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Abstract. Despite the fact that for most people chlorine, from a historical point of view, is primarily associated
with chemical weapons, chlorine and its compounds are widely used in various spheres of human life, from rubber
production and metalworking to cleaning products. The last are accessible to every person, which increases the risk
of poisoning and makes it relevant to study every such case and also the pathological processes in the human body
resulting from poisoning. The following clinical case is presented to highlight this issue: N., a 22-year-old man, was
admitted to the Intensive care Unit (ICU) of the Military Field Therapy Clinic of Military Medical Academy named after
S.M. Kirov in a state of moderate severity with impaired respiratory functions due to household chlorine poisoning.
The patient underwent a comprehensive clinical examination, which included general blood panel, biochemical
blood tests, and toxico-chemical analyses, registration of circulatory and respiratory system parameters, X-rays and
computed tomography of the chest organs, consultations with specialists, and monitoring of identified pathological
changes in dynamic during therapy. The presented clinical case not only demonstra tes the importance of careful
anamnesis collection and its role in the differential diagnosis of diseases in order to make a true diagnosis in order
to correctly sort and timely select evacuation tactics for optimal treatment and reduce the risk of both non-fatal and
fatal complications. It also forces us to pay attention to the fact that poisoning with hazardous chemicals (AHS) is
found everywhere, both at large enterprises and facilities, and in everyday life, and can be not only widespread,
but also include isolated cases, often associated with violations of safety regulations when working with dangerous
substances which are used in a wide variety of industries and situations, and that’s requires doctors to be very
vigilant when receiving information about a patient and his disease.
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Pe3tome. HecMmoTpsi Ha TO UTO ¥ BONBLIMHCTBA N0AEN XJ10p, C UCTOPUYECKON TOUKM 3PEHUS, B NEPBYIO OYepelb
accouumpyeTcs ¢ XMMUYECKUM OPYXKIMEM, XNOP M €r0 COEAMHEHNUS MacCOBO UCMOSb3YIOTCS B CaMblX PasHbIX cepax
4eNoBEYECKOW XM3HEAEATENIbHOCTH, OT NMPOM3BOACTBA PE3NHBI 1 06paboTkM MeTannoB A0 YMCTALMX cpeacTs. o-
CNeAHWe HaxoaaTcs B JOCTYNHOCTY ANS KaXA0ro YeT0BEKa, YTO MOBbILIAET PUCK NOSIBNEHNS CIyYaeB OTpaBReHuii n
00ycnoBAMBaeT akTyanbHOCTb U3YYEHWUS KaXLOro Takoro cryyas, a Takxe oOpasyoLmxcs B pe3ynbrate 0TpaBeHus
naTonornyeckmx NpoLeccoB B YENOBEYECKOM OpraHuamMe. [1ns 0CBeLLeHMs JaHHOM Npobnembl NpeacTaBneH creayto-
LM KNMHUYECKMI Criyqan: MyxuuHa H., 22 neT, nocTynun B OTAENeHne peaHumaLuy u uHteHcusHom Tepanun (OPUT)
KIMHUKW BOeHHO-nonesow Tepanuu (BMNT) BoenHo-meguumHckon akagemun um. C.M. Kuposa B coCTosiHUN cpesHen
CTEMEHN TSHKECTU C HapYLUEHMEM fblXxaTeNbHbIX PYHKLMIA BCeaCTBUE BbITOBOrO OTpaBneHus xnopom. MNayuneHty
ObINo NpoBeAeHO KOMMNNEKCHOE KNHMYeckoe obcneaoBaHue, BKIYaBLlee 0OLEKITMHUYECKNIA, BUOXUMUYECKNIA 1
TOKCUKO-XMMUYECKMIN aHanu3bl, perncTpaLunio nokasatenemn cucteMbl KpOBOOOPaLLEHNS U AblXaHWS, BbINONHEHNE
PEHTreHorpacum 1 KOMMbIOTEPHO TOMOrpachun OpraHoB rPyAHON KETKM, KOHCYNbTaLMM CNELNanMcToB 1 KOHTPOMb
BbISIBMIEHHbIX MATONOMMYECKNX U3MEHEHUI B JMHAMUKE Ha (DOHE MPOBOAMMON Tepanuu. [aHHbI KIUMHUYECKNA Criyyan
He TONbKO LEMOHCTPUPYET BaXXHOCTb TLLATENbHOrO cbopa aHamMHe3a v ero ponu B auddepeHLnanbHoi AnarHocTuke
3aboneBaHuih onsg NOCTaHOBKM UCTUHHOMO AMarHo3a ¢ Lienblo KOPPEKTHOW COPTUPOBKM 1 CBOEBPEMEHHOTO Bhibopa
TaKTUKM 9BaKyaLuu ANs Ha3HAYeHUs ONTUMANbHOTO NTEYEHUS Y YMEHBLUEHWS PUCKa NPOrHO3a Kak HeneTasnbHbIX, Tak
1 neTanbHbIX 0CNOXHEHN. OH Takxe 3acTaBnsieT 00paTUTb BHUMAHWE Ha TO, YTO OTPaBNEHNS aBaPUItHO-0MaCHbLIMY
xummyeckumu selectsamu (AOXB) BCTpeyaroTCcs NOBCEMECTHO, KaK Ha KpPYMHbIX NPeanpuaTusx n obbekTax, Tak u
B ObITY, U MOTYT HECTU HE TONBKO MACCOBLIA XapakTep, HO U BKMOYATb €4MHUYHBIE CyYaun NOPaXeHUs, 3a4acTyro
CBSI3aHHbIE C HapyLeHWeM COBMIOAeHUS NpaBun TEXHUKM 6e30nacHOCTW Npu paboTe ¢ ONacHbIMKW XMMUKaTaMu B
caMmblX PasHbIX 0TPacnsX U cUTyauusx, 4to TpebyeT OT Bpayemn BbICOKOM HACTOPOKEHHOCTY NPU MONYYEHUN UHGOP-
Mauumn 0 nauueHTe v ero 3aboneBaHum.

