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Effects of nitrogen-oxygen ventilation versus heliox ventilation in
patients with moderate-to-severe acute respiratory
distress syndrome*

Liu Ting, Li Yue-hong, Lai Xiao-yan, Li Yong-shun, Lin Sheng-yang, Du Xin-jie
(Department of Critical Care Medicine, Longyan First Hospital Affiliated to Fujian Medical University,
Longyan, Fujian 364000, China)

Abstract: Objective To compare the effects of nitrogen-oxygen ventilation versus heliox ventilation in
patients with moderate-to-severe acute respiratory distress syndrome (ARDS). Methods A total of 112 patients with
moderate-to-severe ARDS admitted to the Longyan First Hospital Affiliated to Fujian Medical University between
June 2023 and January 2025 were selected. Using a random number table, they were divided into a control group and
an observation group, each comprising 56 patients. The control group received nitrogen-oxygen ventilation, whilst
the observation group received heliox ventilation. The two groups were compared in terms of the duration of

mechanical ventilation, total length of hospital stay, hospital costs, levels of inflammatory markers [C-reactive
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protein (CRP), interleukin-6 (IL-6), tumor necrosis factor-o (TNF-a) ], blood gas parameters [partial pressure of
carbon dioxide in arterial blood (PaCQO,), partial pressure of oxygen in arterial blood (Pa0,) ], short-term prognosis
(complications and the 28-day mortality rate). Results The duration of mechanical ventilation and the total length
of hospital stay were shorter, and the hospital costs were lower in the observation group than in the control group
(P < 0.05). Comparison of CRP, IL-6 and TNF- a levels in bronchoalveolar lavage fluid (BALF) between the
observation group and the control group before mechanical ventilation and on days 1 and 3 of ventilation showed
that there were statistically significant differences in CRP, IL-6 and TNF-a levels across the time points (P < 0.05)
and between the groups (P < 0.05), with their levels in the observation group being lower than those in the control
group. A comparison of the change trends of CRP, IL-6 and TNF-a levels in BALF between the observation group
and the control group revealed statistically significant differences (P < 0.05). On day 3 of mechanical ventilation,
PaCO, in the observation group was lower than that in the control group, whilst PaO, was higher in the observation
group (P < 0.05). On day 3 of mechanical ventilation, PaCO, was lower and PaO, was higher in both groups
compared with pre-ventilation values (P < 0.05). There was no statistically significant difference in the incidence of
hypotension or hypoxemia between the observation group and the control group (P > 0.05). The 28-day mortality
rate in the observation group was lower than that in the control group (P < 0.05). Conclusion Compared with
nitrogen-oxygen ventilation, heliox ventilation effectively reduces airway pressure, alleviates pulmonary

inflammatory responses, improves blood gas parameters, and lowers the 28-day mortality rate in patients with

moderate-to-severe ARDS, resulting in better overall therapeutic outcomes.
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AR 2 A 536 %
F1 WH—KERILE (n=56)
_ = il 9 A1 %
ik B FRICY 3+ 5) %ﬁ%?ﬁ’ R - ﬁ, %(”$
(kg/m’, x £ 5) (mmHg, x+s)  ZAPEBERE  EREMR JHeBEAE oAty
X B2 30/26 46.26 +5.13 23.58 +3.56 300.92 + 56.09 10(17.9) 16(28.6) 19(33.9) 11(19.6)
WLELLL 27129 4597 +5.28 23.45+3.32 299.39 + 53.14 8(14.3) 17(30.4) 21(37.5) 10(17.9)
NallKI:] 0.322 0.295 0.200 0.148 0.400
P& 0.571 0.769 0.842 0.882 0.940

