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Factors associated with mortality of hospitalized pneumonia

in Nakhon Phanom hospital.

Narongdech Butworn M.D. Internal medicine

Nakhon Phanom hospital

Abstract
Objective : Pneumonia is an important health problem and cause of death in the world include

Nakhon Phanom hospital. This study to evaluate the factors associated mortality of hospitalized
pneumonia, mortality rate, patient baseline characteristic, sing and symptom, laboratory,
complication, cause of death, sputum culture and hemoculture.

Material and method : This study was etiognostic retrospective case control study in hospitalized
pneumonia patients at Nakhon Phanom hospital. Electronic inpatient medical records of
pneumonia between 01 January 2019 and 31 December 2019 were reviewed.

Result : One thousand and six patient were include. The mean age was 63.8 years, 65.61% were

male. Mostly 59.44% had refer form community hospital, 87.67% were community acquired
pneumonia, 66.70% were severe pneumonia, 94.53% were hospitalized in general medical ward.
The mortality rate was 35.29%. The cause of death were shock (55.77%), hypoxia (34.08%) and
sudden cardiac arrest (10.14%). Statistically significant factors associated with mortality rate were
patient who had referred form community hospital, ECOG > 2, white blood cell < 4,000
cell/mm3, serum lactate > 4 mmol/|, severe pneumonia, ventilator used, inotropic drug used,
intensive care unit admission, patient who had complication such as acute respiratory failure,
septic shock, acute renal failure and acute respiratory distress syndrome.

Conclusion : Pneumonia is an important cause of death in Nakhon Phanom hospital. This factors

associated mortality of hospitalized pneumonia were patient who had referred form community
hospital, ECOG > 2, white blood cell < 4,000 ceLL/mm3, serum lactate > 4 mmol/l, severe
pneumonia, ventilator used, inotropic drug used, intensive care unit admission, patient who had
complication such as acute respiratory failure, septic shock, acute renal failure and acute
respiratory distress syndrome. The data may be helpful initial evaluation and proper

management to reduced severity, prevented complication and reduced mortality.
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$1919 1 Baseline characteristics