KntouyeBble cnoBa: xnop, 0TpaBneHne XII0poM, OTEK JIErk1X, OCTPOE UHransunoHHoe OTpaBneHne, ANarHocTuka,
KIMHUYECKUI cryyan
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INTRODUCTION

Chlorine-containing substances have long been used
by humans in the production of plastics, paper, rubber,
metallurgy and other industrial sectors. Due to their high
hazard potential, the use of chlorine compounds necessi-
tates compliance with safety protocols and poisoning pre-
vention measures [1]. By its chemical nature, chlorine is a
yellowish-green gas with a characteristic suffocating odor,
approximately 2.5 times heavier than air. Chlorine is highly
reactive, readily soluble in water, and forms hydrochloric
acid and hypochlorous acid. It is stored and transported as
a liquefied gas under high pressure. At a concentration of
0.01 g/m? (10 mg/m3), it irritates the respiratory tract, while
exposure to levels exceeding 0.1 g/m* (100 mg/m®) can
cause severe damage, including toxic pulmonary edema [2].

Moreover, chlorine and its compounds have been utilized
as chemical warfare agents. Chlorine was the first chemi-
cal weapon of mass destruction, deployed in 1915. German
troops conducted a chemical attack against French forces on
the front between Bixschoote and Langemarck. The mortality
rate reached approximately 20% of personnel, with a case
fatality rate of about 8% among hospitalized victims [3]. Sub-
sequently, other more toxic substances with similar mecha-
nisms of action were employed, including phosgene, diphos-
gene, and others. Although many believe chlorine has now
lost its significance as a chemical weapon in modern con-
texts, international sources contain current evidence of chlo-
rine being considered as a weapon [4], with particular empha-
sis on terrorist threats at industrial facilities where it remains
widely used [5]. During a briefing by Lieutenant General Igor
Kirillov, Commander of the Radiation, Chemical, and Biologi-
cal Defense Troops of the Russian Armed Forces, allegations
were presented regarding violations of international chemi-
cal and biological weapons prohibitions by Ukraine and the
United States. Specific concerns addressed the August 11,
2024 deployment of 155-mm DM-105 cluster munitions by
Ukrainian armed groups in Sudzha, Kursk Region, resulting
in over 20 civilian and military casualties. Analysis of collec-
ted samples conducted at the Organization for the Prohibition
of Chemical Weapons (OPCW)-accredited laboratory of the
27th Scientific Center of the Ministry of Defence of the Rus-
sian Federation. Results confirmed that personnel injuries
were caused by respiratory exposure to an aerosol containing
chlorine and asphyxiant chemical agents, where the metal-
chloride mixture served solely as camouflage [2].

