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1 | INTRODUCTION

Today, bleach and detergents are the most commonly used
products in the society. People may use a mixture of detergent
and bleach to achieve extracleaning, a combination which,
due to chemical reactions, releases large amounts of chlorine,
resulting in poisoning symptoms when inhaled. In this case
report, we discuss a maternal death of a hemophilic pregnant
woman after using a combination of bleach and detergents, in
her early stage of pregnancy.

Poisoning is one of the major public health problems and
is one of the most common reasons for medical emergencies
whether caused intentionally or accidentally.1 According to
the American Association of Poison Control in 2017, the
total cases of toxic poisoning during pregnancy were 0.321%
of all human exposures. The rate of poisoning in the first, sec-
ond, and third trimesters of pregnancy was reported 37.1%,
34.9%, and 28.0%, respectively. Most of these cases are
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Use of detergents and cleaning products puts women at risk due to hazardous chemi-
cal substances. Education of all women, especially pregnant and high-risk women

about the proper use of detergents, is a necessity.

bleach, detergents, maternal mortality, poisoning

unintentional. Moreover, two deaths from poisoning during
pregnancy were also reported.2

In many studies, household chemicals such as detergents,
bleach, and oil have been mentioned as the most common
causes of poisoning.3'6 National Poison Data System of
America (2017) revealed that the poisoning rate with house-
hold detergents is to be 7.43%.*

Detergents are substances used to clean grease and dirt
particles from wipe cloths, surfaces, or other objects and
are prepared in various forms. Bleach and detergents are
among the most commonly used products.7 Bleaches are
chemicals having disinfectant and bleaching properties
acting through a process of oxidation. Household or chlo-
rine bleach contains hypochlorite (NaCLO), also known
as Whitex. This water-diluted bleach comes at 5% or 10%.
Whitex is an unstable solution, strong oxidizer, and alka-
line substance that because of high pH (Ph ~ 11) is so

corrosive..®

This is an open access article under the terms of the Creative Commons Attribution License, which permits use, distribution and reproduction in any medium, provided the original

work is properly cited.
© 2020 The Authors. Clinical Case Reports published by John Wiley & Sons Ltd.

376 wileyonlinelibrary.com/journal/ccr3

Clin Case Rep. 2021;9:376-379.


www.wileyonlinelibrary.com/journal/ccr3
https://orcid.org/0000-0002-6980-0693
mailto:﻿
https://orcid.org/0000-0001-8773-9702
http://creativecommons.org/licenses/by/4.0/
mailto:Sedaghat.sahar@yahoo.com
mailto:mohagheghzaynab@gmail.com

ABEDI ET AL.

People may use a mixture of detergent and bleach to
achieve extracleaning, a combination which releases large
amounts of chlorine, resulting in poisoning symptoms when
inhaled.” Improper use of these compounds, especially in
confined areas, irritates the airways because of chlorine and
symptoms of poisoning occur in people.lo’11 The chlorine
is a colorless to yellow-green color gas with a unique and
irritating odor. This element has become intertwined with
human life.'>"? However, in 1915 it was used as a chemical
gas during World War L1415

Chlorine gas may use as one of the constituents of bleach
8 Besides, it should be noted that the mixing of bleach and
detergent releases a large amount of chlorine gas, causing
strong adverse effects.”!® Studies have shown that the inhala-
tion is the main route of exposure to chlorine.® Chlorine gas
is heavier than air and is an oxidizing agent that reacts with
water in the body tissues, releasing hypochlorous acid, hypo-
chloric acid, and free oxygen radicals, which are considered
tissue toxins.'”

The most important adverse effects of chlorine in the
body are caused by the creation of free radicals of oxygen.
However, oxygen, is an element that sustains life, can have
strong harmful effects on the body under certain circum-
stances.'® Chlorine is a respiratory system stimulant that can
affect every part of the body with a high concentration of
water. The main organs affected by chlorine gas include eyes,
mucous of the nose membranes, pharynx, larynx, trachea,

and bronchi.'”"

2 | PATIENT INTRODUCTION

A 31-year-old nulliparous woman with a history of hemo-
philia, and gestational age of 20 weeks, was referred to the
emergency department complaining of lethargy and cough.
An initial examination showed that the patient had expo-
sure to mixed hydrochloric acid with Whitex in warm water
when cleaning the floor three hours ago. She was treated in
an emergency department as an outpatient. The woman was
normal after discharge until the night. Then, she was referred
back to the emergency department at 5 AM with symptoms
of lethargy, severe dyspnea, cyanosis, and hematemesis, and
was hospitalized with a diagnosis of upper gastrointestinal
tract bleeding.

At 6:45 AM, she was transferred to the intensive care unit,
and the reservation of 40 P.C and oxygen flow was established
for her. Vital signs were as follows: BP = 120/70 mmHg,
GCS score = 13/15, PR = 120, RR =20, and T = 37°C. The
patient was complaining of cough and hemoptysis. The fetal
heart was normal. Dextromethorphan syrup and acetamino-
phen codeine pill were prescribed.

The patient was extremely agitated and restless. The heart
monitoring showed sinus rhythm and tachycardia. Six units
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of the FFP were reserved, and a pack of Factor 8 was trans-
fused. At 12:15 PM, becotide and salbutamol spray were pre-
scribed and the authorities decided to transfer the patient to
a more equipped hospital. Admission permission to a level 3
hospital was issued, and the patient was transferred.

