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Methaemoglobinaemia due to nitrobenzene poisoning
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Abstract

An acute poisoning with nitrobenzene presenting as methaemoglobinaemia is an uncommon medical
emergency. Here, we report the case of a 33-year-old male presenting with an alleged history of consumption
of an unknown substance 24 h ago. On admission, he was unconscious (Glasgow Coma Scale score 3) and
gasping. General physical examination revealed cyanosis of the fingers, lips and tongue, pulse: 128/min,
blood pressure: 98/70 mmHg and arterial oxygen saturation by pulse oximeter (SpO,): 70%. Pupils on both
sides were dilated and sluggishly reacting to light. Respiratory system examination revealed bilateral basal
crepitations. Rest of the physical examination was normal. Tracheal intubation was done, and he was initiated
on mechanical ventilator support. Arterial blood gas analysis showed pH: 7.28; arterial carbon dioxide
tension (PaCO,): 29.9 mmHg, arterial oxygen tension (Pa0O,): 45 mmHg, arterial oxygen saturation (Sa0,):
83.8% and bicarbonate: 13.4 mEq/L. In spite of mechanical ventilator support, he continued to have
hypoxia and cyanosis. Saturation gap was calculated to be 13%. In view of which methaemoglobinaemia
was considered and blood sample has been sent for methaemoglobin levels and started him on injectable
methylene blue and ascorbic acid. After a week, hypoxia and cyanosis improved and he was discharged in
a haemodynamically stable condition.
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INTRODUCTION

Nitrobenzene is an oxidising nitrite compound often used
in soaps, shoe and metal polishes. It is used as a solvent
for lubricating oils and in petroleum refining. Exposure
to nitrobenzene occurs in the community from the
environment through by inhalation of ambient air, ingestion
of or dermal contact with products or water containing
nitrobenzene.'! Secondary cycling of nitrobenzene from
body stores can result in the recurrence of symptoms in
patients after heavy exposure. Nitrobenzene causes its
toxic effects by inducing methaemoglobinaemia.” The
clinical presentation of nitrobenzene poisoning varies

Access this article online

Quick Response Code:

Website:

WWW.CST.CO.in

DOLI:
10.4103/JCSR.JCSR_63_19

according to the concentration of methaemoglobin level
in blood.

Herein, we reporta rare case of poisoning with nitrobenzene
presented with respiratory distress and cyanosis. Early
institution of methylene blue as specific antidote along
with haemodynamic and ventilatory support proved crucial
saving the life of our patient.

CASE REPORT

A 33-year-old male was admitted with an alleged history
of consumption of unknown substance 24 h ago. On
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admission, he was unconscious (Glasgow Coma Scale
score 3) and gasping. Key physical and laboratory features
are described in Figure 1. General physical examination
revealed cyanosis of the fingers, lips [Figure 1a] and
tongue, pulse: 128/min, blood pressure: 98/70 mmHg
and arterial oxygen saturation by pulse oximeter (SpO,):
70%. Pupils on both sides were dilated and sluggishly
reacting to light. Respiratory system examination
revealed bilateral basal crepitations. Rest of the physical
examination was normal. Peripheral venous blood
sample looked dark brown in colour [Figure 1b]. Urine
was found to be bluish in colour [Figure 1c]|. Tracheal
intubation was done, and he was initiated on mechanical
ventilator support. Arterial blood gas (ABG) analysis
showed pH: 7.28, arterial carbon dioxide tension (PaCO):
29.9 mmHg, arterial oxygen tension (PaO,): 45 mmHg,
arterial oxygen saturation (S20,): 83.8% and bicarbonate:
13.4 mEq/L. In spite of mechanical ventilator support,
he continued to have hypoxia and cyanosis. Saturation
gap defined as the difference between SaO, and SpO,
was calculated to be 13. In view of the saturation gap,
differential diagnosis considered at this point in time
included methaemoglobinaemia, sulphhaemoglobinaemia
and carbon monoxide poisoning. Peripheral venous blood
sample was obtained for methaemoglobin level testing,
and he was started on intravenous methylene blue (1 mg/
kg body weight) infused over 10 min and tablet ascorbic
acid 500 mg per day. The next day, the attenders of the
patient brought the poison bottle labelled as Flower
Bloom Plus® containing 20% nitrobenzene [Figure 2]. As
there was persistent hypoxia and cyanosis, two cycles of
exchange transfusion were done. Intravenous methylene
blue was administered for a week in tapering dosage and
was stopped on the 8" day after initiation of treatment.
Cyanosis improved and hypoxia improved gradually, and
the patient was weaned off from ventilator on the 3 day
of admission. He was discharged in a haemodynamically
stable condition and was advised to attend psychiatry
outpatient service on follow-up.