Thus, the relevance of studying the clinical aspects of
chlorine and its compound exposure stems not only from
its persistent potential as a weapon, but also from the con-
tinuous risk of human exposure during industrial accidents,
disasters, and even domestic incidents [6-8].

In Russia, over 400,000 tons of chlorine are produced
annually. When safety measures are inadequate, workplace
air concentrations can reach irritant levels (10 mg/m?),
with large leaks achieving lethal doses (100-200 mg/m?).
A concentration of 2,500 mg/m?® causes fatality within five
minutes. Although chlorine is classified as a non-persistent
hazardous chemical agent, its leakage forms a cloud that
can persist for 10-30 minutes. This duration is sufficient to
induce acute chemical injury symptoms in victims [2].

The mechanism of pneumotoxic agents involves da-
mage to the air-blood barrier cells, causing blood plasma
to infiltrate alveoli and impair oxygen exchange. The patho-
genesis of toxic pulmonary edema induced by these sub-
stances centers on endothelial cell injury, which increases
barrier permeability and disrupts the metabolism of biologi-
cally active substances in the lungs [9].

An experimental study was conducted at the Depart-
ment of Military Toxicology and Medical Protection of
the Military Medical Academy named after S.M. Kirov
(VMedA — the abbreviation from its Russian name, a lea-
ding military medical institution). Microscopic examination
revealed that within 0.1 hours post-chlorine exposure, rat
lungs exhibited increased volume with smoothed interlobar
borders and visible gray-green coagulative necrosis areas
on the surface. The lung edges appeared distended and
rounded. These macroscopic changes persisted in animal
lungs for 6 hours after chlorine exposure. Further histo-
pathological analysis of the chlorine-exposed group de-
monstrated alveoli filled with homogeneous exudate con-
taining neutrophils, erythrocytes, and fibrin strands, while
interalveolar septa were thinned due to compression by
edematous fluid [10-12].

It should also be noted that, unlike true pneumotoxic
agents, chlorine’s ability to cause chemical burns in the upper
respiratory tract plays a significant role in the pathogenesis of
the clinical presentation in an exposed individual [13].

The progression of chlorine-induced injury follows se-
veral distinct stages: reflex (initial), latent period, develop-
ment of toxic pulmonary edema, edema resolution, and
long-term sequelae [13]. Clinical manifestations may vary
not only according to poisoning severity but also depen-
ding on time elapsed since chlorine exposure and the
phase of intoxication, making thorough history-taking cru-
cial for diagnosis. This principle is illustrated by the pre-
sented clinical case.

CASE REPORT

Patient N., a 21-year-old male (born in 2003), was
admitted to the Pulmonology Department of Hospital X
between September 4 and 6 for management of severe
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bilateral community-acquired multilobar pneumonia com-
plicated by grade 1 respiratory failure (RF; SMART-COP
score: 2).

The medical history, as reported by the patient, began
on September 2 with dyspnea and dry cough during mor-
ning exercise. By evening, his temperature had risen to ap-
proximately 37.0-37.5°C, yet the patient chose not to seek
medical attention. The following day (September 3), weak-
ness and dyspnea progressively worsened, intensifying by
evening. Consequently, on the morning of September 4, he
presented to the medical clinic with complaints of inspira-
tory difficulty, dizziness, fever (38.8 °C), tachycardia, and
nausea, prompting his referral to Hospital X.

On admission, the patient reported dry cough, moderate
general weakness, and throat irritation. Physical examina-
tion revealed stable condition of moderate severity. Room
air oxygen saturation (SpO,) was 91-92%. Lung ausculta-
tion demonstrated vesicular breath sounds, diminished in
the lower lung fields, with left basal crackles. Percussion
yielded clear pulmonary resonance. Respiratory rate was
17-19 breaths per minute. With humidified O, insufflation
via nasal cannula at 3 L/min, SpO, improved to 97-98%.
No active sputum production was observed. The patient
remained hemodynamically stable with blood pressure
118/70 mm Hg and pulse 65-70 bpm demonstrating normal
volume. Cardiac examination showed normal heart borders
and clear rhythmic tones. Sinus rhythm was noted on elec-
trocardiogram (ECG). The tongue appeared moist with a
white coating.

Laboratory tests revealed abnormal findings in complete
blood count (CBC), blood chemistry (BC), and acid-base
balance (ABB), as presented in Table 1.