RAS s @ dy il i F 2E | O UE E B K ik 45 4E ARDS
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Je RAENG T e & B v S B M . OFFTE
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(© 1F i 390 Il 2L 40 £
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60% A+ 40% Ao A 300 EMY T R B
SYORJEREURE . PNTA M BRI, T W A O AR T
. (eritical-care pain observation tool, CPOT) ¥E4rH
041 . RASSI¥Ir -3 4), Fuir Wi S aE 7).
iR e T A i A, B E N 8 mL/
kg, PEIEAR 2R 18 YW/min, WIFEL 1 2, R HAE
A A T 2 WA K IE & (positive end—expiratory
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Yerp SRR ARE o BHARAL . BURBIEOT R .
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®2 WAVMESE B SRR E L ERE AR

(n=56,x+s)
215 HUBGES A E/ SRRl d ARSI oT
X HR2H 4.81+0.75 26.07 +4.62 4.87+0.72
WL 3.24 +0.59 20.13 +3.03 3.13+£0.43
1l 12.312 8.045 15.526
P{E 0.000 0.000 0.000

BALF 7' CRP. 11-6. TNF-a K FEIE, RHEE
M B 2200, 5. OASIE I E] 55 CRP

#*3 MWAESAIG BALF RSSREE FKFLLER

IL-6 . TNF-o /K F LW, 22 R A G0t 5 L (F =
929.915,914.763 ,950.461, 3] P =0.000) ., @ WM £ 41
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CRP. IL-6. TNF-o /K- # b, 25HA
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w5 CRP/(mg/L.) 11.-6/(pg/mL.) TNF-o/(pg/mL)

WAET AR IR EAEHEIR AR WAURE IR WAUREIR AR ERUEH IR EAUEHEIR
XA 1754272 13.11+232 745146 20.64+3.54 1605+2.64 10.67+2.05 4512+519 36.16+4.15 2442+3.09
WELL] 17.21+2.63 856+158 499+ 1.19 2037+330 11.96+221 602+ 1.17 4487+531 2841£320 18.02+2.13
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WL % 21 55 % B 4 38 AT PaCO, . PaO, 7K F b
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Xf B2 5 W58 20 38 <5 56 3 K PaCO, . PaO, /K [t
B, &%, ZR¥A5IT¥E X (P<0.05);
WLEE A 38 A5 55 3 K PaCO, K AR T X B4, PaO,
KPR TR B L UHT 5 08 U 5 3 K PaCo,
PaO, K- LB, Gl (K5, 25 ARIHFE
X (P<0.05); P25 5 3 K PaCO, /K P HML T
HAHT, PaO, K2y Tl HT. W4,

®4 FHEBSAEMSIERIEE  (n=56, mmHg, x+s)

PaCo, Pa0,
WAAT WESFEHEIR O WERET ESUEH3KR
SHIRZH  65.12+8.14 50.52+5.87" 64.61 +6.84 80.28 +5.23"

)

WEEL 6548 +£829 4234+472° 64.18+621 86.20+5.96'

t{H 0.232 8.127 0.348 5.587

P 0.817 0.000 0.728 0.000
o P HEART L, P <0.05,

2.4 WHEHEEE.28 dfRILELLE

W Z2 21 55 0 BRI L Il 4k A R A
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R, &ax e, 25 A%ITFE L (P<
0.05); WAZZAL 28 dJSLRAL T X B4, W35,
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41331 it & [(RIE 28 dJFALF
payite:l 6(10.7) 3(5.4) 20(35.7)
UK =37 4(7.1) 2(3.6) 10(17.9)
XH 0.439 0.209 4.553
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WU 57 . G Il D REAIK A2, DA 448 e AL B A<
fEBERTIE] . REACAERE SR . ABFE S Rt —24 B
N, MR AL AU PaCO, i K T X 4L, Pa0, W]
W T XA, T E ARDS B AR OE RAE
FHEWSGEES . WY ERE, SR
WAREAKREERR, 5IF UG, 538008 %
FEFFE . AIERL 3G, AP AR A TR &
AACERHE S, S InE R LG T, K EE RS
IR ML 24 IS AR & A IR
B, miRBUNYREYE, EHIERZRIZ S, 1
AH TR S8 2585 AT I 25 A <0 BEL Ty S SOE I .
FRAEATSS M, Hr ik sh FEBRAL, REA 2k
NP LE 57, WURIRALC 24, W ek
WA AN, AR R AR I R R R A
He, AT TEE PaO, . FEAIR PaCOM™ . BLAN, 2R
SRS TR UL I AR N o e 11 R WA 118
HPO, 3L BEAT AL IEARSAUAE 98D — S Akl
R, I RE NI RS B A A R R, R
ICIF LR A AR, kg S8 A AL . n PR e &2
PEAESZFER AT A SIS WK, 7RSI A
1 SpO, HXF AR I L T, A 4GHE 1 h 5 <l
JE . P IR, AURGE U AGE R
Tt RIEE, S EGE SR YT A AR il B BALF
CRP. IL-6 7KV F ML TR @B, HUlRiE
FHIR LI Bl e 3 R I LS B A Ak %, le s i i L

