analysis
OR (95% Cl) p-value aOR (95% CI) p-value

LNA

PI3IN 1 1

el 1.06 (0.65-1.72) 0.823 1.50 (0.77-2.91) 0.230
88,7

<65 1 1

> 65 1.38(0.83-2.29) 0.215 1.02 (0.51-2.02) 0.960
Fertlunaniann./u.?

>185 1 -

<18.5 0.96 (0.59-1.65) 0.878 -
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g Univariable analysis Multivariable analysis
OR (95% ClI) p-value aOR (95% ClI) p-value
@;uw“'
laigu 1 -
fagua] 1.01(0.50-2.03)  0.987 -
WARIGL LANLAD 1.11(0.63-1.96)  0.708 -
Auleanesed
Tain 1 -
ﬂ“qﬁ'u@g' 0.72 (0.26-1.98)  0.521 -
\eiFa ANLED 110(0.62-1.94)  0.738 -
T9Atszansin
il 1 -
Y 1.87 (1.13-3.12)  0.015 -
LY
il 1 1
i 2.18 (1.20-3.96) 0.010 1.96 (0.89-4.31) 0.092
ANAUIATNGS
il 1 -
Y 1.26 (0.76-2.08)  0.377 -
NADALADARND
il 1 1
i 2.58 (1.23-5.41)  0.012 2.11(0.75-5.89) 0.155
Uangaiuiteiameviin
il 1 -
i 0.76 (0.35-1.66) 0.494 -
Pilaang
il 1 -
i 0.25 (0.03-1.98) 0.191 -
néniiieilarnden
il 1 -
a 1.27 (0.39-4.17)  0.689 -
1misas
il 1 -
Y 1.47 (0.64-3.36)  0.363 -
KN
il 1 -
Y 1.05(0.11-10.24)  0.965 -
grunANIY, avANLTa e s
<38 1 1
> 38 1.59 (10.58-4.30) 0.366 0.47 (0.24-0.93) 0.030
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It Univariable analysis Multivariable analysis

OR (95% ClI) p-value aOR (95% ClI) p-value

8m91n19uela, ASIREUNT

<30 1 1

> 30 2.80 (1.68-4.64) <0.001 1.22 (0.61-2.44) 0.565
Fwas, ASasiatN

<125 1 1

>125 3.31(1.73-6.32) <0.001 4.12 (1.69-10.03) 0.002
AnuAulatindalaan, Nadwmsilsan

>90 1 1

<90 3.29(0.93-11.64) 0.065 0.16 (0.00-20.97) 0.461
Anusuladinlanedlngan, Radumnstsan

> 60 1 1

<60 253(1.03-6.22)  0.044 1.44 (0.21-9.88) 0.712
mmﬁu‘i@ﬁmm?ﬁ, Jaaumslsan

> 65 1 1

<65 2.83(0.92-8.67) 0.068 0.57 (0.00-81.20)
Ansdnduraseendauluden, %

>90 1 1

<90 5.75(3.02-10.96) <0.001 4.28 (1.89-9.71) 0.001
nazunsndau

1ad 1 -

i 415 (2.17-7.93)  <0.001 -
v laduiadamfindunan

1ad 1 1

Y 3.47 (1.45-8.33)  0.005  3.76 (1.17-12.14) 0.026
Aazdanainnisfnite

1ad 1 1

Y 517 (1.78-14.99)  0.002  21.44 (0.92-500.54)
naglmneRaunai

1ad 1 -

i 9.,18 (2.38-35.43)  0.001 -
Aazinmaludeni

1ad 1 -

Y 1.59 (0.14-17.68)  0.709 -
Leucocyte count, iiaa/lulasans

4000-12000 1 1
<4000 3.64 (0.71-18.71) 0.122 3.36 (0.61-18.57) 0.164

> 12000 1.30 (0.79-2.14) 0.299 -
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Univariable analysis

Multivariable analysis

OR (95% ClI)

p-value aOR (95% ClI) p-value

Hematocrit, %
> 30
<30
Platelet count, raa/lulnsans
> 100000
< 100000
BUN, mg/d|
<30
> 30
Creatinine, mg/dl
<12
>1.2
eGFR, N&./UT/1.73 1.2
>60
<60
?@ﬂéﬂﬁ’lumwiﬁqu‘mﬂ
F19iAen (Unilateral infiltration)
aeadn4 viFe =2 nauden
(Bilateral or Multilobar infiltrations)
{iﬂmﬁmtﬁaﬁuﬂ@m (Pleural effusion)
il

d 2.28 (1.21-4.31)