Baseline characteristic Death (N =355)  Survival (N = 651) P-value
Gender: Male (n, %) 227 (63.94%) 433 (66.51%) 0.445
Age, (years): Mean £ SD 64.7 + 16.5 633+ 16.1 0.197
Hospitalized: Referral (n, %) 227 (63.94%) 371 (56.99%) 0.037
Admit before transfer (n, %) 35 (9.86%) 46 (7.07%) 0.145
LOS at district hospital (days): Mean % SD 53+ 38 51+39 0.859
BMI (kgs/mz): Mean * SD 216 117 214+ 48 0.070
ECOG 0-1 (n, %) 168 (47.32%) 344 (52.84%) 0.099
ECOG 2 (n, %) 73 (20.56%) 163 (25.04%) 0.120
ECOG3 -4 (n, %) 113 (31.83%) 144 (22.12%) 0.001
Co-morbidity 1 disease (n, %) 106 (29.86%) 207 (31.80%) 0.569
Co-morbidity > 2 diseases (n, %) 183 (51.55%) 323 (49.62%) 0.598
Essential hypertension (n, %) 124 (34.93%) 244 (37.48%) 0.451
Diabetes mellitus (n, %) 95 (26.76%) 159 (24.42%) 0.448
Cardiovascular disease (n, %) 84 (23.66%) 121 (18.59%) 0.060
Chronic kidney disease (n, %) 76 (21.41%) 112 (17.20%) 0.108
Chronic pulmonary disease (n, %) 47 (13.24%) 137 (21.04%) 0.002
Cerebrovascular disease (n, %) 65 (18.31%) 96 (14.75%) 0.150
Active pulmonary tuberculosis (n, %) 17 (4.79%) 21 (3.23%) 0.228
Alcohol drinking (n, %) 101 (28.45%) 158 (24.27%) £). 11572
Smoking (n, %) 90 (25.35%) 160 (24.58%) 0.819
Symptom duration (days): Mean £ SD 27+27 20431 0.257
Symptoms: Dyspnea (n, %) 257 (72.39%) 432 (66.36%) 0.055
Fever (n, %) 168 (47.32%) 376 (57.76%) 0.002
Cough (n, %) 114 (32.11%) 277 (42.55%) 0.001
Chest pain (n, %) 11 (3.10%) 39 (5.99%) 0.048
Alteration of consciousness (n, %) 54 (15.21%) 61 (9.37%) 0.007
Community acquired pneumonia (n, %) 302 (85.07%) 580 (89.09%) 0.071
Severe pneumonia (n, %) 337 (94.93%) 334 (51.31%) <0.001
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PS| score: Mean % SD 134.8 + 356 116.6 + 355 <0.001
CURB65 score: Mean % SD 26+ 1.0 21+09 <0.001
Body temperature (°C): Mean = SD a5 a5 3 1.2 0.001
Heart rate (beat/min): Mean £ SD 109.7 + 26.3 105.7 + 21.2 0.008
Respiratory rate (beat/min): Mean £ SD 312+89 286+ 79 <0.001
Systolic blood pressure (mmHg): Mean £ SD 1225+ 342 Ve 31.5 <0.001
Diastolic blood pressure (mmHg): Mean £ SD 73.1 £ 20.1 76.8 + 182 0.003
Pulse oximeter (%): Mean % SD 88.1 + 10.6 90.7 + 9.4 <0.001
White blood cell (x 10° cell/mm): Median (IQR) 12.3(7.4,17.1) 11.7 (8.5, 16.2) 0.852
Hemoglobin (mMg%): Median (IQR) 10.2 (8.3, 11.9) 11 (9.2, 12.7) <0.001
Platelets (x 10° cell/mm’): Median (QR) 216 (134, 312) 242 (171, 330) <0.001
Platelets < 1OO,OOO/mm3 (n, %) 54 (15.21%) 37 (5.68%) <0.001
Blood urea nitrogen (mg%): Median (IQR) 29.9 (16.1, 51.0) 18.6 (12.9, 31.9) <0.001
Creatinine (Mg%): Median (IQR) 1.3 (0.9, 3.0) 1.0 (0.7, 1.7) <0.001
Sodium (mmol/1): Median (IQR) 133.9 (129.4, 138)  134.5(130.4, 137.4) 0.642
Potassium (mmol/1): Median (IQR) 3.9 (3.4, 4.5) 37(3.3,4.2) 0.002
Bicarbonate (mmol/l): Median (IQR) 20 (15.3, 24.7) 23(19.4, 25.7) <0.001
Albumin (g/dl): Median (IQR) 2.8(2.3,3.2) 3.2(2.8, 3.6) <0.001
Total bilirubin (mg/dl): Median (IQR) 0.9 (0.6, 1.7) 0.7 (0.5, 1.2) <0.001
Transaminitis (n, %) 119 (33.52%) 123 (18.89%) <0.001
Blood sugar (mg%): Median (IQR) 135 (101, 196) 137 (110, 185) 0.502
Lactate (mmol/1): Median (IQR) 35(2.1,7.0) 2.4 (1.5,4.1) <0.001
Chest x-ray: Focal lesion (n, %) 47 (13.24%) 159 (24.42%) <0.001
Lobar lesion (n, %) 57 (16.06%) 156 (23.96%) 0.004
Multi-lobar lesion (n, %) 249 (70.14%) 334 (51.31%) <0.001
Positive sputum culture (n, %) 181 (50.99%) 221 (33.95%) <0.001
K. pneumoniae (n, %) 53 (14.93%) 83 (12.75%) 0.336
P. aeruginosa (n, %) 25 (7.04%) 37 (5.68%) 0.412
A. baumanii (n, %) 24 (6.76%) 19 (2.92%) 0.005
S. aureus (n, %) 20 (5.63%) 20 (3.07%) 0.062
S. pneumonia (n, %) 8 (2.25%) 24 (3.69%) 0.261
B. pseudomellei (n, %) 18 (5.07%) 5(0.77%) <0.001
E. coli (n, %) 8 (2.25%) 14 (2.15%) 1.000
H. influenza (n, %) 8 (2.25%) 12 (1.84%) 0.644
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Sputum culture: MDR organism (n, %) 13 (3.66%) 6 (0.92%) 0.003
Positive hemoculture (n, %) 66 (18.59%) 51 (7.83%) <0.001
E. coli (n, %) 10 (2.82%) 16 (2.46%) 0.836
B. pseudomellei (n, %) 13 (3.66%) 4 (0.61%) 0.001
K. pneumoniae (n, %) 9 (2.54%) 4(0.61%) 0.016
S. aureus (n, %) 8 (2.25%) 4 (0.61%) 0.031
A. baumanii (n, %) 7 (1.97%) 3 (0.46%) 0.039
S. pneumoniae (n, %) 4 (1.13%) 6 (0.92%) 0.748
Hemoculture: MDR organism (n, %) 3 (0.85%) 7 (1.08%) 1.000
Antibiotics: Mono-drug (n, %) 135 (38.03%) 195 (29.95%) 0.011
: Combination drug (n, %) 216 (60.85%) 443 (68.05%) 0.022
Macrolides (n, %) 111 (31.27%) 219 (44.70%) <0.001
Oseltamivir (n, %) 2 (9.01%) 68 (10.45%) 0.509
Ventilator used (n, %) 293 (82.54%) 272 (41.78%) <0.001
Duration (days): Mean £ SD 77+ 119 62+ 95 0.076
Inotropic drug used (n, %) 196 (55.21%) 121 (18.59%) <0.001
Duration (days): Mean £ SD 26+29 23+ 44 0.505
Hospital LOS (days): Mean £ SD 89+ 134 86+ 909 0.584
ICU admission (n, %) 125 (35.21%) 117 (17.97%) <0.001
Duration (days): Mean =% SD 74+ 76 83+ 85 0.391
Admission ward: Medicine (n, %) 332 (93.52%) 619 (95.08%) 0.312
Sepsis (n, %) 345 (97.18%) 572 (87.86%) <0.001
Septic shock (n, %) 243 (68.45%) 124 (19.05%) <0.001
Acute respiratory failure (n, %) 315 (88.73%) 272 (41.78%) <0.001
Acute respiratory distress syndrome (n, %) 54 (15.21%) 3 (0.46%) <0.001
Acute renal failure (n, %) 190 (53.52%) 146 (22.43%) <0.001
Pleural effusion (n, %) 54 (15.21%) 93 (14.29%) 0.709
Pneumothorax (n, %) 10 (2.82%) 10 (1.54%) 0.236