DISCUSSION

Acute ingestion of nitrobenzene leads to the development
of methaemoglobinaemia which oxidises iron in
haemoglobin.P’! Oxidised iron causes the characteristic
brown colour which does not turn red on shaking the
blood with air. Under normal physiological conditions,
methaemoglobin (MeHb) constitutes <1% of total
haemoglobin,™ and levels above this are defined as
methaemoglobinaemia. This low level of Me. Hb is
maintained by two key innate cellular mechanisms,
namely hexose monophosphate shunt pathway within
the erythrocyte by which oxidising agents are reduced by
glutathione prior to the formation of MeHb. In the other
mechanism, two enzyme systems are considered to be
responsible for preventing MeHb formation. These include
diaphorase I (nicotinamide adenine dinucleotide [NADH]
MeHb reductase) and diaphorase II (nicotinamide
adenine dinucleotide phosphate [NADPH] MeHb
reductase). These two enzyme systems require NADH and
NADPH, respectively, to reduce MeHb to ferrous state.
Methaemoglobinaemia is clinically suspected in patients
presenting with cyanosis and a normal PaO, levels on ABG.
When SpO, on pulse oximetry is 5% lower than the SaO,
on ABG, itis referred to as ‘saturation gap’. In our patient,
a saturation gap of 13% raised the suspicion of carboxy
haemoglobinaemia or methaemoglobinaemia.l

Our patient, in whom MeHb levels were 49%, had
presented with respiratory distress and was brought gasping
to the hospital; cyanosis of the fingers, lips and tongue was
evident. Cyanosis occurs when MeHb levels are >10%.
At MeHb levels of 20%—30%, mild symptoms such as
headache, fatigue and nausea are evident."! Dyspnoea on
exertion, lethargy and tachycardia manifest at MeHb levels
of 30%—45%. At MeHb levels 50%—70%, arrhythmias,
coma, seizures, respiratory distress and lactate acidosis
develop. MeHb levels >70% cause cardiovascular collapse
and can be highly fatal if left untreated.”

Figure 1: Clinical photograph at the time of admission showing cyanosis of lips (a). Brown-coloured blood drawn from the patient suggestive of

methaemoglobinaemia (b). Urobag showing blue-coloured urine (c)
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Figure 2: Flower Bloom Plus® used as a flowering fertiliser containing
20% nitrobenzene

Methylene blue is the antidote of choice for acquired
methaemoglobinaemia. It acts as an exogenous cofactor
which greatly accelerates the NADPH-dependent MeHb
reductase system. Methylene blue is indicated for acquired
methaemoglobinaemia when the MeHb level is >35% and
the patient has cardiorespiratory symptoms.” The initial
dose is 1-2 mg/kg intravenously infused over 5 min;
response is usually evident within an hour. MeHb levels
should be checked 1 h after infusion, and a repeat dose is
indicated if MeHb levels remain high and the patient is
still symptomatic.!

Methylene blue in higher doses itself is an oxidising agent and
as little as 5 mg/kg has been reported to cause asymptomatic
methaemoglobinaemia.'’ Cumulative doses >7 mg/kg have
an increased risk of MeHb induction and can cause chest
pain, nausea, vomiting, dizziness, hypertension, confusion,
diaphoresis, tremor, dyspnoea and cyanosis.

If methylene blue is contraindicated or ineffective, ascorbic
acid is often administered as an alternative therapy, but
its beneficial effects are considered to occur slowly.”
Exchange transfusion is indicated in severe cases, when
both these measures fail. Exchange transfusions equal to
or less than the total volume and up to greater than twice
the volume have been advocated.P!

The present case documents an uncommon occurrence
of poisoning with nitrobenzene, which was managed
successfully with methylene blue, ascorbic acid, exchange
transfusion and other supportive management. The present
case also highlights the fact that eatly recognition of this
condition and institution of specific treatment can be
life-saving.
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