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Introduction

Naphthalene, an aromatic compound, is a major ingredient
in mothballs. It is a commonly used household pesticide to
protect clothes from moths and is also used as a deodorant.
Toxicity can occur due to ingestion, inhalation, and dermal
absorption.1 The gastrointestinal absorption of naphthalene
is erratic in children and its dermal absorption is enhanced
by the application of oils in infants.2 The small size of
mothballs and the presence of colormayattract the attention
of children and lead to accidental ingestion. The ingestion of
naphthalene containing productsmay cause acute hemolytic
anemia especially in Glucose 6-phosphate dehydrogenase
deficient (G6PD) children. It also causes methemoglobine-

mia, hemoglobinuria, and acute kidney injury (AKI). This is a
case of hemolytic anemia and hypoxic brain injury in a
1-year-old glucose 6-phosphate dehydrogenase nondeficient
male child following ingestion of mothballs containing
naphthalene.

Case Presentation

A1-year-oldmale childpresented tothehospitalwithahistory
of vomiting, passing red colored urine and altered sensorium
for the last 2 days. Upon further enquiry, themother informed
that she had noticed two mothballs in the stool of the child.
There was no history of any drug ingestion. On admission, his
heart rate was 172 beats per minute, a respiratory rate of
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Abstract Mothballs are a common household item used as repellents and deodorizers. They are
potential hazards and rare agents of poisoning in children. They are composed mainly
of naphthalene, camphor, and 1, 4-dichlorobenzene in varying amounts depending on
the manufacturers. It is essential to rule out poisoning by naphthalene in children
presenting with hemolysis by eliciting a proper history. Since mothballs are readily
available at home, children are drawn to it because of its attractive color and its
consumption is a likely possibility. This is a case of ingestional naphthalene poisoning in
a 1-year-old glucose 6-phosphate dehydrogenase nondeficient male child who pre-
sented with altered sensorium and hemolytic anemia. The child developed methemo-
globinemia and sustained hypoxic brain injury. He was successfully managed by oral
ascorbic acid, blood transfusion, and requisite supportive treatments. We report a case
of naphthalene toxicity with hemolytic anemia and hypoxic brain damage to highlight
the possibility of naphthalene poisoning in young children presenting with hemolytic
anemia.
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64 per minute, blood pressure of 110/64mm Hg, and a
saturationof 64%oxygen at roomair. His physical examination
revealed pallor; however, therewas no jaundice. The child had
altered sensoriumwith aGlasgowcomascale scoreof 9/15.His
other neurological examinations were unremarkable. On ab-
dominal examination, the child had hepatomegalywith a liver
span of 9.5 cm and mild splenomegaly. His respiratory and
cardiovascular examinations were normal. The child was
mechanically ventilated due to hypoxia and altered sensorium
and administered a 20mL/kgbolus of normal saline tomanage
compensatory shock.

His initial investigations showed hemoglobin of 4.5 g/dL,
hematocrit of 10%, total leukocyte count of 22,000 cells/mcL,
platelet count of 4 lakh/mcL, reticulocyte count of 8%, and
total bilirubin of 1.78mg/dL with predominantly unconju-
gated hyperbilirubinemia suggestive of hemolysis, aspartate
transaminase of 244 U/L (9–80 U/L), alanine transaminase of
48 U/L (5–45 U/L), and lactate dehydrogenase of 2,700 U/L
(18–430 U/L). His creatinine level was 0.64mg/dL (0.3–07
mg/dL) and serum urea level was 60 U/L. His serum electro-
lytes and urine tests were normal. Peripheral smear showed
anisopoikilocytosis, microcytic hypochromic red cells along
with fragmented cells, polychromatic and occasional nucle-
ated cells. The patient’s chest radiograph showed no abnor-
mality. When a direct Coombs test was performed, it was
negative and he was G6PD nondeficient by qualitative anal-
ysis done on second day of admission. His methemoglobin
levels were 1.7%. Since the child had signs of hemolytic
anemia, he was transfused with 10mL/kg of packed red
blood cells. He was also started on 300mg oral ascorbic
acid per day. A repeat blood investigation on day 4 of
admission revealed hemoglobin level of 8.4 g/dL, total leuko-
cyte count of 18,000 cells/mcL, reticulocyte count of 2%,
methemoglobin levels of 1.3%, and total bilirubin of 0.47
mg/dL. His aspartate transaminase level was 54 U/L, alanine
transaminase was 75 U/L, and lactate dehydrogenase levels
were 400 U/L. The child developed generalized tonic–clonic
convulsions on day 2 of his hospital stay that was aborted by
0.1mg/kg injectable lorazepam. His neurological examina-
tion showed an increased tone in both lower limbs and his
deep tendon reflexes were also exaggerated with bilateral
extensor plantar reflex. The childwas given a loading dose of
injectable phenobarbitone (10ml/kg) and started on a main-
tenance dose (5mg/kg/day) of the same. He had no recurrent
episodes of convulsions and was hemodynamically stable
and was therefore successfully extubated. Magnetic reso-
nance imaging of his brain showed acute lacunar infarcts in
the caudate and lentiform nuclei with hypoxic injury in the
bilateral parietooccipital cortex (►Fig. 1). The rest of his
hospital stay was uneventful and there were no further
episodes of convulsions. The child responded well to treat-
ments and his laboratory parameters were normal. He was,
therefore, discharged on oral anticonvulsants and was ad-
vised to follow up regularly. The family was counselled to
keep mothballs out of the child’s reach and to possibly not
keep mothballs at home altogether. When the child followed
upwith us after 3 months, he was asymptomatic during said
period. His repeat G6PD test at 3 months follow-up was

