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Therapeutic Role of Inhaled Nitric Oxide for Acute
Respiratory Failure in the Early Phase of Trauma

Byoung Sung Kim, M.D., Kyu-Hyouck Kyoung, M.D., Hojong Park, M.D.

Department of Surgery, Ulsan University Hospital, University of Ulsan College of Medicine, Ulsan, Korea

Purpose: Nitric oxide (NO) is a vasodilator and inhaled NO (iNO) is used in acute respiratory distress syndrome
(ARDS) to improve alveolocapillary gas exchange. The mechanism to improve oxygenation is likely to redistribute blood
flow from unventilated areas to ventilated areas. Though improvement of oxygenation, iNO therapy has not been
shown to improve mortality and considered as only rescue therapy in severe hypoxemia. We conducted the study to
investigate an efficacy of iNO in trauma patients with severe hypoxemia.

Methods: We reviewed the trauma patients who underwent iNO therapy retrospectively from 2010 to 2014. Degree
of hypoxemia was represented as PaO,/FiO, ratio (PFR) and the severity of patient was represented with sequential
organ failure assessment (SOFA) score. Patients were divided into the survivor group and non-survivor group according
to the 28-day mortality.

Results: A total of 20 patients were enrolled. The mortality of 28-day was 40%. There were no significant differences
between survivor and non-survivor group in age, sex, severity of injury, PFR and SOFA score. There was significant dif-
ference in initiation time of iNO after injury (p=0.047). Maximum combinations of sensitivity and specificity for timing
of iNO therapy were observed using cut-off of 3-day after injury with a sensitivity of 88% and specificity of 75%.

Conclusion: Though iNO therapy does not influence the mortality, iNO therapy may decrease the mortality caused
by respiratory failure in the early phase of trauma. [ J Trauma Inj 2015; 28: 104-107 |
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Table 1. Baseline characteristics of the patients.
. Survivors Non-survivors
Variables (n=12) (n=9) p-value
Male (%) 10 (83.3) 5 (62.5) 0.347
Age (year) 53.5+15.9 57.8+14.8 0.521
Underlying CPD* (%) 3(25) 1(12.5) 0.619
Blunt injury (%) 12 (100) 8 (100)
Causes of respiratory failure (%) 0.085
acute respiratory distress syndrome 7(58.3) 4 (50)
pulmonary edema 0 3(37.5)
pulmonary embolism 2(16.7) 1(125)
heart failure 3(25) 0
Abbreviated injury scale
head & neck 0.8+0.6 1.3+23 0.851
face 0.3+0.6 0 0571
thorax 31+18 16+18 0.098
abdomen 15+15 15+18 0.970
extremities 16+19 18+14 0.678
externa 0.7+12 0 0.238
Injury severity score 26.5+137 21.1+131 0.427

* CPD: cardiopulmonary disease
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Fig. 1. Receiver operating curve of interval for predicting 28-day
mortality with timing of iNO initiation.
AUC: areaunder curve, iNO: inhaled nitric oxide

WL
=
o
o)

o (10) FYiteHdas dedides
o S
= h8S

0]

o s
slo] TH-TF 21
S Q

f

LOWE} (13 JEM Ol“ Zlom ?HEOH
& AR7F AFGE i) 2t glse] &
.9,14,15) FAEAEA HHAyo] 93-S Z7lAl7|= ATt

il
WEEA= L ek

AT AHE 40%9] AFEES 2ol 71E AFEY A
I} 2 Aol g Koz HshArh. (65, 6) JEM A2
SR ISS7} 24,4708 559 F4
ol AA| Zh F-91ef At 2 %HP‘J 19| 55

ArgETe] we Bl

Ao A7} = EJXI dethehs 222 A o,
olo} Felstol & Aol A AAlet A sk

s 2|27} ol 9o BHAQI7} s Aot 4

29 89l 5=, Eo A PF HE W

fglon, o4 ¥ F4

2] Hol 71 ¢! 3192 Fol714 9] A
Zrol AETOIA B H9HE A A% F A 19
EERANA o EHolett A Mol Eth & A
o4 % 39 ool FYNBALE Folat BB HEE
2 80%°l 9108 FYARF 4] Fol A} A7|% B
of &S Uehdnt,

S14 BA9) £7] Aol 20 1910l 4G 3 1
MO elA] 9a,(18) o] WAL HAHYPAFUSFFZ

(Compensatory anti—inflammatory response syn-—
drome)oll 23t W stz dd o= QUeh.(19) ¥hd o4
2719] TERAE EYT R1R0L el 9 1A
£} 9 A A A A ZHE-S-(systemic inflammatory response
syndrome o] 8 ¢Qlo] Y (20) o= Z“d% XlUrnq Al
7o Zato] whet ehotE= S 2 ThsAdol w2 ddlol]
Fog Holty, 3t ARSI A 7\]517} 44 ggé%
O] AR A4 oA R0l %94 712k

Table 2. Comparison between survivors and non-survivors related with iNO therapy.

) Survivors Non-survivors
Variables (n=12) (n=9) p-value
Concentration of NO* >10 ppm (%) 6 (50) 5(62.5) 0.670
Initiation time of NO after Injury (days) 55+98 11.1+9.0 0.047
PF** ratio before NO initiation 95.5+48.3 64.4+19.1 0.181
SOFA score before NO initiation 9.3+26 11.3+3.0 0.135

iNO: inhaled nitric oxide, PF: PaO,/FiO,, SOFA: sequential organ failure assessment
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