dlothiladesing 9 ulas1eRuuu Univariable logistic regression wuin Jasedifiauduiusiv
Sanmadedinvesiiheifdoddignsada (P-value < 0.05) TiuA Fuaedidesanlsameruiagueuan
INYIRD, SEAUVECOG > 2, szé’ummiﬁﬂﬁaﬁLU%WLLU@Q, 3¥AUCURB-65 > 2, S¢AUPS| score > 90, 586U
PSI score > 130, nguiilhetandniauguuss, sziuresendiaulaisiia < 90 %, gumnisne < 36 °C,
gamafisnene > 38 °C, seiuaruiulaindaladn < 90 mmHg, siuAudulawealndn < 60 mmH,
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Sasnsmela > 30 aSy/min, enuidududenslalnaduads < 10 em/dL, 31uauLliadeanv1 < 4,000
cell/mm’, $1unundaden < 100,000 cell/mm’, S2HUBUN > 20 mg%, A1A3Iofau > 1.5 me%, LU
AISUBLA < 20 mmol/L, dayiulwden < 2.5 gm/dl, Tadsluluiden = 3 mg/dL, Aazdiusnay,
dhmaludon < 80 mg%, wammaluidan > 2 mmol/, waawalulden > 4 mmol/l, MIWEEe9N
[EUMENULYD, NSINEIR B9 NIENMEN U BRBEN, NSNE o NEennulle, mjmﬂamé’mauﬁwmasﬂsﬂ
fandu, naudensniauiinuseslsananedumi, naulfenuiuziesdaforlunsinm, naulden
UTrusnaneviinsuiulunissnm, mjmﬁlﬁ%’umﬂﬁ%auzmjumacrolidei'w%’ﬂm, msldn3estae
mela, Mmilasueinseauanudulain, nsidriumsinuluneUaeingd, m’;zﬁwmsﬁmsﬁa, A
meladuvandeundy, Jenvefivinde, nglamedsundy, amgmelagiunidsundu
dlethPadusne q udns1zsiwuy Multivariable logistic regression wuin Jadedideanuduiug

fudnsmsidetinvesitheettdud1Ayneadd (Pvalue < 0.05) laun gUiendwinainlsmeuia
1y i Y 3 1
YUYWL, TEAUECOG > 2, indonu1a < 4,000 cel/mm’, uaamaluiden = 4 mmol/l, nguuen

q
LY

SnLaUTULSY, NstinIasgemela, nistasueinseduaudulain, Mshsunissnuluvediieingd,
amzmeladumnandeundy, Jonfivinpaide, azlanadaundy, nzmalaguindeunduy