nondeficient by qualitative analysis. His developmental and
neurological examinations were normal. He was advised to
continue with oral anticonvulsants.

Discussion

Mothballs are composed mainly of naphthalene, camphor,
and 1,4- dichlorobenzene in varying amounts. The naphtha-
lene content of a mothball may vary from 0.5 to 5 g.2 As a
common household product, they are potential hazards. The
small size of mothballs and the presence of color may attract
the attention of children and lead to accidental ingestion.
Toxicity occurs through ingestion, inhalation, or dermal
absorption.1 Naphthalene is metabolized by cytochrome
P450 byoxidation.Mercapturic acid, glucuronide conjugates,
and methylthio derivatives are the various forms in which it
is later excreted in urine. Alpha- naphthol, a potent metabo-
lite of naphthalene, causes oxidative stress resulting in acute
hemolysis and anemia.3 The red blood cells prevent oxidative
stress by generating reduced nicotinamide adenine dinucle-
otide phosphate (NADPH) from hexose monophosphate
shunt. Thismechanism is inadequate for high oxidative stress
especially in glucose 6-phosphate deficient children.1,4

Naphthalene and its metabolites cause oxidation of hemo-
globin resulting in methemoglobinemia. The enhanced pro-
duction of free radicals causes lipid peroxidation and damage
to deoxyribonucleic acid (DNA).

The clinical manifestations of naphthalene poisoning
include headache, vomiting, diarrhea, abdominal pain, fever,
tachycardia, and altered sensorium. It also causes jaundice,
elevated liver enzymes, hemoglobinuria, and AKI resulting in
elevated levels of serum creatinine and blood urea nitrogen.
Children with glucose 6-phosphate dehydrogenase deficien-
cy are at higher risk of hemolysis, methemoglobinemia, and
AKI as they do not produce adequate NADPH and have low
levels of glutathione.5,6 Methemoglobinemia is a common
manifestation of naphthalene toxicity. Patients with methe-
moglobin levels above 1.5% present with cyanosis. Methe-
moglobin levels above 10% presentswith shortness of breath,
cyanosis, and changes inmental status, headaches, dizziness,
fatigue, and loss of consciousness.

Treatment of naphthalene toxicity involves blood trans-
fusions to restore normal hemoglobin levels. Intravenous
methylene blue and ascorbic acid are also used for reducing

Fig. 1 Diffusion-weighted and apparent diffusion coefficient images
showing hypointensity in perirolandic cortex and white matter in
parietooccipital region.
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methemoglobin to hemoglobin. Ascorbic acid is used to treat
methemoglobinemia when methylene blue is not available
to restore normal hemoglobin levels.7,8 N-acetylcysteine
may also be used as a reducing agent especially in G6PD-
deficient children. Supportive treatment includes oxygen
therapy, monitoring of fluids and electrolytes, administra-
tion of alkalis in case of hemoglobinuria, and renal replace-
ment therapy in case of AKI.4,5

In this case, the child presented with altered sensorium
and required mechanical ventilation. We started him on oral
ascorbic acid (300mg) and since the child had severe anemia,
he was transfused with packed red cells. The child showed
improvement on oral ascorbic acid. We could not start
methylene blue as his G6PD status was not known at the
time of admission. The child also developed hypoxic brain
damage and was started on oral anticonvulsants. In young
children, it is important to have a high index of suspicion for
likely naphthalene toxicity presenting with altered sensori-
um and acute hemolysis as any delay in management may
result in brain injury or AKI.

Conclusion

Mothball toxicity can present with a plethora of symptoms
and is an important cause of morbidity in children. Young
children especially toddlers are at a higher risk of naphtha-
lene toxicity. We recommend avoidance of such products at
homewhere there are children in vulnerable age groups. We
would also like to emphasize the importance of an accurate
history and having a high index of suspicion regarding

possible naphthalene toxicity in children for its early diag-
nosis and timely management, resulting, therefore, in a
better treatment outcome.
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