She was admitted to the ICU in a referral hospital with
BP = 150/70 mmHg, PR = 140, RR =40, T = 37°C, and em-
physema around the neck area, pulmonary hemorrhage, and
dyspnea and was connected to the ventilator. Despite the pre-
scription of fentanyl and midazolam, the patient was highly
uncomfortable under the machine.

On the third day of hospitalization, the GCS score of pa-
tient was 6/15. The patient received cryotherapy and Factor
8. The amount of urine was 600 mL/24h with hematuria.
Propofol (14 drops/min) was administered, and because of
the patient's tachypnea, the dose was increased to improve
the respiratory condition. The patient had bloody discharge
from her mouth.

Four days after admission, the patient's vital signs were
as follows: Platelets = 50,000/ul, RR = 18, PR = 120,
BP = 107/54 mmHg, T = 39°C, urine output = 1000 cc per
24h, and bruises throughout the patient's body. Pulmonary
emphysema spread to the lower regions. Chest X-ray did not
show any symptoms of pneumothorax.

At the end of the fifth day of hospitalization, the platelets
count was 15,000/uLL, and white blood cell count was 30,000/
ulL. Around 3 AM of 6th day of admission, blood pressure
dropped again, and due to tachycardia, low-dose dopamine
was prescribed, but no appropriate response was observed.
Following the treatment, because of vomiting with blood
clots, the lavage was given. Pulmonary hemorrhage and
cardiac arrest happened around 6 AM CPR was started and
lasted about an hour and a half but was not successful, and the
patient was expired at 7:30. Pulmonary hemorrhage caused
by the inhalation of toxic gases was reported as the cause of
death.

3 | DISCUSSION
Bleach refers to a large class of compounds used to whiten-
ing or discolored materials. They are often used for cleaning
and disinfection. Bleachers kill or control most viruses, bac-
teria, molds, and algae. There are industrial and concentrated
forms of bleach that are used to clean equipment and water
treatment.”® Bleach is one of the most widely used house-
hold detergent that used for surface cleaning and disinfection,
cleaning clothes, and treating fabric. Improper use, especially
when mixed with other detergent, can be harmful or even
fatal.>! If bleach mix with other household cleaners such as
toilet bowl cleaners and ammonia, it can be very dangerous.22
Most women do not have enough knowledge about the
safe and proper storage and use of detergents. The use of a
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mixture of detergent and bleach, especially in environments
without proper ventilation, affects the body because of re-
leasing chlorine gas. Inhalation of this gas has detrimental
effects such as lung irritation, damage to the throat, head-
ache, and shortness of breath. Respiratory tract irritation is
the first sign of detergent entry into the respiratory system
followed by coughing, and hematological complications may
cause death in long term +18 These symptoms are more evi-
dent among those who had mixed several deterg.gents.23

The results of the studies showed that inhaling of a mix-
ture of bleach and detergents results in increased leukocytes
in mice.? Inhalation of chlorine and its reaction with water in
body tissues cause the release of oxygen-free radicals, which
are extremely unstable molecules. The oxygen-free radicals
tend to take electrons from other molecules, transforming the
victim's molecules into free radicals, thus establishing chain
reaction in the production of free radicals.”>® Free radicals
have destructive effects at four points of the body including
lipid compounds, proteins, DNA, and lysosomes. As a re-
sult, cells lose their ability to get nutrients and have cellular
exchanges, leading to cell death.” This process of damages
to respiratory system tissues stimulates the immune system,
and, in many cases, this can lead to acute lung injury.3 The
studies showed that around 6.3% of women in Iran used a
mixture of several detergents for achieving extra cleaning ef-
fects.® In Canada, every year, one million cases of poison-
ing occur caused by using household cleaning products, and
many of them are fatal. The frequency of inhaling household
detergent in India has reported being 7% between 1999 and
2002.”

Scientific findings have shown that the concentration of
chemical poisoning caused by detergents indoor is five times
more than outdoor.”® Pregnant women are at increased risk,
especially if they have hemophilia.29

Hemophilia, which in turn is a risk factor for bleeding
during pregnancy, along with other underlying conditions
such as congenital disorders of blood coagulation, is one of
the rare causes of death among pregnant women and threat-
ens the life of mother and fetus.*® Kadir et al (1997) reported
that 20% of women with hemophilia had a postpartum hem-
orrhage and, two of them, had severe bleeding.” Hemophilia
A and B are sex-linked bleeding disorders created respec-
tively by defects in the genes of Factor 8§ and Factor 9. The
“obstetric” bleeding risk in each of these hemophilia cases is
directly affected by the Factor VIII or Factor X!

A patient's condition with hemophilia during pregnancy
can be clinically and experimentally normal without any his-
tory of bleeding during pregnancy. However, lack of aware-
ness about the correct use of detergents by patients has created
a fertile ground for blood coagulation disorders. Clinical and
blood disorders such as emphysema in the neck and chest,
thrombocytopenia, increased white blood cell count, renal
failure, and other symptoms indicate the severity of damage

to the respiratory system. Any delay in treatment can result in
irreparable results.

4 | CONCLUSIONS

The indoor use of detergents and cleaning products puts
women at risk due to hazardous chemical substances.
Education of all women, especially pregnant and high-risk
women about the proper maintenance and use of detergents,
is a necessity. It is suggested that in cases of poisoning
of pregnant women they should be monitored for at least
24 hours.
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