ihe. PIIHE 5T 3k 5 A R S T AR R
AT BRI R B ACIE R T L DR i 9% RE RN o
ARG, WFFEXT S0 B B ARDS [, 4%
S4B ORI A8 B B T Rl B Rl A L B
T HAE A IEAREMLAE . WA R AR R REAG
W HLAR A T A, HL AR 28 AR AER AR, it
— IR T S U A A R IR T T A Ak
PR, R I PR B AL T B 4 T A AR A

g Lk, MR TAEES, A8 EATA
RUREAR P B ARDS ST TR ) L D8R A
JNE, B LSRR, BEAK 28 dJRFER, REKIATT
RCAETE AR o H R FH B R ) AT A AR
L, AR ™ o W R 3 A i AR IR Bl S R
7 B B Spo, B W R R, A Bp k., 3
AW WAF A — R W R BRE AR A A 112 1]
ot WRoe MR, Rt s &
AR KWL 2T, WREAKRTAR
3 S0 T ) 8 S R A A N Y LA Sy B
JEEE T Y REEAR . JTFREZ LIS, KT
i [] DA B A Oz 3 7 A, O ik — 25 Y S SRl R
PRVETARR, RWHAE R ARDS B H H 2 I PRI
FHERAL T AR 35

& X X B

[1] GABUNIA L, KHETSURIANI S, GAMKRELIDZE N, et al.
Pathogenesis and pharmacotherapy of acute respiratory distress
syndrome induced by pandemic viral infections: a narrative
review[J]. Cureus, 2026, 18(1): e101316.

[2] JIN X, HE M. Diagnostic biomarkers and miRNAs in prognosis
of acute respiratory distress syndrome[J]. Allergol Immunopathol
(Madr), 2025, 53(3): 194-200.

[3] ESPER TREML R, CALDONAZO T, FILHO P H A, et al. Effect
of restrictive cumulative fluid balance on 28-day survival in
invasively ventilated patients with moderate to severe ARDS due
to COVID-19[J]. Sci Rep, 2023, 13(1): 18504.

SR, EOLE, BUW, 5 RA -SRI AR E R LS
TEIRTT P VR P B R R DA BEBIL AR 380 s PR B FH O 2538 (7. N
FlafeEaE Sk, 2025, 31(5): 458-463.

SZCZAPA T, KWAPIEN P, MERRITT T A. Neonatal applications
of heliox: a practical review[J]. Front Pediatr, 2022, 10: 855050.
DHANANI J, FRASER J F, CHAN H K, et al. Fundamentals of
aerosol therapy in critical care[J]. Crit Care, 2016, 20(1): 269.

rh AR B2 S IR 7 ) 2 WP I G BEE B " A 2 . SIS 0
A MEBHHURGE SIS R (R[], ThAREE¥A4A, 2016, 96(6):
404-424.

