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Abstract

Objective: The main objective was to study different clinical presentations and outcomes
of patients after acute industrial chlorine gas exposure in Oman with evaluation of overall
incident management to help develop a chemical exposure incident protocol.
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(20.0%). Signs and symptoms of eye irritation, rhinorrhea, tachycardia, tachypnea, wheeze,
and use of accessory muscles for breathing have shown significant correlation with outcome
(admission) having P value of <.05.
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EMS: Emergency Medical and Ambulance

Services
ENT: ear nose throat Introduction
HIS: hospital information system The social and economic reforms of Oman in 1970 have resulted in the development of
IGSA: Irritant Gas Syndrome Agent various industries within the country, thus increasing the possibility of industrial accidents
PPE: personal protective equipment in the country.! Industrial chlorine gas exposure incidence has never before been reported
SQUH: Sultan Qaboos University Hospital from Oman. This study shows the clinical presentations and outcomes of patients after acute
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ing “pale-green.” The most common compound of chlorine is Sodium Chloride (common
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Materials and Methods

Type of Study

This is a retrospective observational study of 15 patients exposed to chlorine gas after an
accidental leak in a metal melting factory in Oman.

Objective

The main objective is to study the different clinical presentations and outcomes of patients
after acute industrial chlorine gas exposure in Oman with evaluation of overall incident
management to help develop a chemical exposure incident protocol.
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Figure 1. Diagrammatic Presentation of the Incidence Site with Probable Location of 15 Victims.
Note: Six were present inside the factory within the radius of 15 meters and required admission; the remaining nine were outside the

factory and were discharged after symptomatic treatment.

Inclusion/Exclusion Criteria

Inclusion criteria consists of all patients exposed to chlorine gas
brought by Emergency Medical and Ambulance Services (EMS)
during the incidence.

After Medical Research and Ethical Committee (MREC)
approval no. 1208, data of all 15 patients involved in a chlorine
gas accident were retrieved for clinical signs and symptoms
from the hospital information system (HIS): InterSystems
TrackCare 2015.1 (Health Share Foundations 2014.1.5 Build
851; InterSystems Corporation; Cambridge, Massachusetts
USA). The toxicologist, nursing, allied specialist’s notes, and
related hospital charts were studied for overall handling of the
incidence.

Incidence
On October 15, 2015, an incident of chlorine gas leakage occurred
at a metal melting factory in Rusayl Industrial Estate, approxi-
mately 18 kilometers south east of Muscat. The accident happened
when the valves of one of the cylinders were removed before putting
it into the furnace for melting. When the valves were removed, a
yellowish gas with intense odor was leaked from the cylinder, which
stopped after a couple of minutes, as per one of the victims handling
that cylinder. Immediately after leaking into the gas, the victim
handling the cylinder felt eye and throat irritation and developed
cough with some shortness of breath. His other nearby colleagues
also started having similar complaints. One of them then generated
an emergency call at 9999 (Oman’s universal emergency number).
Police, EMS, and a HAZMAT team arrived on the scene within
five minutes. They cordoned off the area and evacuated a total of
15 persons in and around the area. Six victims were inside the
factory, within an area of 15 meters. They also picked up an addi-
tional nine persons in the outer area of the factory, within the range
of 30 meters (Figure 1). All victims were male within the age group
of 25 to 44 years with a mean age of 29.5 years.

Other factories in and around the area were closed, as it was
nighttime. The EMS control center alerted Sultan Qaboos

University Hospital (SQUH; Seeb, Oman) emergency department
(ED) once teams reached the site of the accident at around
10:30pM. Upon receiving the gas exposure call alert from the
EMS control center, the medical, nursing, and administrative
teams were assigned to specific areas of the SQUH ED. A room
was allocated at SQUH triage for the triage of those affected, with
nurses having full personal protective equipment (PPE) and decon-
tamination facilities checked. The SQUH ED received the first
patient at approximately 15 minutes after the emergency was
alerted by the EMS control center (Figure 2).

