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Article

Filicide and suicide in a family by
paraphenylene diamine poisoning:
A mother who committed suicide and
poisoned her four children of which
one died

Mohamed Babikir Abdelraheem1, Mohamed Elbushra1,
El-Tigani Ali1, Rashid A Ellidir1, Amna I Bushara1,
Waleed B Abdelraheem2 and Eduard E Zijlstra3

Abstract
Paraphenylene diamine (PPD) hair dye poisoning is a common health problem in the Middle East and Indian
subcontinent. It is the most common cause of suicide intent especially among females. We hereby present a
27-year-old female who presented with a clinical feature of PPD poisoning due to a suicidal attempt, and she
died soon after arrival. She had survived a previous suicide attempt with PPD 4 years before. This time she also
intentionally tried to kill her four children using PPD. One child died, one recovered after dialysis for acute
kidney injury and the other two survived without any further intervention. This case illustrates that PPD poi-
soning may be used in filicide and suicide intent and that all patients who committed suicide should be reviewed
and assessed by clinical psychiatrist.
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Filicide, suicide, PPD, AKI, poisoning

Introduction

Paraphenylene diamine (PPD) is an aromatic amine

with many industrial and cosmetic applications (Singla

et al., 2005). However, its main use is in hair dyes. PPD

is the most common primary intermediate used in hair

dye formulations; it is also used for colour enhance-

ment(Ashraf et al., 1994; Nethercott et al., 1986). It has

no Food and Drug Administration approval, and the

Centers for Disease Control in the United States cite

PPD as a contact allergen and its use directly to the skin

should be avoided.

In Sudan, Morocco and India, PPD in different con-

centrations is commonly used by women either alone

or added to henna (Lawsonia alba) to decorate their

hands and feet in special social events such as wed-

ding ceremonies (Abderlraheem et al., 2009; Anur-

adha et al., 2004; Filali et al., 2006; Sampathkumar

et al., 2007). PPD in its pure form is available in the

local market and its toxicity is well known; therefore,

it has been used by many people for suicide or

homicide attempts. Ingestion of PPD causes charac-

teristic severe oedema of the face and neck, often

requiring tracheostomy, a swollen, dry, hard tongue

and chocolate-brown urine (Hamdouk et al., 2008).

It is a multisystem poison that can cause rhabdomyo-

lysis and acute kidney injury, flaccid paralysis, severe

gastrointestinal manifestations, cardiotoxicity and

arrhythmias (Hamdouk et al., 2008; Sampathkumar

et al., 2007). In adults, 70–90% of episodes of PPD
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poisoning are attempts at suicide, while homicide and

accidental poisoning are less common. The reported

mortality rates range between 11 and 39%. There is

no specific antidote, and treatment is mainly suppor-

tive (Hamdouk et al., 2008).

We report a family with PPD poisoning due to

filicide (the mother killing her children) and suicide.

Case report

A 27-year-old female (housewife) was admitted to the

emergency department of the Ear Nose and Throat

Hospital (ENT Hospital) with a short history of short-

ness of breath, difficulty in speaking and inability to

walk. Before that she had been quite well. However,

the family mentioned that 4 years ago she attempted

suicide using PPD and was admitted to the same hos-

pital for few days and discharged in a good general

condition but no follow-up was carried out. At presen-

tation she was ill, dyspnoeic, with a respiratory rate of

40 breaths per min, a pulse rate of 120 beats min and

with a blood pressure of 110/90 mmHg. There was

facial swelling and increased swelling of the neck.

The tongue was black, swollen and protruding. The

remainder of the physical examination was normal

apart from flaccid paraparesis and pain and tender-

ness of the lower limbs. An immediate tracheostomy

tube was carried out to secure the airway and the

patient received supportive oxygen. A urinary cathe-

ter was inserted and 500 ml of black coloured urine

drained in the urine bag. While still in the emergency

department, she suddenly collapsed and died. The

electrocardiogram (ECG) carried out at that time

showed ventricular arrhythmia.

A few hours’ later four children were admitted to

the ENT hospital with a similar presentation, and it

was noticed that they were from the same family and

that the woman who had just died was their mother.

Child 1

This 5-year-old female presented with dyspnoea,

angiooedema of the neck and inability to walk. She

had been quite well and playing around when she sud-

denly became ill after ingestion of fruit juice given to

her by her mother. At presentation she was ill, with a

respiratory rate of 56 breaths min, a pulse rate of 110

beasts min and a blood pressure of 100/60 mmHg.

There was a swelling of the neck. Examination of the

chest, cardiovascular system and abdomen was nor-

mal. There was weakness in both upper and lower

limbs. It was noted that she passed black coloured

urine. Her weight was 15 kg (between 10th and 25th

percentile) and her height is 107 cm (at the 50th per-

centile). An emergency tracheostomy was carried out,

and she was referred immediately to the paediatric

emergency department. She then received antihista-

mine, hydrocortisone and forced alkaline diuresis as

per protocol for presumed PPD poisoning. After stabi-

lization, she was admitted to the Pediatric Intensive

Care Unit at Soba University Hospital the next day.