Rapid tests for viral infections, influenza, and novel
coronavirus infection (COVID-19) returned negative results.

The following examination data were obtained: SpO,
was 93% on September 4 and 91% on September 5. Chest
computed tomography (CT) performed on September 4 re-
vealed ground-glass opacities with consolidation areas in
the upper and predominantly lower lobes of both lungs,
along with interlobular septal thickening. The radiological
findings were consistent with bilateral alveolitis.

The clinical presentation included fever, cough, and
weakness. Auscultation revealed vesicular breath sounds,
diminished in the lower lung fields, with left basal crackles.
The diagnosis of severe bilateral community-acquired mul-
tilobar pneumonia was established at Hospital X based on
these findings combined with laboratory (Table 1) and imag-
ing results (chest CT, SpO,). The patient developed grade 1
respiratory failure (RF; SMART-COP score: 2). The follo-
wing treatment regimen was initiated: antibacterial therapy
(amoxicillin/clavulanate 1.2 g every 8 hours plus levofloxa-
cin 500 mg twice daily), mucolytics (Fluimucil 300 mg twice
daily with nebulized ambroxol 2 mL three times daily), bron-
chodilators (nebulized Berodual 2.0 mL once daily), antico-
agulation (enoxaparin 0.4 mL once daily subcutaneously),
and antiviral therapy (umifenovir 200 mg four times daily).
All management was supported by close monitoring of vital
signs and laboratory parameters.

Table 1
Laboratory data from hospital X
Tabnuuya 1
NabopatopHkie AaHHbIe, Nony4eHHble U3 rocnutans X
Paametrs 0409 0509 s vavss
l'emornobuH / Hemoglobin 169 169 130-160 r/n/ gl
SputpoumTsl / Erythrocytes 5,79 5,53 4,5-5,5x10%n / 4,5-5,5x101
l'ematokpuT / Hematocrit 56 52,7 36-42%
TNewkounTsl / Leukocytes 20,2 26,11 4,5-8,5x10%n /
4,5-8,5%10%|
CKopoCTb 0CeaaHnst 3puTpoLnToB / 15 12 0-15 mm/y / mm/h
Erythrocyte sedimentation rate (ESR)
®ubpuHoreH / Fibrinogen 55 6 2,3-51/n/ gl
C-peakTuBHbI Genok / 97,9 92,9 Menee 10 r/n/
C-reactive protein Less 10 g/l
pH 7,471 7,456 7,350-7,450
pCO, 39,9 47,5 35-45 mm prt.cT. / mmHg
pO, 94,4 86,3 83-108 mm pr.cT. / mmHg
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Given the anticipated prolonged treatment duration,
need for additional diagnostic workup, and the patient’s
condition, he was transferred via air medical transport to the
Military Field Therapy Clinic of the VMedA, accompanied by
a critical care transport team.

On September 6, the patient was admitted to the Military
Field Therapy Clinic of the VMedA presenting with discom-
fort and pain in the upper third of the chest (retrosternal
area) exacerbated by deep inspiration, intermittent nonpro-
ductive cough with scant mucous sputum, exertional dysp-
nea, diffuse throbbing headache during febrile episodes
(with maximum recorded temperature of 38.8 °C), and
throat irritation.

Physical examination revealed blood pressure of
120/75 mm Hg bilaterally. The pulse was regular at 80 beats
per minute, with satisfactory volume and no tension.
The apical impulse was non-palpable. Cardiac auscultation
demonstrated clear, rhythmic heart sounds without patho-
logical murmurs. The chest was symmetrically shaped and
non-tender on palpation, with accessory muscle use during
respiration. The respiratory rate was 20-22 breaths per
minute at rest, with SpO, 89-91% on room air, improving
to 98-99% with oxygen insufflation at 5 L/min. Compara-
tive percussion revealed dullness over the left lung base.
Auscultation identified harsh breath sounds transmitted
throughout all lung fields, diminished in both lower zones,
with fine crackles audible. The patient’s condition was clas-
sified as moderate severity due to endogenous intoxication
syndrome and acute respiratory failure.

During detailed history-taking, it was established that
on September 1, the patient had inhaled small amounts of
chlorine vapors for over 30 minutes while disinfecting an un-
ventilated bathroom with a self-prepared solution containing
active chlorine compounds. This exposure caused eye ir-
ritation and lacrimation, and throat irritation, which resolved
after copious water irrigation.