15147 2 univariable and multivariable logistic regression

Factors Univariable logistic regression Multivariable logistic regression

Odd ratio 95% Cl P-value Odd ratio 95% ClI P-value

Referral 1.34 1.03-1.75 0.032 0.58 0.37-0.90 0.015
ECOG > 2 1.64 1.23-2.20 0.001 1.84 1.15-2.95 0.011
Alteration of consciousness 1.74 1.17-2.57 0.006 1.17 0.63-2.15 0.620
CURB-65 score > 2 2.79 2.13-3.66 <0.001 1.44 0.84-2.44 0.182
PSI score > 90 4.52 3.35-6.09 <0.001 1.26 0.71-2.24 0.434
PSI score > 130 5.02 3.43-7.33 <0.001 1.58 0.79-3.15 0.196
Severe Pneumonia 17.77 10.79-29.25 <0.001 2.17 1.03-4.58 0.041
Vital signs: O2 sat < 90 % 1.70 1.30-2.22 <0.001 0.88 0.57-1.37 0977
BT < 36 C 2.84 1.35-5.97 0.006 2.11 0.69-6.51 0.191

BT > 38 °C 0.69 0.53-0.90 0.007 0.85 0.55-1.31 0.454

SBP < 90 mmHg 3.09 2.03-4.69 <0.001 1.51 0.65-3.52 0.334

DPB < 60 mmHg 2.09 1.49-2.93 <0.001 0.71 0.34-1.47 0.352

HR > 100 /min 1.26 0.96-1.63 0.091 1.08 0.71-1.66 0.691

RR > 30 /min 1.64 1.26-2.64 <0.001 0.93 0.58-1.48 0.768

WBC < 4,000 cel/mm’ 4.85 2.75-8.54 <0.001 a.57 1.86-11.25 0.001
Hemoglobin < 10 gm/dL 0.63 0.48-0.82 0.001 0.84 0.54-1.29 0.433
Platelets < 100,000 298 1.92-4.62 <0.001 1.62 0.78-3.35 0.194
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cel/mm’
BUN > 20 mg% 2.36 1.81-3.09 <0.001 0.87 0.51-1.49 0.619
Creatinine > 1.5 mg% 1.86 1.43-2.43 <0.001 1.07 0.62-1.84 0.801
Bicarbonate < 20 mmol/L 0.41 0.32-0.54 <0.001 0.874 0.56-1.37 0.558
Albumin < 2.5 gm/dL 2.62 1.84-3.72 <0.001 1.58 0.89-2.78 0.112
Total bilirubin > 3 mg/dL 3.47 2.04-5.89 <0.001 1.37 0.61-3.09 0.448
Transaminitis 2.16 1.61-2.91 <0.001 0.92 0.55-1.53 0.741
Blood sugar < 80 mg% 2.99 1.82-4.91 <0.001 1.71 0.81-3.60 0.162
Lactate > 2 mmol/L 2.19 1.68-2.85 <0.001 1.25 0.75-2.07 0.397
Lactate > 4 mmol/l 2.39 1.76-3.25 <0.001 0.55 0.31-0.98 0.043
Positive sputum culture 2.02 1.56-2.64 <0.001 1.15 0.77-1.73 0.495
S/C : MDR organism 4.09 1.54-10.85 0.005 3.52 0.83-14.99 0.274
Positive hemoculture 2.69 1.82-3.97 <0.001 1.42 0.76-2.66 0.274
Chest X-ray: Lobar 0.61 0.43-0.85 0.004 1.12 0.59-2.12 0.738
Multi-lobar 2.23 1.69-2.93 <0.001 1.33 0.76-2.39 0.320
Mono-drug therapy 1.43 1.09-1.88 0.009 1.72 0.22-13.46 0.605
Combination drug therapy 0.73 0.56-0.96 0.022 1.39 0.18-10.71 0.748
Macrolide 0.56 0.43-0.74 <0.001 0.85 0.50-1.42 0.532
Ventilator used 6.58 4.80-9.02 <0.001 0.02 0.002-0.19 0.001
Inotrophic drug used 5.39 4.05-7.19 <0.001 0.04 0.01-0.16 <0.001
ICU admission 2.48 1.84-3.33 <0.001 0.54 0.34-0.86 0.009
Sepsis 4.76 2.44-9.32 <0.001 0.54 0.22-1.31 0.172
Septic shock 9.22 6.85-12.41 <0.001 89.97 19.93-406.18  <0.001
Acute respiratory failure 10.97 7.63-15.79 <0.001 297.57 32.97-270.72  <0.001
Acute respiratory distress 38.75 12.02-124.92  <0.001 20.79 5.58-77.45 <0.001
syndrome
Acute renal failure 3.98 3.02-5.26 <0.001 1.81 1.14-2.89 0.012
anusne
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