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ABSTRACT
In view of the large number of patients presenting

with hairdye ingestion, it was decided to study these

cases so as to diagnose them based on the clinical

profile and assess the outcome, in order to reduce

mortality by effective management, as there is no

antidote for hairdye [containing paraphenylenedi-

amine (PPD)].

A series of 36 patients of acute poisoning due to

hairdye ingestion (containing PPD) were observed

for toxic effects on various systems. Clinical profile

of PPD poisoning was characterized by angioneurotic

oedema, chocolate coloured urine, myalgia and sub-

sequently renal failure. Seven patients (19.44%) re-

quired tracheostomy for life-threatening an-

gioedema, and in 4 patients (11.1%) with acute re-

nal failure, haemodialysis was performed. Myocardi-

tis was a common accompaniment necessitating car-

diac monitoring. Mortality was 11.1% (4 patients).

The major challenge at admission was to ensure

patency of airway. Early diagnosis and prompt in-

tervention, such as tracheostomy for severe an-

gioedema, is the cornerstone of management of poi-

soning with hairdye (containing PPD).
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INTRODUCTION
Hairdye is extensively used by people of all classes in
India to enhance cosmetic appearance of aging individu-
als. The toxic effect is primarily because of its main in-
gredient - paraphenylenediamine (PPD). This chemi-

cal accelerates and intensifies colour and gives perma-
nent results, and hence commonly used in hair dyes. PPD
is an aromatic amine available in the form of white crys-
tals, which rapidly turns dark when exposed to air.

Unique features of PPD poisoning are angioedema of
face and neck and severe myalgia. Angioedema, which
is a type 1 hypersensitivity reaction, may range from mild
to severe. It is immunologically mediated, and is ana-
tomically limited, as a result of which it can be life threat-
ening, often necessitating tracheostomy in severe cases.1

Severe myalgia with inability to move the limbs due to
pain and tender muscles can be attributed to
rhabdomyolysis, and can be confirmed by elevated cre-
atine phosphokinase levels. Kallel et al reported
rhabdomyolysis in 100% cases with hairdye ingestion.2

Other features of PPD poisoning include chocolate
coloured urine, leucocytosis, myocarditis and renal fail-
ure. Clinical severity of myocarditis may range from as-
ymptomatic to fatal. Renal failure is a delayed complica-
tion of PPD ingestion, which is usually due to
rhabdomyolysis or acute tubular necrosis. Hypovolaemic
and direct toxic effect of PPD, or its metabolite, may
also contribute to toxicity.3,4 Only supportive manage-
ment can be offered to these patients.5

The dye can be detected in the urine by thin layer chro-
matography on silica gel, which can take a few hours.6

The lack of rapid diagnostic testing, however, need not
hamper management, as the full-blown clinical picture
of hairdye poisoning is very typical, and includes
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angioedema, chocolate coloured urine, myalgia and later
renal failure.7,8

MATERIALS AND METHODS
A prospective study was conducted on 36 patients ad-
mitted in the emergency department of a tertiary care
hospital in North India with history of hairdye ingestion
containing PPD. Diagnosis was based on poisoning re-
ported by the patient or his family, and the clinical pre-
sentation. Those with consumption of hairdye mixed with
alcohol or any other substance were excluded from the
study.

Patients were quickly assessed for vital parameters and
dealt with accordingly. Activated charcoal was adminis-
tered when the time of presentation was within a short
time after ingestion of the hair dye. All those with severe
angioedema were given antihistamines and steroids at
admission and reassessed for tracheostomy, which was
performed if indicated. After securing the intravenous
line and withdrawing blood for routine biochemistries,
including creatinine phosphokinase (CPK-MB/Total), in-
travenous fluids were infused to maintain hydration. Elec-
trocardiogram (ECG) was recorded in all the patients at
the time of admission, followed by continuous cardiac
monitoring. Catheterization was done in all cases to note
the colour of urine and to monitor the output. Manage-
ment was on supportive lines, as there is no antidote for
hairdyes containing PPD.

RESULTS
Thirty-six patients were enrolled and observed for the
toxic effect of hairdye (containing PPD) on various sys-
tems. Review of prospectively collected data of clinical
and biochemical profiles entered in a typed proforma
revealed the following:
■ Out of 36 patients, 20 (55.56%) were males and 16

(44.44%) females.
■ Intention was suicidal in all.
■ At admission, angioedema was present in 25 (69.44%)

patients and 7 (19.44%) patients required tracheo-
stomy.

■ Other clinical features at admission included choco-
late coloured urine in 25 (69.44%) and muscle ten-
derness in 9 (25%) patients.

■ Biochemical profile was suggestive of leucocytosis in
22 (61.11%) and elevated liver enzymes in 17
(47.22%) patients. Uraemia was found to be present
in 10 (27.78%) patients and 4 (11.11%) patients had
to be dialyzed.

■ Elevated CPK-MB was noted in 23 (63.89%) patients,
while ECG abnormality was recorded in 29 (80.56%)
cases. Common ECG changes included ST-T changes
in 8 (22.2%), followed by tall T wave in 6 (16.66%)
patients. Other changes encountered were bradycar-
dia in 4 (11.11%), tachycardia in 3 (8.33%), and T
wave inversion, QTc prolongation and supraventricu-
lar tachycardia in 2 (5.55%) patients each.

■ Mortality was 11.1% (4 patients). All these patients
had angioedema and myocarditis.

DISCUSSION
Hairdye ingestion (containing PPD) mainly leads to res-
piratory, cardiac, muscular and renal syndromes. Mor-
tality was 11.11% in our study. One patient who died re-
quired both tracheostomy and dialysis, second underwent
tracheostomy, the third only dialysis, while the fourth who
died did not require dialysis nor tracheostomy.

The major challenge at admission was noted to be pres-
ervation of patent airway. Angioedema was present in
25 (69.44%) patients and 7 (19.44%) patients required
tracheostomy for severe angioedema.

This study also demonstrates the cardiotoxic effect of
PPD on myocardium. Myocarditis was evident by the
presence of ECG changes and elevated cardiac
biomarkers. Most common ECG changes were ST-T
changes, although other abnormalities were also noted,
including bradycardia, tachycardia, QTc prolongation,
atrial premature complexes, and supraventricular and
ventricular tachycardias. Myocarditis is most probably
due to rhabdomyolysis of myocardium.9 Therefore, the
importance of cardiac monitoring in hairdye poisoning
cannot be overemphasized.

Chocolate coloured urine in 25 (69.44%) patients and
muscle tenderness/myalgia in 9 (25%) cases were also
due to rhabdomyolysis.10 Other important abnormalities
observed included elevated liver enzymes and leucocy-
tosis. None of the patients presented with acute renal
failure at admission. Renal failure was a delayed com-
plication that occurred in 10 (27.78%) patients and 4
(11.11%) patients required haemodialysis. This shows
that hairdyes (containing PPD) are an important cause
of acute kidney injury.11 Mortality can be minimized by
early recognition and prompt treatment.12
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