The diagnosis was established based on the patient’s
complaints, medical history, physical examination findings,
and instrumental test results. The complaints included dis-
comfort and pain in the upper third of the chest (retrosternal
location) exacerbated by deep breathing, intermittent non-
productive cough with scant mucous sputum, and exertional
dyspnea. The medical history revealed 30-minute inhalation
of chlorine vapors in an unventilated space on Septem-
ber 1. Physical examination demonstrated a respiratory rate
of 20-22 breaths per minute, SpO, of 89-91% on room air,
harsh breath sounds with diminished intensity in both lower
lung fields, and fine crackles. Instrumental evaluation (chest
CT from September 4) showed ground-glass opacities with
consolidation areas (predominantly in the lower lobes) and
interlobular septal thickening. The final diagnosis was: acute

moderate accidental household chlorine vapor poisoning
(September 1) complicated by bilateral toxic pneumonitis
and grade | respiratory failure (both September 4).

Due to significant respiratory dysfunction and clinical in-
stability, the patient was transferred to the ICU for further
diagnostic evaluation and treatment to achieve clinical sta-
bilization.

The patient was treated in the ICU from September 6
to 11. A combined multi-component treatment regimen was
initiated. The core pathogenetic therapy included oxygen
support via non-invasive ventilation with PEEP , delivered
through an antifoaming agent. Hormonal membrane-stabi-
lizing therapy with dexamethasone was started at 24 mg
followed by a daily reduction of 4 mg. Diuretic therapy con-
sisted of furosemide (80 mg on September 6-7, reduced
to 40 mg on September 8-9). Bronchodilator treatment
included budesonide (500 mg) and aminophylline (2.4%,
10 mL on September 6-7), along with a nebulized com-
bination of ipratropium bromide, fenoterol, and ambroxol
(2.0 mL twice daily). Symptomatic therapy included ace-
tylcysteine (600 mg daily). Prophylactic measures encom-
passed several areas. These included anti-inflammatory
therapy with chloropyramine (2.0 mL intramuscularly for
two days), anticoagulation with daily enoxaparin sodium
(0.4 mL), and myocardial metabolic support with glucose-
insulin-potassium (GIK) solution (400 mL). Secondary
infection prevention was achieved with a combination of
levofloxacin (500 mg twice daily) and amoxicillin-clavula-
nate (1 g twice daily).

To assess the clinical status and treatment efficacy, re-
peat chest CT, body plethysmography, spirometry, as well
as CBC, BC, ABB, and dynamic oxygen saturation monito-
ring were performed.

During the treatment course, daily improvements
were observed in both CBC and biochemical parameters
(Fig. 1), along with enhanced oxygenation indices and
ABB (Fig. 2).

Elevated hemoglobin with hematocrit and erythrocyto-
sis indicates hemoconcentration due to fluid redistribution,
leading to increased blood viscosity and impaired circulato-
ry function, thereby promoting circulatory hypoxia. Without
therapeutic intervention, this condition would progress to
profound hypoxemia with cyanosis and exponential clinical
deterioration, as evidenced by practical studies conducted
at the VMedA.

The persistent leukocytosis without left shift and ele-
vated ESR are attributable to the systemic effects of dexa-
methasone administration.

Figure 3 demonstrates positive trends in oxygen satura-
tion and ABB, manifested through progressive increases in
both oxygen saturation levels and partial pressure of oxygen
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4 ceHTa6pA 5 ceHTa6pA 6 ceHTA6pA 7 ceHTao6ps | 8 ceHtabpa |11 ceHTA6pA
(4 sep) (5 sep) (6 sep) (7 sep (8 sep (11 sep)
= Temorno6u, r/n/HGB, gr/l 169 169 167 165 157 148
m Jputpouutsl, x1079 /RBC, x10"9 5,79 5,53 5,44 5,39 4,71 5,2
= Tematokput, % / HCT, % 56 52,7 49,9 46,5 444 43
Jleiikoumtsl, x1079/n / WBC, x10"9/I 20,2 26,11 22,5 14,9 14,4 13,4
B CO09, mm/4/ ESR, mm/h 15 12 6 6 6 8
| CPb, r/n/ CRP, gr/l 97,9 92,9 69,5 69,5 32 41
m OubpuHoren, r/n/Fibrinogen, gr/l 5,5 6 8 7 6 49
Fig.1. Dynamic of blood panel and biochemical blood tests
Puc. 1. [uHamuka obuiero u 6MOXMMMYECKOTrO aHanm3a KpoBu
113
89
] 78
06 cents6ps/6sep 07 centsabpa/7sep 08 centabpa/8sep 11 ceHtaobps /11sep
Catypaums, % / Saturation, % M pCO,, mm pT. ¢1./pCO,, mmHg  ® pO,, mm pr. cT1./p0,, MmHg