1

0.92 (0.47-1.80)

1

1.27 (0.39-4.17)

1

4.57 (2.49-8.39)

1

3.42 (2.05-5.70)

1

2.54 (1.54-4.18)

1

4.92 (2.93-8.26)

1

0.806 -

0.689 -

1

<0.001 1.25(0.51-3.08) 0.616

1

<0.001 2.38 (1.13-4.99) 0.022

<0.001 -

1

< 0.001 4.52 (2.39-8.56) < 0.001

1

0.011 2.82(1.22-6.48) 0.015

‘e AyneaianszAu p-value < 0.05

t ¥ v = A NI ar ASJ
Anududuaandiauluaanndnannilaneiln

ANEA * OR = Odds Ratio; aOR = adjusted Odds Ratio; 95% C| = 95% confidence interval;

BUN = blood urea nitrogen; eGFR = estimated glomerular filtration rate

andsaua

nsANEENLANNENERINRENNINL]A
Aumanlugdilhadandnaunliuntsineidudilos
lTuSasay 24.1 @NINNINIIANHIadLsznAlne
Tuilw.@.2553 Anudanay 12.82" wAaZNINN9INIg
Anenlusngdszmeannuilszunadasas 10 dnn
A aa = X o =< 9 '
N2 AsTIR L uNTANE T WuSasay 4.82 d9tiatindn
= ~ % % o
nsAneissusandeyaangudeyaszuutlsiu

quanaestszwalnelulin./. 2553 Anudnsinig

a ¥

ReTinfanay 9.63 21ailiaannaInANLANGNglY
y o vy e -
funanfidnwuarlaemindouniislunisfinenil
gnassialuinesienlssmenunagaugfani”

TunnsAnuinugniladani Ao uduiugiu

nafiantaznimngladumasludisedandniay

|
=

nlasunisfnuiugiaalustrefiladrAnynig
atd Loun Juaendanasnsiuge arududues
- o 4w o o
aandiauluaensingn 90% TeAd1eiunIsAn
' % d’l v o dld
nawntilugihadendniauguuseiiining acute

respiratory distress syndrome (ARDS) Tag Luo J
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wazAn® Lazannsnasunelfannisiglaelen
FALTNHNNMENNINe lAdNALL LN ABBNTLAL
(Hypoxemic respiratory failure: Type 1) AfAAannT
FNLAL, N1359278941910 HATNIELAITBINANL A
(alveol) wazWUAQUUNANIBANINNGN 38 89AN
wadediiutladailasiuninianinznismelads
U o -4J o ==
wiarlufiedendniay Seaiuauunisfnenaes
Marfin AA™ waz Schell-Chaple HM® finudnnnay
ldgaflunnsiansaanian1sneLduaIfiani1aznng
ANALTALUURNETANTUNN 1 DIANTALTEA
andnsnizansludilatleadniaunining ARDS
E% U =S ‘;’ 1 o Y a
asFasa 15 winnsAnEntasnudNnNzsia lasuEe
Fanazaindunaaduiadadaeranisiinniaznis
N o = 4 4
meladumaausdalunylunsAnEauneuNe
o = o ::all ] [~3 = =< 1
anenuziRaiuil et lanmuinnsAnEnnudnnag
P laFUR AN ST RAFUN AN E AT RB TR L1
filaeilendniaunyd ARDS’ nsAnEnauntintiaes
Pierson DJ® wuannaglmanaaunduinlfinann
22U NI NN LAZ AN TAAAIURNL AU oncotic
lwaenfauAuNnIsFre981sHNAN N LA Al el
1amalna pulmonary interstitial-alveolar edema
uaz pleural effusion AxuNAnuaRIn1RA
N19TNIRIRANTLAUBALAANNIENIINE ladN A
Tungn TunsAnsmnudInIWi@nsenntaLng
Fuiusiunaianiaznismgladumanteaiiayu
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1 £ 9; 1 -ﬂl £%
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nazmsmaladuman Teun angredsninnd 50
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