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A Case of Acute Respratory Distress Syndrome Caused by Nitric

Acid Inhalation

Dae Sung Kim, MD., Hye Eun Yoon, MD., Seung Jae Lee, MD., Yong Hyun Kim, M.D., So Hyang Song, M.D,,
Chi Hong Kim, M.D., Hwa Sk Moon, MD., Jeong Sup Song, MD., Sung Hak Park, M.D.

Department of Internal Medicine, College of Medicine, The Catholic University of Korea, Seoul, Korea

Nitric acid is an oxidizing agent used in metal refining and cleaning, electroplating, and other industrial applications.
Its accidental spillage generates oxides of nitrogen, including nitric oxide (NO) and nitrogen dioxide (NOy), which cause
chemical pneumonitis when inhaled. The clinical presentation of a nitric acid inhalation injury depends on the duration
and intensity of exposure. In mild cases, there may be no symptoms during the first few hours after exposure, or the
typical symptoms of pulmonary edema can appear within 3-24 hours. However, in cases of prolonged exposure, progre-
ssive pulmonary edema develops instantaneously and patients may not survive for more than 24 hours.

We report a case of a 44-year-old male who was presented with acute respiratory distress syndrome after nitric acid
inhalation. He complained of cough and dyspnea of a sudden onset after inhaling nitric acid fumes at his workplace
over a four-hour period. He required endotracheal intubation and mechanical ventilation due to fulminant respiratory
failure. He was managed successfully with mechanical ventilation using positive end expiratory pressure and systemic
corticosteroids, and recovered fully without any deterioration in his pulmonary function.

(Tuberc Respir Dis 2006: 59 690-6%)

Key words : Nitric acid, Chemical pneumonitis, Acute respiratory distress syndrome, Mechanical ventilation
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Figue 1. Chest X-ray in a 44-yearod man who inhaled nitic acid fumes. A The initial chest radiograph shows

extensive  bilateral  consolidation  without  cardiomegaly  or

pleural  effusion.

B. Two days later, chest X-ray shows

slight improvement of the consolidation. C. Eight days later, chest X-ray shows nearly normalized findings.

Table 1. Changes of arterial blood gas analysis findings.

HD #1 HD #3
(Amg'Lll:)k b:g]ging) (%1%' (CMF\,/EEﬁCéCE%;?E’% (MaskHcD)z#SL/min) g[: ff;g)
pH 7255 712 731 7478 7489
PaCQO(mmHg) 492 662 523 35 b3
PaO;(mmHg) 31.1 69.7 62 R2 777
HCOAmEg/L) 213 217 257 317 25
Sa0y(%) 542 89.1 894 976 %38

HD=: hospital day

AL HEEA FRIL,

NN EFao] AN FEFO
Zo A= o] 7ol fIA
ZARAA - g A BEH AL A] W=
23340/mm’ (557 84.9%, WIZT 59%, T
40%, ZAHE 0.1%, 29T 01%), A4 e 160
g/dL, SIPHE AR E 452%, 823 209,000/mm’e] %)
t}. Ambu baggings sFHA Ald)g ¢l DA &
Wy HAl= pH 7.26, PaCOs 49.2 mmHg, PaO; 31.1
mmHg, HCOs 21.3 mmHg, Sa0; 54.2%°] %At} 4]
71A 8715 AlAete] 93] 5% 300 ml, £ &
T+ 203, TY A T 100%, 7Y %U(PEEP)
5 cmH0, €4 5A ZAIE71H(CMV, controlled man-
datory ventilation) 2.2 7| AZ&S 3 208 & A3
3 =us A= pH 7.12, PaCO, 57.3 mmHg, PaO,
66.2 mmHg, HCO; 21.1 mmHg, Sa0, 89.1%°]% 2
o, EWE Ak B F9 At wEe] H(PaOy
FiOy)= 662 mmHgol ek A5ket kel A BUN

o

12.4 mg/dL, Creatinine 0.8 mg/dL, & ¥z]F4] 0.8
mg/dL, AST 29 IU/L, ALT 30 IU/L, Alkaline pho-
sphatase 217 IU/L, v-GTP & IU/L, LDH 611 IU/L,

CPK 88 IU/L, Na 141 mEq/L, K 39 mEq/L, C1 10°
mEq/LAtE. 2744 2 Felgmuails AA 270

A FZ Hok MAe AA HxA A3t} vtk ¥
A& 7o) Yo Anjty F4 274 Kol
A eFkHFigure 1. A).
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Figure 2 High resoluion CT(HRCT) in a 44-yearod man who inhaled nitric acid fumes. A HRCT taken two days
after  admission  shows  extensive  air  space  consolidation,  ground  glass  opacities, intralobular  interstitial
thickenings, and  centrilobular ~ nodular  opacities. Intralobular ~interstitial~ thickenings  and  centrilobular  nodular
opacities are findings that suggest bronchiolitis. B. Eight oays after admission, follow up HRCT shows that the
previous extensive arr space  consolidation, ground glass  opacities, and intralobular interstiial  thickenings  have
been cleared. Some diffuse centrilobular nodular and branching linear opacites and ground glass  opacities are
still noted.

Table 2. Changes of pulmonary function test results.

HD #9 HD #15

RC Liters(%) 2.58(60%) 3.36(79%)

FEV1 Liters(%) 2.08(63%) 3.05(92%)
FEVI/FVC % 81 el

DLCO mL/mmHg/min 13.1(61%) 16.5(77%)

of wpe} 4599 F‘:}é}‘iﬂ‘:} P 2GR FE o2 0] Fol glo] Aldigh s AfelA ArkaFol 24
3| EEHA det 9 TS ET) 3] EEY] Al Zst < ATk o] BA] AJEE v FF AR AL
of darEA 9 7]74] %7]" Y AR TEE E M Fldo] A A e thFigure 1. C). &
ol7] Al&etdith £ & 203], FY A4 F= - AR A = oFghe] SN SISl 4] s
55%, =71 %<t 15 Cn']H2O CMV mode®l| A 2] & Arksl s d AA9] Hfo] AL 4~
My A= pH 7.38, PaCOs 54.3 mmHg, PaO: 69.5 Hol g3 9 7|#AA] 9] o] A §) X th(Figure 2.

mmHg, HCO, 315 mmHg, Sa0, 42960190tk = B). o] 9 771 AR wel4 s2er 258 L
WA ARl Astek ) A7 Age) 2ol (A9 60%), 127t =24 57]%F 2,08 L(G %A
F& o AAe A melont W9l GAuch SHE F 9] 63%), 127 w4 S we gl of
oIt} (Fig. 1. B). a4 Atsl 938olq: & vl 81%, DLeo 131 ml/mmHg/min(e1%5]2]
2 o AAol A3 2L Hrelgdo]l BAUYS 61991tk A9 15204 A 21 37) %5 AR

ox 0% doy

o
O

W, FA5o A ¥4 Fol= S KFigure 2. M = Wk 336 L(eZ2] 9] 79%), 123t =
A). J9 8UA 7|4 378 st AR AlA A 7% 3.06 LS4 2] 92%), 123+ =84 ©
8L/ming Ty Aldet Swa Al A pH 7.48 715 == H&e] digk v 91%, DLco 165
PaCO; 435 mmHg, PaO: 92.2 mmHg, HCO; 31.7 mL/mmHg/min(e]ZX¢] 77%)2 49 427 23
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