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Acquired Methemoglobinemia – A Sporadic Holi Disaster
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Objective: To study clinical profile and outcome in patients with methemoglobinemia
following exposure to toxic colors during Holi festival. Methods: This retrospective study
included 112 children (5 to 12 years) admitted with methemoglobinemia after playing Holi.
Clinical and treatment details were reviewed. Results: The common symptoms were
giddiness, vomiting and headache. Treatment included thorough skin wash, intravenous fluid
and methylene blue in 111 children. Age 7-9 and > 11 years, vomiting, giddiness, cyanosis,
PaO2 < 80 mm Hg and oxygen saturation < 95% were associated with higher need for
methylene blue. All children had a good outcome. Conclusion: Timely diagnosis and
management of acquired methemoglobinemia can save lives.
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A

cquired methemoglobinemia occurs with
contaminated colors (aniline dyes) [1]. Holi,
a popular Indian festival, is celebrated using
powdered or water-based colors in India. It
marks the beginning of spring [2]. With the use of modern
synthetic colors, which may be contaminated, the risk of
methemoglobinemia has aggravated [3]. Toxic methemoglobinemia is also known after exposure to oxidant drugs,
local anesthetic agents, high-nitrate food and aniline
dyes, coloring compounds or cleaning solutions [4-9].
Though rare, it can be life threatening if not recognized
and treated promptly. Though there are anecdotal reports
and case series in literature, there are no large studies
published so far [1,2,4-10]. We report 112 children with
acquired methemoglobinemia during celebration of Holi
in March 2012 with the objectives of studying their
clinical profile, association of the requirement of
methylene blue with clinical parameters as well as
methemoglobin level, PaO2 and oxygen saturation and
outcome.

dose of 2 mg/kg/dose and repeated after one hour if
cyanosis persisted. The number of doses of methylene
blue required was noted.
Methemoglobinemia was defined as methemoglobin
level >3% [6]. Children were grouped based on
methemoglobin level and symptoms into 3 to 15%, 16 to
30%, and >30% for association with methlylene blue
requirement [6,11]. Odds ratio and 95% CI were
calculated as a measure of association. Statistical
analysis was done using Stata 11.
RESULTS
A total of 112 children (87 boys) with a mean (SD) age of
9.6 (1.88) years, who came to our hospital within 3 to 4
hours’ time, were included. Seventeen children were aged
between 5 to 7 years, 26 in the 7-9 year age group, 50 in 911 years, and 19 above 11 years. The common presenting
features were giddiness (52, 46.4%), vomiting (50,
44.6%), headache (47, 42%), abdominal pain (16,
14.3%), and altered sensorium (15, 13.4%). Seizures
were present in two children and breathlessness in three
children.

METHODS
This is a retrospective analysis of records of all children
below 12 years with acquired methemoglobinemia due to
contaminated colors. History and clinical findings were
reviewed from their charts for analysis with special
reference to methemoglobinemia and its central nervous
system consequences. Approval from Institutional ethics
committee was obtained for publishing these data.
Methylene blue was administered intravenously in the
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On examination, 69 (61.6%) children had bluish
discolouration of mucous membranes, 15 (13.4 %) were
drowsy, and 2 (1.8%) had tachycardia. Glasgow Coma
Scale in 15 children with altered sensorium was 5 to 10 in
one and >10 in 14. Arterial blood gas analysis revealed
acidosis in 47 (42%) children. On co-oxymetry, 70
(62.5%) children had PaO2 less than 80 mm Hg and 83
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WHAT THIS STUDY ADDS?
• Toxic contamination of Holi colors can lead to acquired methemoglobinemia, which should be promptly diagnosed
and treated to save lives.

(74.1%) had SaO2 less than 95%. The level of
methemoglobin varied from 3% to 74%, with 3 to 15% in
71 (63.4%), 16 to 30% in 25 (22.3%) and >30% in 16
(14.3%) children.

coma and death [1-3]. In the present study too, children
with methemoglobin between 3 to 15% had giddiness,
vomiting, dyspnea, headache, fatigue and abdominal
pain, with altered sensorium in those with level >15%;
those with level >30% had altered sensorium, cyanosis
and seizures in addition. Clinical presentation varied with
the level of methemoglobin.

Of the 80 children who required single dose of
methylene blue, 66 had methemoglobin levels between 3
to 15% and 14 had levels 15 to 74%. Among the 22 who
required two doses of methylene blue, 14 had 15-74%
levels of methemoglobin, and all 9 children who required
three does had high (>15%) methemoglobin level. It was
found that age group of 7 to 9 years and more than 11
years; presence of giddiness, vomiting and cyanosis;
level of methemoglobin; oxygen saturation less than
95%; and PO2 less than 80 mmHg were significant
determinants of higher need for methylene blue (Table I).

Arterial blood gases (PaO2 and SaO2) provide the
level of decompensation, while co-oxymetry differentiates various states of hemoglobin, giving the level of
methemoglobin [12].
The study has a limitation of being a retrospective
analysis, and hence, lacks planned investigations such as
a complete blood count and G6PD levels. There was no
time to find out the contaminant as it was a mass casualty
with 112 children within 3 to 4 hours. However, on follow
up, the toxic substance was identified as aniline dye, used
in leather industries in the locality. Fortunately, because
of this, action was taken and this kind of disaster did not
recur in subsequent years during the festival of Holi.

Sixteen children with higher initial concentration
(>30%) of methemoglobin showed gradual (in 24 h)
reduction in methemoglobin levels with treatment. None
of them required ventilator or inotropes, and were
discharged within 36 (109 children) and 48 hours (3
children).

We conclude that colors used by children during Holi
festival should be standardized and monitored for quality.
Also, physicians should be aware of this rare cause of
acquired methemoglobinemia for timely diagnosis and
prompt treatment.

DISCUSSION
Chemical dyes in colors used during Holi festivals can
harm humans and the environment [3,6,10]. High levels
of methemoglobin following exposure to contaminated
colors can lead to cyanosis, dyspnea, headache,
giddiness, metabolic acidosis, CNS depression, seizure,
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TABLE I FACTORS ASSOCIATED WITH HIGHER REQUIREMENT OF
METHYLENE BLUE IN CHILDREN
Variables

OR (95% CI)

P value

Age (y)
7.1 to 9

10.0 (1.1-87.5)

0.037

9.1 to 11

5.2 (0.6 - 43.3)

0.128

>11

11.6 (1.3-106.7)

0.030

Vomiting

3.9 (1.6-9.4)

0.002

Giddiness

4.1 (1.7-10)

0.002

Cyanosis

2.6 (1-6.6)

0.054

PO2 <80 mmHg

0.2 (0.1-0.6)

0.005

SaO2 (%) <95

0.2 (0.1-0.8)

Level of methemoglobin >15%

31.8 (9.6-105.4)
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