Fig.2.  Dynamic of saturation and acid-base balance
Puc.2. [uHamuka caTypauuu U KUCHOTHO-LENOYHOrO COCTOSHUSA

(Pa0,), alongside gradual decreases in partial pressure of
carbon dioxide (PaCO,).

Given the need for comprehensive multifactorial as-
sessment of all lung volume components, including airway

resistance, body plethysmography was selected as the pri-
mary functional diagnostic method. This approach enables
detection of functional impairments potentially overlooked
by routine spirometry, which is critical during initial patient
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20 FIV ex
Norok [ryc) Darnenre 8 nOnocTv pra (xf1a)
15 R 2
1.0
1
0.5
0.0 — - = 0 : ﬂr:a- 1
6 7 8 9 —v
0.5
N -1
-1.0 AN
-1.5 AN -2 104
| AN
-2.0 ‘
Aoeid obwena [un) F/Vin
n o1 %(ni/m
SR eff [kPa*s] 1.18 0.31 25.98
R eff [kPa*s/L] 0.30 0.10 32.30
ITGV [L] 3.37 2.62 77.71
RV [L] 1.69 1.20 70.66
TLC [L] 7.38 5.53 74.90
vC IN [L] 5.69 4,33 76.16
RV % TLC [%] 23.71 21.61 81.16
Fig. 3. Body plethysmography from 06.09
Puc. 3. Bogunnetnsamorpacms ot 06.09
Scale: 12* 16
B System of Expected Values: Klement R.F., Lavrushin A.A. et al., 1986 (5...70 years old)
12 PARAMETER Unit |Expected |Actual |(%) Grade. Assessment
10
8 I/ \ XENe (FVC) 0 |520 360 [69.22 |4.9Mildreduction
N
4 // \\\ OXEN (FEVT) () 5.06 375 74.20 | 4.0 Very mild reduction
2
‘ )
g 12 gH 6 P B 2 oy 0BT (FEV1) (1) 438 373 8520 |2.3 Conditional normal
! TUOOHO (FEV1/FVC) (%) 852 99.4 116.66 | 0.6 Above normal
8 NOC (PEF) (I7s) [9.43 10.94 |115.98 [1.0 Above normal
10
12 MOC25 (FEF25) (rs) 1851 932 [109.46 |1.2Normal
" flacutacinass 1Y MOC50 (FEF50) 7s) |59 547 9183 [1.7 Normal
MOC75 (FEF75) 7s) |288 313 |108.86 |1.3 Normal
COC (MMEF) (/s) 513 510 [99.38 |1.5Normal
5,20 3,60 69,22 4,9 Jlerxoe CHux.
et SR o U e ressoRc 0Bnoc (FEVpos) 0] 077
00B1 (£,9] 4,38 3,73 85,20 2,3 YcnoBHaa Hopma
THOOHO  (8) 85,2 99,4 116,66 0,6 Bume Hopmu Tnoc (Tpos) (s) 0.13
noc (n/c) 9,43 10,94 115,98 1,0 Bawe Hopwe!
MOC25  (n/c) 8,51 9,32 109,46 1,2 Hopua Tebia (Texit) (s) 1.09
MOCS0  (n/c) 5,96 5,41 91,83 1,7 Hopma
MOCT5  (a/c) 2,88 3,13 108,86 1,3 Hopma XENMakc (FVCmax) [0) 375
coc (n/c) 5,13 5,10 99,38 1,5 Hopma
otBroc (1) - 0,77 = = Sbug (SBI) 20.5
Tnoc (c) S cvég =i ":
;:;r}ax Ei; J 15 T WHBKES (relative FVC) 4.02
SBhiL 20,5 dnre =7
xiﬁﬁf '(521 —--% S wHanan (relative PDP)
MBI . (n/MH) 149
_____________________ — — MB/Inp. (MVVpredicted) 149
Fig.4.  Spirometry from 08.09
Puc.4. Cnupometpus ot 08.09
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Fig.6. Computed tomography of the organs of the chest cavity
from 08.09. Arrows indicate residual pathological changes
Puc. 6. KomnbrotepHas Tomorpachust opraHoB rpyaHoii knetku ot 08.09.