The decontamination of all affected individuals was done at a
dedicated area near the emergency entrance. They were given
a body-cleaning facility with a water shower and change of
clothes after taking a shower. After decontamination measures,
patients entered into ED triage where triage was done according
to Canadian Triage and Acuity Scale (CTAS).” Vitals including
oxygen saturation with pulse oximeter and peak expiratory flow
with peak flow meter were checked at triage for all patients.
They were specifically asked about smoking and history of any lung
disease like asthma or chronic obstructive pulmonary disease
(COPD). Six patients with oxygen saturation of less than 97% were
taken into the emergency resuscitation area and admitted later,
whereas nine patients were discharged from the ED after initial
management with humidified oxygen, beta2 agonist nebulization,
and six hours of observation. The six patients taken from the resus-
citation area were treated with humidified oxygen, beta2 agonist
nebulization, and intravenous steroids. In addition to assigned
ED physicians, all patients were attendant by an on-call toxi-
cologist and plans were made according to toxicologist advice.
Chest x-ray, electrocardiogram, arterial blood gas, full blood count,
and electrolytes were also done in these patients, and they were later
admitted into the medical ward (isolation area). Admitted patients
were monitored for oxygen saturation, heart rate, blood pressure,
and peak expiratory flow measurements. All of them were
discharged within three days of an uneventful hospital stay.
The symptoms of eye irritation, cough, shortness of breath, chest
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Figure 2. Map Showing Distance Between Rusayl Industrial Estate and Sultan Qaboos University Hospital.
Note: Adopted from Google Maps 2018 (Google Inc.; Mountain View, California USA).
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Figure 3. Signs and Symptoms Present or Absent Shown as Percentage.

Abbreviation: SOB, shortness of breath.

discomfort, rhinorrhea, dizziness, vomiting, sore throat, stridor,
and signs of tachycardia, tachypnea, wheeze, and use of accessory
muscles for breathing were selected from the HIS for analysis, as
they were mentioned in notes of all patients seen by different physi-
cians during the incidence. Any sign or symptom which was not

mentioned in every patient’s note was excluded from the study
(Figure 3). Analysis of selected signs and symptoms compared
to outcome (admission) was done in IBM SPSS software version

22.0 (2013: IBM Corp.; Armonk, New York USA) using fisher

exact test. Fisher exact test was applied due to the small sample size.
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Symptoms Discharge % (n) Admission P Value
1. Eye Irritation Yes: 4 Yes: 6 .044

No: 5 No: 0
2. Cough Yes: 5 Yes: 6 .103
No: 4 No: 0
3. Shortness of Breath Yes: 2 Yes: 4 136
No: 7 No: 2
4. Chest Discomfort Yes: 5 Yes: 5 .580
No: 4 No: 1
5. Rhinorrhea Yes: 4 Yes: 6 .044
No: 5 No: 0
6. Dizziness Yes: 2 Yes: 4 .136
No: 7 No: 2
7. Vomiting Yes: 3 Yes: 1 .821
No: 6 No: 5
8. Sore Throat Yes: 0 Yes: 2 525
No: 9 No: 4
9. Stridor Yes: 4 Yes: 4 143
No: 5 No: 2
Signs Discharge % (n) Admission P Value
1. Tachycardia Yes: 2 Yes: 6 .007
No: 7 No: 0
2. Tachypnea Yes: 2 Yes: 6 .007
No: 7 No: 0
3. Wheeze Yes: 0 Yes: 3 .044
No: 9 No: 3
4. Use of Accessory Muscles for Yes: 0 Yes: 3 .044
Breathing No: 9 No: 3

Khilji © 2021 Prehospital and Disaster Medicine

Table 1. Relationship of Signs and Symptoms with the Outcome (Admission)

Note: Fischer exact test applied for P values.

Admission was taken as a significant outcome. P value of <.05 was
taken as significant for any sign or symptom correlation with out-
come. Eye irritation, rhinorrhea, tachycardia, tachypnea, wheeze,
and use of accessory muscles to breathe have shown significant
correlation with outcome (admission) having P value of <.05

(Table 1).

Results
All 15 patients brought from the scene were analyzed for selected
signs and symptoms (Table 2). Six (40%) patients with oxygen
saturation of less than 97% were taken into the emergency
resuscitation area and nine (40%) patients were discharged from
the ED after initial management with humidified oxygen, beta2
agonist nebulization, and six hours of observation. The important
post-chlorine gas exposure clinical symptoms were eye irritation
(66.6%), cough (73.3%), shortness of breath (40.0%), chest dis-
comfort (66.6%), rhinorrhea (66.6%), dizziness (40.0%), vomiting
(46.6%), sore throat (13.3%), and stridor (53.3%). Important signs
included tachycardia (40.0%), tachypnea (40.0%), wheeze (20.0%),
and use of accessory muscles (20.0%; Table 2 and Figure 3). The
presence or absence of clinical features in admitted and discharged
patients is shown in Figure 4.