GE R Q, WANG F Y, PENG Z Y. Advances in biomarkers for

(4]

[5]

(6]

(7]

(8]

- 18



%124

S AU RS FAUE TR P SR A SR B AR P SR X RIS

diagnosis and treatment of ARDS[J]. Diagnostics (Basel), 2023,
13(21): 3296.
[9] JE XM, KT . IncRNA 7E ALIVARDS HH 72 AT #L 5 S8 P ML
TR EHERE ). PRI 5 S IR AT, 2024, 45(1): 92-96.
[10] /L, 1, Fh/INlE, 45 . T B TR AN A8 AL 7 BE SR X
FAEM A5 TF ARDS 2 1 BRI RMAL I IR Y7 37 BB LAY 52
I E BRI EIE AR, 2024, 43(19): 3513-3517.
FENG F, WANG L J, LI J C, et al. Role of heparanase in ARDS
through autophagy and exosome pathway (review) [J]. Front
Pharmacol, 2023, 14: 1200782.
12NEUMANN-KLIMASINSKA N, MERRITT T A, BECK J, et

[11]

[12]
al. Effects of heliox and non-invasive neurally adjusted
ventilatory assist (NIV-NAVA) in preterm infants[J]. Sci Rep,
2021, 11(1): 15778.

[13] HADDAD T, MONS V, MESTE O, et al. Breathing a low-

density gas reduces respiratory muscle force development and

marginally improves exercise performance in master athletes[J].

Eur J Appl Physiol, 2024, 124(2): 651-665.

[14] MEDINA A, DEL VILLAR GUERRA P, VALLE ORTIZ J R, et

al. Rheological theory applied to mechanical ventilation in acute

respiratory distress syndrome: a new paradigm for understanding
and preventing ventilator-induced lung injury[J]. J Clin Med,

2025, 14(18): 6544.

[15] LEW A, MORRISON J M, K AMANKWAH E, et al. Heliox

prescribing trends for pediatric critical asthma[J]. Respir Care,

2022, 67(5): 510-519.

[16] PASTOR L, VERA E, MARIN J M, et al. Extracellular vesicles

from airway secretions: new insights in lung diseases[J]. Int J

Mol Sci, 2021, 22(2): 583.

19

[17] SUTHERASAN Y, SONGSOMBOON C, GULAPA K, et al. The
potential risk of ventilator-induced lung injury from five
different PEEP titration techniques in ARDS[J]. Front Med
(Lausanne), 2025, 12: 1642064.

BAZETE, AR, S R I, A LRI BT It 2R e Al D)y o 9 B
ARDS W EMAUIE IR RIS ], I R B 2
&, 2024, 40(6): 792-796.

YOUNG A, STEIN E, ROWLAND M, et al. Outcomes of heliox

[18]

[19]
use in children with respiratory compromise: a 10-year single
institution experience[J]. Laryngoscope Investig Otolaryngol,
2024, 9(5): €70006.

PALIKOV V A, PAVLOV N B, AMIROV R R, et al. Effect of a

helium and oxygen mixture on physiological parameters of rats

(20]

with cerebral arterial air embolism[J]. Front Physiol, 2024, 15:
1388331.

KT, X2, B, 55 . A AR A HE RN R P
(0 O FHHE R[], v Bl PRSI TR 272, 2019, 10(3): 67-69.
ATAEA, I, HSAR PR, 45 . S A IR <X i 4 28 25 9 7 il
B E I B IR WL B 1 52 i [J]. o 48 A8 0 2 R Bs &,
2024, 36(3): 260-265.

(21]

[22]

(EFHT 4itH)

AR5 AR XIEE, 25 H 40, #/INE, 45 SRS ZAE S
T T B S MR I 25 S R RN AR T FEBIESELT].
FE PR EE2:43R, 2026, 36(12): 14-19.

Cite this article as: LIU T, LI Y H, LAI X Y, et al. Effects of
nitrogen-oxygen ventilation versus heliox ventilation in patients
with moderate-to-severe acute respiratory distress syndrome[J].
China Journal of Modern Medicine, 2026, 36(12): 14-19.



