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Abstract: Background/aim: Hair dye containing paraphenylenediamine (PPD) is commonly used in Sudan as
cosmetic agent. The direct toxic effect of PPD can lead to many pathological problems. Therefore, present study
aimed to investigate some hematological and biochemical parameters in Sudanese who exposed to hair dye
poisoning.
Patients/methods: A cross sectional hospital -based study was conducted in Ear-Nose-Throat (ENT) HospitalKhartoum, 30 PPD- poisoned patients who were admitted for clinical management were enrolled in the study.
Clinical manifestations were examined by clinician in the Hospital. Full blood count, renal function tests, and
liver function tests were performed for each patient.
Results: Among the total included 30 patients, there were 27 (90%) females and 3(10%) were males. All
patients were exposed to PPD via Oral route (100%). The main causes of exposure were suicidal attempts in
(86.7%), accidental (13.3%). Types of dye used were Bigen (26.7%), Stone dye (26.7%) and Indian account
about (46.6%). Clinical manifestation observed were; vomiting/abdominal pain 66.7%, edema of the face/neck
16.7%, swelling hard tongue 6.7%, chocolate brown urine 6.7%, and skin dermatitis 3.3%. Normocytic
normochromic anaemia with reticulocytosis was detected in 3 (10%), leukocytosis (66.7%), prominent
neutrophilia (83.3%), and neutrophil hyper-segmentation was observed in all cases (100%). Thrombocytopenia
were observed in 10% , 96.7% had hairy platelets and anisocytosis. High levels of urea and creatinine were
noticed in one patient (3%), hypokalemia in 30%, and hypernatremia in 10%. Elevated Liver enzymes were :
AST 76.7%, ALT 46.7%, and ALP 10%. However, total protein were normal in all patients.
Conclusion: In Sudan, hair dye poisoning is more frequent among young adult female. Toxic effect of PPD
poisoning causes morphological and numerical changes in all blood cells and some effect in liver and renal
functions. Attention toward the health education programs to provide information on the risk of hair dyes
poisoning, also support of analytical equipments that assist in the diagnosis and management of such cases.
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Globally, suicide rate increases by 60% in 50 years in third world countries [1]. Hair dye containing
paraphenylenediamine (PPD) have been reported as intentional and accidental causes of poisoning in Africa, the
Middle-East, and the Indian subcontinent [2-5], where PPD is commonly mixed with Henna, which is
traditionally applied to colour the hairs and paint the palms of hands in women [6]. In Sudan, hair dye is widely
used for such purposes, different forms are available; stone hair dye and other branded hair dyes like Bigen and
Black Henna are being the most common. All these forms are cheap and freely available in markets, making it
an attractive agent for suicidal intent.
Depending on the dose and concentration of PPD; the direct toxic effect of hair dye through skin
absorption, ingestion or inhalation can lead to damage of internal body organs and death. For this Hair dye is
considered as the commonest suicidal tool in Sudan. PPD toxicity includes skin irritation, contact dermatitis,
and lacrimation, or even blindness, due to local contact. Ingestion of PPD causes rapid development of severe
cervico-facial oedema with respiratory distress, often requiring tracheostomy. Rhabdomyolysis and acute
tubular necrosis supervene occur in the late phase [7]. Hypertension, convulsions, vomiting, and gastritis have
been reported [8]. . Damage of muscular, renal, and hepatic systems also can occur [9].
Clinical management of patients is hampered by the lack of a rapid diagnostic test; no specific
treatment other than supportive measures can be offered. Accidental and intentional causes of poisoning have
been reported in Sudan before [3, 10-13]. However, most of the available literatures are cases reports. Thus, the
study aimed to share our experience on clinical and laboratory findings of PPD poisoning among a group of
exposed Sudanese.
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II.
PATIENTS AND METHODS
A cross sectional hospital based study was conducted in Ear-Nose-Throat (ENT) Hospital-Khartoum
during a period of January to April 2013 after obtaining approval from Federal Ministry of Health and
Hematology Department review board at FMLS- Khartoum University, Sudan. Thirty PPD -poisoned patients
who were admitted for clinical management were enrolled. A written informed consent was obtained from each
patient/his relatives, demographic and clinical data were recorded in a questionnaire. For each patient venous
blood sample (5ml) was collected in EDTA container (2ml) for complete blood count using automated blood
cell counter (Sysmex KX-21) and reticulocytes count, the rest of blood was drawn in lithium heparin container
for renal function and liver function tests by automated chemical analyser (COBAS 6000 analyser, Roche).
Results were analysed using SSPS software and Microsoft office (2007), then presented in figures and tables.

III. RESULTS
There were 27 (90%) females and 3(10%) males. Their ages range was 9 - 48 years old (mean was 24).
All patients were exposed to PPD via Oral route (100%). The main causes of exposure were suicidal attempts in
(86.7%), accidental (13.3%). Types of dye used were Bigen (26.7%), Stone dye (26.7%) and Indian account
about (46.6%).
Clinical manifestations observed were; vomiting/abdominal pain 66.7%, oedema of the face/neck
16.7%, swelling hard tongue 6.7%, chocolate brown urine 6.7%, and skin dermatitis 3.3%.
Normocytic normochromic anaemia with reticulocytosis was detected in 3 (10%), leukocytosis
(66.7%), prominent neutrophilia (83.3%), and hyper-segmentation was observed in all patients’ neutrophils
(100%). Thrombocytopenia were observed in 10% of cases, 96.7% had hairy platelets and anisocytosis. High
levels of urea and creatinine were noticed in one patient (3%), hypokalemia in 30%, and hypernatremia in 10%.
Elevated Liver enzymes were as follow: AST 76.7%, ALT 46.7%, and ALP 10%. However, total protein levels
were normal in all patients.