Only two symptoms, eye irritation and rhinorrhea, showed
positive relation with the outcome of admission, whereas all signs

of tachycardia, tachypnea, wheeze, and use of accessory muscles
showed positive relation with the outcome of admission.
Admission was taken as a significant outcome with P value of
<.05 for any sign or symptom correlating with the outcome

(Table 1).

Discussion

Chlorine gas is an irritant to the lungs, eyes, and throat causing
burning sensation and watering from eyes, cough, and shortness
of breath. It is a toxic inhalant and the victims showed a latency
period from the time of exposure to the development of symp-
toms.®? Clinical signs and symptoms of chlorine gas reported in
previous studies include eye irritation, shortness of breath, chest
discomfort, sore throat, and dizziness. This study shows symptoms
of cough and dyspnea, followed by sore throat and wheezing,
as did the studies of Cevik, et al and Bosse, et al.}%!* The important
chlorine gas exposure scenarios include exposure to home cleaning
products, chlorination reactions in swimming pool, chlorine, trans-
portation accidents, industry-related accidents, and exposure to
chemical warfare.> Household cleaners including toilet cleaners,
drain openers, and window cleaners contain chlorine and can be
the source for accidental or intentional exposure.? Chlorination
of swimming pools is another source of chlorine gas exposure
and several incidents were reported in the literature.!>"*
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Figure 4. Percentage of Signs and Symptoms in Discharge and Admitted Patients.

Chlorine gas was first used as chemical warfare in World War 1
against allied forces in Ypres, Belgium.”® Chlorine is used in a
variety of industries, including pesticides, pharmaceutical, plastic,
paper, rubber, cosmetic, disinfectant, and battery industry, hence
producing the possibility of industrial chlorine ¢:—:xposure.16'19
Transport-related accidents were also reported.?>?! In this study,
the patients were exposed to chlorine gas in a metal melting
factory. The total number of patients in this study was 15, and
the majority of patients had cough (73.3%); while in another study
by Joo-An Kim, et al, cough was found in only 29.6% of patients;
and finally in another study by Mohan, et al, cough was found in
97.0% of patients.14’22 The symptom of eye irritation is 66.6% in
this study, whereas the Mohan, et al study showed eye irritation
in 88.0% of victims.!* The rate of admission (40%) is higher in this
study as compared to the study done by Mohan, et al (18.7%) and is
almost similar to the study done by Lehavi, et al (50%).1%?
Scene safety is essential in cases of chlorine gas incidents.
Level A or B PPE is advised in large-scale industrial or warfare
incidents.!® In swimming pool and residential exposure incidents,
PPE is not required as gas dissipates in the air very quickly.'®
In most of the incidents except warfare, large transportation,
or large industrial accidents, removal of patients from the site of
accident with removal of clothes is enough scene decontamination
measures. The main pathophysiology of chlorine toxic effects is due
to its reaction with water contained in cells of the conjunctiva epi-
thelium, oral, pharyngeal, nasal, and alveolar mucosa, resulting in
cell edema and cell lysis.?*2® Cough and dyspnea followed by sore
throat and wheezing are the most common symptoms,
as shown in this study.lo’11 Physical examination findings include
tachycardia, tachypnea, rhonchi, wheeze, and use of accessory
muscles for breathing. The Guloglu, et al study showed wheeze
as the main pulmonary finding on physical examination.?’
Restrictive, obstructive, or both features may be present in the pul-
monary function tests.??’ The Van Sickle, et al study showed that
hydrogen ion derangement and hypoxia on arrival are associated
with a prolonged length of hospital stay.?! Usually, oxygen satura-
tion and clinical judgment are used to triage chlorine-affected
patients.**32 The Culley, et al study of the Graniteville (South
Carolina USA) chlorine spill (2005) showed that oxygen saturation