CTpeﬂKM YKa3bIBalOT Ha OCTaTO4HbIe naTonornyeckne U3SMeHeHn

Fig. 5. Computed tomography of the organs of the chest cavity
from 06.09. The arrows indicate changes in the lungs
Puc.5. KomnbioTepHas Tomorpadus opraHoB rpyaHoOi KneTku ot
06.09. CTpenku yka3biBalOT Ha U3MEHEHUS B NIErkux
Fig.7.  Chest X-ray: a — from 18.09; b — from 29.09
Puc. 7. PeHTreHorpacms opraHoB rpygHon knetku: @ — ot 18.09; 6 — ot 29.09

assessment for accurate diagnosis and evaluation of respi-
ratory system involvement. Spirometry remains appropriate
for subsequent monitoring phases.

Consequently, spirometry performed on September 8
(Fig. 4) demonstrated a mild reduction in vital capacity (VC),
while airway patency reached the lower limit of normal. This
indicates a positive treatment response when compared
with body plethysmography results obtained earlier on Sep-
tember 6 (Fig. 3).

The September 6 chest CT (Fig. 5) demonstrates bila-
teral pulmonary infiltrates (indicated by arrows), consistent

with probable pneumonitis manifesting as basal consolida-
tions.

Comparative analysis of the September 8 chest CT
(Fig. 6) with the September 6 study (Fig. 5) demonstrates
significant reduction in the extent of ground-glass opacities
(indicated by arrows). These changes indicate rapid rever-
sibility of the pathological process in response to appropri-
ate pathogenetic therapy.

Therapeutic monitoring demonstrated patient stabili-
zation with complete resolution of respiratory failure by
September 11, enabling transfer from the ICU to the gen-
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eral medical ward for continued management. Subsequent
treatment achieved normalized clinical and laboratory para-
meters along with resolution of pulmonary infiltrates. Serial
imaging confirmed this improvement: September 18 con-
trols (Fig. 7, a) showed residual post-inflammatory vascular
redistribution, while September 29 studies (Fig. 7, b) exhi-
bited complete radiographic resolution.

Thus, all inpatient treatment objectives were success-
fully achieved, and the patient was discharged in satisfac-
tory condition to complete phase Il medical rehabilitation.

CONCLUSION

This clinical case report illustrates the full spectrum of
diagnostic challenges clinicians face in managing chlorine
poisoning: a prolonged latent period, atypical clinical presen-
tation, and the condition’s tendency to mimic other disease
entities with similar symptomatology and physical examina-
tion findings. Timely detection of pneumotoxic lung damage
and targeted comprehensive pathogenetic therapy are cru-
cial for preventing toxic pulmonary edema, secondary com-
plications, and the development of chronic nonspecific lung
diseases. These findings underscore the need for physicians
across all specialties to maintain heightened clinical vigi-
lance against toxic exposures at every stage of patient care.
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AOMNOJIHUTENIbHAA UHOOPMALINA

Bknag aBTOpOB. Bce aBTOPbI BHECIU CYLLECTBEHHDI
BKNag B pa3paboTKy KOHLENuuW, NpoBeAeHne uccneaosa-
HWS 1 MOArOTOBKY CTaTbM, MPOYM M 0f00PUNM hUHANBHYIO
Bepcuto nepep nybnukayuen.

KoHdnukT mHTepecoB. ABTOpPbI AEKNapupytT OTCyT-
CTBME SBHbIX U MOTEHUManbHbIX KOHGIMKTOB UHTEPECOB,
CBSI3aHHbIX C NybnukaLyen HacTosLen cTaTby.

WUcTouHuk cmHaHcupoBaHmA. ABTOpbI 3asBnstoT 06
OTCYTCTBUM BHELIHETO PUHAHCMPOBAHUS NPU NPOBEAEHUM
nccnenoBaHus.

WUHhopmupoBaHHOe cornacue Ha ny6nukaumio. As-
TOPbl MOMYYUIIM MUCbMEHHOE corflacue nauueHTa Ha ny-
Brvkaumio MeAULIMHCKNX AaHHbIX.
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