TABLE.1. CLINICAL MANIFESTATION AT PRESENTATION AMONG THE STUDY POPULATION
Clinical Manifestation
vomiting/Abdominal pain
Oedema of face and neck
Swollen hard tongue
Chocolate brown urine
Skin dermatitis

N0. of patients (30)
20
5
2
2
1

Percent %
66.7
16.7
6.7
6.7
3.3

TABLE.2. LABORATORY FINDINGS AT PRESENTATION AMONG THE STUDY POPULATION
Hematological/Biochemica Findings
Normocytic Anemia
Leucocytosis
Neutrophilia
Hypersegemented neutrophils
Thrombocytopenia
platelets anisocytosis
High urea
High creatinine
Hypernatremia
Hypokalemia
Norma Total protein
High AST
High ALT
High ALP

N0. of patients (30)
3
20
25
30
3
29
1
1
3
9
30
23
14
3
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Percent %
10
66.7
83.3
100
10
96.7
3.3
3.3
10
30
100
76.7
46.7
10
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TABLE.3. MEAN± SD OF THE STUDIED HEMATOLOGICAL AND BIOCHEMICAL PARAMETERS
Parameter
Mean± SD
Std. Error
Hb g/dl
12.6± 1.36
0.25
TWBCs cell/µl
10.68± 4.53
0.84
Platelets cell/µl
309± 101
19
Absolute Neutrophils/µl
8.5± 6.5
1.3
Absolute Lymphocytes/µl
1.35± 0.79
0.14
Absolute Mixed/µl
0.64± 0.78
0.14
Urea mg/dl
27± 21.6
3.9
Creatinine mg/dl
0.9± 1.13
0.2
Na+ mmol/l
144± 11.7
2.18
K+ mmol/l
3.8± 0.69
0.12
AST u/l
2137± 430
76
ALP u/l
1056± 147
26
ALT u/l
1637± 331
60
Total protein g/dl
7.5± 0.89
0.16

FIG.1. DISTRIBUTION OF AGE/YEAR AND GENDER AMONG THE STUDY POPULATION

IV. DISCUSSION
The study included 30 cases who were exposed to hair dye poisoning; the majority were females who
were mostly exposed to dye -via oral route -intentionally as suicidal attempt for many reasons like depressions.
All patients received some level of clinical management. The majority of poisoned cases were females (N/27);
young adults were 24 cases (Age's mean was 21), old ladies were 2 cases (their ages range 41-50), and one was
child (9 years old). There were female preponderance of 80.7% as per Hamdouk [14], and 77% as per Filali et
al [2] . It was 90% in the present study. Suicidal in 86.7% as per Hamdouk (87%) [14] and 78.1% as per Filali
et al [2]. In this study, the common affected age group was 18 to 30 years in 27(90%) cases (24 females and 3
males). Radhika et al [15] in their study found that the common age group effected were 15 to 35 years.
Among the studied female group; 40.7% were married and 59.3% were single student. Among the 26
patients who were exposed to Hair dye in suicidal way; there were 3 psychiatric females. Elgamel et al [16]
found that about 51% of their cases had history of psychological problems. The effects of PPD when ingested
are serious and can cause damage to the respiratory, muscular, renal, and hepatic systems and cause death [3].
The clinical outcomes of PPD poisoning and its severity vary from one patient to another depending on the rote
of exposure, dose and concentration of hair dye [17]. Large dose can cause death within the first 6-24 hrs due to
angioneurotic oedema or cardio-toxicity leading to fatal arrhythmias, smaller dose or if the patient vomited most
of ingested dye usually presents with angioneurotic oedema with no further problem. In this study, most of the
poisoned patients (66.7%) were presented with vomiting and abdominal pain, while other signs were observed
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in few cases. Chocolate brown urine were indicative for haemoglobinurina as result of haemolysis; our findings
revealed normocytic normochromic anaemia with reticulocytosis in 3 patients (10%). Most of the cases had
leucocytosis and the majority had prominent neutrophilia, same findings were reported by Anugrah et al [18].
Thrombocytopenia was detected in 10%, hairy platelets and anisocytosis in 96.7% of the cases. The exact
mechanisms of PPD- induced thrombocytopenia has not been investigated, but may be due to direct toxic effect
of dye on platelets facilitating their destruction. Many published case reports indicated that hair dyes has toxic
effect on the bone marrow and can suppress the production of blood cells [19, 20]. In this study, assessment of
some biochemical parameters revealed impairment in renal and liver functions to some extent depending on the
level of patient management at time of blood sampling. One patient poisoned with a moderate dose of stone
hair dye was presented with acute renal failure, had a high level of urea and creatinine, and this agreed with
several studies conducted in Sudan [10, 11, 16]. Elevated renal parameters, AST, ALT, suggested the
development of acute kidney injury due to rhabdomyolysis [17].
Hypokalemia (30%) and Hypernartemia (10%) were also detected; same results were reported by Kallel et al
[4]. Elevated levels of AST (66.7%), and ALT (46.6%), and ALP (10%) were suggestive of liver muscles injury,
this agreed with a study done by Anugrah et al [18]. However, total protein levels were normal in all patients.

V. CONCLUSION
We reached to conclude that hair dye poisoning is common among Sudanese, more frequent among
young adult females. PPD poisoning has toxic effect on blood cells; renal impairment and liver dysfunction are
involved. Awareness program should be established to provide information on the risk of hair dyes exposure in
different ways of uses. Investigation of full blood count, renal and liver functions should be included in routine
tests for management of hair dye -poisoned patients.
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