has a predictive value in determining the severity of lung injury
in chlorine gas exposure pa'tien'cs.33 Different triage systems
studied previously have not shown any efficacy helping prioritize
chlorine-affected patients.>* Chlorine is one of the agents, along
with ammonia and sulphur dioxide, producing Irritant Gas
Syndrome Agent (IGSA);*%3* IGSA clusters have at least one
of the respiratory, chest, or ear, nose, throat (ENT) symptoms.
The respiratory symptoms include shortness of breath, wheeze,
cough, or choking. The ENT symptoms include irritation of the
throat, pain, or burning sensation, whereas chest symptoms include
chest tightness, chest pain, or burning sensation of chest.* The
usual triage system tends to miss the diagnosis of IGSA, along with
missing latent signs of chemical agent induced respiratory dis-
tress.>> The different types of triage systems include: Simple
Triage and Rapid Treatment (START), JumpSTART, Sort
Assess Life-saving intervention Treatment/Transport (SALT),
Chemical Biological Radiological Nuclear (CBRN) mass-casualty
triage system, and Emergency Severity Index (ESI).33¢%
The chlorine gas inhalation management mainly depends on the
oxygen saturation and clinical presentation of the exposed
patients, which includes decontamination measures followed by
supportive treatment with humidified supplemental oxygen, beta
2 agonist nebulization, with or without nebulized or parenteral
steroids.*0 Pulse oximetry, peak flow monitoring is also required.
Chest x-ray, electrocardiogram, arterial blood gas, full blood
count, and electrolytes are required in more sick patients who need
admission.*! Nebulized sodium bicarbonate was used in chlorine
gas exposure victims, but its efficacy is not yet confirmed.?’*?
Decline in lung function due to chronic pulmonary inflammation
and fibrosis is the usual long-term sequel of chlorine gas
exposure.*** The main fundamentals of dealing with mass-
toxicological events include involved staff protection, proper
decontamination of victims, use of water for decontamination
at the assigned areas near the emergency, proper triage, patients
care at one location, and review by the toxicologist.?* The toxi-
cologist, nursing, allied specialist’s notes, and related hospital
charts studied for overall handling of the incidence showed that
this study met all above-mentioned fundamentals for dealing
with toxicological events; however, there were some gaps found
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during the evaluation of the incidence handling. The main gaps
are the contaminated fluid runoff facility is not available. All
staff are prepared to handle a general disaster, but they are
not fully prepared to handle a chemical disaster or incidence.
There is a need to develop a chemical disaster or incident pro-
tocol with regular drills.

Shortcomings Found with Incidence

As stated, all staff is prepared to handle a disaster, but they found
themselves less prepared to handle chemical disaster or incidence,
as they never had a chemical disaster drill. Contaminated fluid
runoff facility is not available.

Limitations
Under- or over-reporting of signs and symptoms by the attending
physician and small sample size are the main limitations. Another

limitation is the lack of follow-up of affected patients to observe for
any long-term complications.

Conclusion

In the presented acute chlorine gas exposure incidence, 15 exposed
persons were brought to the ED, out of which six were admitted
and nine were discharged after symptomatic treatment. Signs and
symptoms of eye irritation, rhinorrhea, tachycardia, tachypnea,
wheeze, and use of accessory muscles of breathing show significant
relation with the outcome of admission.

Acknowledgment

The author thanks Dr. Suad Al Abri, a consultant toxicologist of
the Sultan Qaboos University Hospital, for taking ethical approval
for this study.

References
1. Al-Wahaibi, Zeka. Health impacts from living near a major industrial park in Oman.
BMC Public Health. 2015;15:524.

. Vajner JE, Lung D. Case files of the University of California San Francisco medical
toxicology fellowship: acute chlorine gas inhalation and the utility of nebulized sodium
bicarbonate. J Med Toxicol. 2013;9(3):259-265.

3. Davy H. On a combination of oxymuriatic gas and oxygen gas. Phi/ Trans R Soc

London. 1832;101(1):155-162.

Winder C. The toxicology of chlorine. Environ Res. 2001;85(2):105-114.

. Nemery B, Hoet PH, Nowak D. Indoor swimming pools, water chlorination and
respiratory health. Eur Respir J. 2002;19(5):790-793.

. Agency for Toxic Substances and Disease Registry. Toxicological Profile for Chlorine.
Atlanta, Georgia USA: US Department of Health and Human Services; 2004.

7. Beveridge R, Clarke B, Janes L, Savage N, Thompson J, Dodd G. Canadian

emergency department triage and acuity scale: implementation guidelines. Canadian
J Emerg Med. 1999;1(suppl 3):S1-24.

8. Cone DC, MacMillan DS, Parwani V, et al. Pilot test of a proposed chemical/
biological/radiation/nuclear-capable mass casualty triage system. Prebosp Emerg
Care. 2008;12(2):236-240.

. Neal DJ. Prehospital patient triage in mass casualty incidents: an engineering manage-
ment analysis and prototype strategy recommendation [dissertation]. Washington
DC, USA: George Washington University; 1999. http://media.proquest.com/
media/pqg/classic/doc/1731954011/fmt/ai/rep/NPDF?_s=g608u8Y7F%2F7qrSRU%
2F9101jilCxg%3D. Accessed March 8, 2014.

10. Cevik Y, Onay M, Akmaz I, Sezigen S. Mass casualties from acute inhalation of

chlorine gas. South Med J. 2009;102(12):1209-1213.

11. Bosse GM. Nebulized sodium bicarbonate in the treatment of chlorine gas inhalation.

J Toxicol Clin Toxicol. 1994;32(3):233-241.

12. Evans RB. Chlorine: state of the art. Lung. 2004;183:151-167.

13. Sexton JD, Pronchik DJ. Chlorine inhalation: the big picture. J Toxico! Clin Toxicol.

1998;36(1-2):87-93.
14. Mohan A, Kumar SN, Rao MH, Bollineni S, Manohar IC. Acute accidental exposure
to chlorine gas: clinical presentation, pulmonary functions and outcomes. Indian J Chest
Dis Allied Sci. 2010;52(3):149-152.

15. Szinicz L. History of chemical and biological warfare agents. Toxicology. 200S;214(3):
167-181.

16. Martinez TT, Long C. Explosion risk from swimming pool chlorinators and review of

chlorine toxicity. J Toxicol Clin Toxicol. 1995;33(4):346-354.

17. OSHA. OSHA 2006 occupational chemical database. http://www.osha.gov/

chemicaldata/chemResult.html?RecNo=650. Accessed May 2013.

18. Das R, Blanc PD. Chlorine gas exposure and the lung. Toxicol Ind Health. 1993;

9(3):439-455.
19. Winder C. The toxicology of chlorine. Environ Res. 2001;85(2):105-114.
20. Jones R, Wills B, Kang C. Chlorine gas: an evolving hazardous material threat and
unconventional weapon. West | Emerg Med. 2010;11(2):151-156.
. Van Sickle D, Wenck MA, Belflower A, et al. Acute health effects after exposure to
chlorine gas released after a train derailment. Am J Emerg Med. 2009;27(1):1-7.
22. Kim JA, Yoon SY, Cho SY, et al. Acute health effects of accidental chlorine gas
exposure. Ann Occup Environ Med. 2014;26:29.

23. Lhavi O, Leiba A, Dahan Y, et al. Lessons learned from chlorine intoxications in
swimming pools: the challenge of pediatric mass toxicological events. Prehosp
Disaster Med. 2008;23(1):90-95.

[55]

S

f=a

Nl

2

—_

24. Barrow CS, Alarie Y, Warrick JC, Stock MAF. Comparison of the sensory irritation
response in mice to chlorine and hydrogen chloride. Arch Environ Health. 1977;32(2):68-76.

25. McNulty MJ, Chang JCF, Barrow CS, Casanova-Schmitz J, Heck HD. Sulfhydryl
oxidation in rat nasal mucosal tissues after chlorine inhalation. Zoxico/ Lett. 1983;
17(3-4):241-246.

26. Schraufstaetter IU, Browne K, Harris A, et al. Mechanisms of hypochlorite injury of
target cells. J Clin Invest. 1990;85(2):554-562.

27. Giiloglu C, Kara IH, Erten PG. Acute accidental exposure to chlorine gas in the
southeast of turkey: a study of 106 cases. Environ Res. 2002;88(2):89-93.

28. Barret L, Faure J. Chlorine poisoning. Lancet. 1984;1(8376):561-562.

29. Moulick ND, Banavali S, Abhyankar AD, et al. Acute accidental exposure to chlorine
fumes-a study of 82 cases. Indian J Chest Dis Allied Sci. 1992;34(2):85-89.

30. Kirk MA, Deaton ML. Bringing order out of chaos: effective strategies for
medical response to mass chemical exposure. Emerg Med Clin North Am. 2007;25(2):
527-548.

31. Ball L], Dworak J. Disaster in Graniteville. SC Nurse. 2005;12(2):1.

32. Eldridge D, Richardson W, Michels J, et al. The role of poison centers in a mass
chlorine exposure. Clin Toxicol (Phila). 2005;6(43):766-767.

33. Culley JM, Svendsen ER, Craig J, Tavakoli A. A validation study of 5 triage systems
using data from the 2005 Graniteville, South Carolina, chlorine spill. J Emerg Nurs.
2014;40(5):453-460.

34. US Department of Health and Human Services. Chemical Hazards Emergency
Management (CHEMM) Web Site. https://chemm.nlm.nih.gov/lungagents.htm.
Accessed August 19, 2016.

35. Culley JM, Richter J, Donevant S, Tavakoli A, Craig J, DiNardi S. Validating signs
and symptoms from an actual mass casualty incidence to characterized an irritant gas
syndrome agent (IGSA) exposure: a first step in the development of a novel IGSA
triage algorithm. J Emerg Nurs. 2017;43(4):333-338.

36. Simple Triage and Rapid Treatment: START. http://citmt.org/Start/flowchart.htm.
Accessed May 2020.

37. Jump START Pediatric MCI Triage Tool Web site. http://www.jumpstarttriage.com.
Accessed March 8, 2014.

38. SALT mass casualty triage: concept endorsed by the American College of Emergency
Physicians, American College of Surgeons Committee on Trauma, American Trauma
Society, National Association of EMS Physicians, National Disaster Life Support
Education Consortium, and State and Territorial Injury Prevention Directors
Association. Disaster Med Public Health Prep. 2008;2(4):245-246.

39. Gilboy N, Tanabe P, Travers D, et al. Emergency Severity Index, Version 4:
Implementation Handbook. AHRQ Publication No. 05-0046-2. Rockville, Maryland
USA: Agency for Health Care Research and Quality; 2011.

40. White CW, Martin JG. Chlorine gas inhalation: human clinical evidence of toxicity
and experience in animal models. Proc Am Thorac Soc 2010;7(4):257-263.

41. Hoffman R, Nelson L, Howland MA, Lewin N, Goldfrank L, Flomenbaum N.
Goldfrank’s Toxicologic Emergencies, 8th Edition. New York USA: McGraw-Hill;
2007:951.

42. Done AK. The toxic emergency, it’s a gas. Emerg Med. 1976:305-314.

43. Brooks SM, Weiss MA, Bernstein IL. Reactive airways dysfunction syndrome
(RADS). Persistent asthma syndrome after high-level irritant exposures. Chest.
1985;88(3):376-384.

44. Gautrin D, Boulet LP, Boutet M, et al. Is reactive airways dysfunction syndrome a
variant of occupational asthma? J Allergy Clinical Immunology. 1994;,93(1):12-22.

February 2021

https://doi.org/10.1017/51049023X20001375 Published online by Cambridge University Press

Prehospital and Disaster Medicine


http://media.proquest.com/media/pq/classic/doc/1731954011/fmt/ai/rep/NPDF?_s%3dg6o8u8Y7F%2F7qrSRU%2F9101jiICxg%3D
http://media.proquest.com/media/pq/classic/doc/1731954011/fmt/ai/rep/NPDF?_s%3dg6o8u8Y7F%2F7qrSRU%2F9101jiICxg%3D
http://media.proquest.com/media/pq/classic/doc/1731954011/fmt/ai/rep/NPDF?_s%3dg6o8u8Y7F%2F7qrSRU%2F9101jiICxg%3D
http://media.proquest.com/media/pq/classic/doc/1731954011/fmt/ai/rep/NPDF?_s%3dg6o8u8Y7F%2F7qrSRU%2F9101jiICxg%3D
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Use of
Shortness of Chest Sore Accessory
Patient Gender Smoking Eye Irritation | Cough Breath Discomfort Rhinorrhea Dizziness Vomiting Throat | Stridor | Tachycardia | Tachypnea | Wheeze Muscles Admission
1 Male Y Y N Y Y Y Y
2 Male N Y Y Y Y Y Y N N Y Y Y N N Y
3 Male Y Y Y Y Y Y Y N N Y Y Y Y Y Y
4 Male N N N Y N N Y Y N Y N Y N N N
5 Male N Y N N N Y N N N Y N Y N N N
6 Male Y Y Y N Y Y N N Y N Y N N N Y
7 Male N N N N Y N N Y N N N N N N N
8 Male Y Y Y N N Y N Y N N N N N N N
9 Male N Y Y Y Y Y Y Y N Y Y Y Y Y Y
10 Male N N Y N N N N N N N N N N N N
11 Male N Y Y N N Y N N N N Y N N N Y
12 Male N N N N Y N N N N N N N N N N
13 Male Y Y Y N Y Y N N N Y Y Y N N N
14 Male N N Y N Y N N N N N N N N N N
15 Male Y Y Y Y Y Y Y N N Y Y Y N N N
Khilji © 2021 Prehospital and Disaster Medicine
Table 2. Distribution of Signs and Symrlptoms among the Victims
Note: Tachycardia = heart rate >100/min; Tachypnea = respiratory rate >16/min.
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