Initial investigations were as follows: urine analysis:

black coloured, albuminþ and uncountable red blood

cells (RBCs); blood urea: 44 mg/dl, creatinine: 0.9 mg/

dl, Na: 138 mmol/l, K: 3.8 mmol/l, Ca: 7.5 mg/dl and

uric acid: 3.5 mg/dl; serum albumin: 3.5 gm/dl, globu-

lin: 2.9 gm/dl and total bilirubin: 0.3 mg/dl (direct

0.1 mg/dl). All liver and muscle enzymes were ele-

vated: aspartate aminotransferase (AST): 2067 u/l, ala-

nine aminotransferase (ALT): 390 u/l and alkaline

phosphatase (ALP): 190.6 u/l; creatine kinase (CPK):

45183 u/l; lactate dehydrogenase (LDH): 3292 u/l.

Initially, she showed some improvement; the size

of the neck and tongue swelling started to decrease

and her urine output increased to 1100 ml/24 h, but

the urine remained dark coloured. After 36 h, she

developed tachycardia, severe dyspnoea and cyanosis

with a diagnosis of cardiac arrhythmia; she died

despite attempts to resuscitate. A few days later, the

result of a urine test for PPD was reported positive.

Child 2

This 7-year-old male child presented with a history of

mild neck and tongue swelling and difficulty in walk-

ing. He had pain in lower limbs, especially during

walking. He had also been offered fruit juice by his

mother. On examination, he was unwell. The respira-

tory rate was 20 breaths min, the pulse rate was 100

beats per min and the blood pressure was normal. His

weight was 23 kg (at the 75th percentile) and his

height was 136 cm (at the 90th percentile). There was

mild neck swelling not causing any respiratory com-

promise. Examination of the cardiovascular system,

chest and abdomen was normal. There was swelling

and tenderness in both the calf muscles. Repeated

ECGs were normal. Investigations were as follows:

urine analysis: black coloured, albuminþþþ and

uncountable RBCs. Complete blood count was nor-

mal. Blood urea: 15 mg/dl, creatinine 0.7 mg/dl, Na:

139 mmol/l, K: 4.9 mmol/l, Ca: 7.8 mg/dl and uric

acid: 4.3 mg/dl; serum albumin: 3.7 gm/dl, globulin:

3.7 gm/dl and total bilirubin: 0.3 mg/dl (direct
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0.1 mg/dl). All liver and muscle enzymes were ele-

vated: AST: 2084 u/l, ALT: 444 u/l and ALP:

225.5 u/l, CPK: 48397 u/l and LDH: 2975 u/l. A urine

sample for PPD was positive.

He received intravenous fluids and forced diuresis

using frusemide. Antihistamine and hydrocortisone

were also given. Urine output continued to decline till

day 3, when it became <0.5 ml/kg/h despite all con-

servative measures and he became fluid overloaded.

The urine colour did not change from its black colour,

and blood urea and creatinine rose to 123 mg/dl and

1.9 mg/dl, respectively. Haemodialysis was started

and continued for 2 weeks with remarkable improve-

ment of his renal function. He was then discharged in

a good general condition.

Child 3 and child 4

Child 3 and child 4 were females of 3 years and 18

months old, respectively. They presented in a good

general condition and have no complain, but the

major concern was that they could have been given

the same fruit juice. They were kept in hospital under

observation for 24 h and discharged home with close

observation, which revealed no manifestations of PPD

toxicity.

Discussion

PPD is a common cause of suicide intent. In Sudan, it

is cheap and its potential for suicidal attempts is well

known to the public. It is available in the local market

in its pure form and until recently there were no

restrictions for its use or trade. Although its trade was

restricted by legislation, these laws are rarely

observed and there are strong social and cultural fac-

tors that permit its use in special events. An average of

287 cases with PPD poisoning is seen yearly at the

ENT hospital, Sudan (Hamdouk et al., 2008). Many

cases in the literature including adults and children

has been reported as a suicide intent, homicide or

accidental poisoning due to PPD (Anuradha et al.,

2004; Ashraf et al., 1994; Sawsan et al., 2010), while

others reported PPD intoxication in children within

the context of child abuse (Salah et al., 2009). To our

knowledge, this is the first report of filicide and sui-

cide intent with PPD in a family committed by their

mother. Maternal filicide is defined as a child killed

by the mother. The mothers frequently tend to be psy-

chotic and depressed with an intention towards sui-

cide; others may have preexisting personality

disorders (Resnick, 1969). It has been reported that

16–29% of cases of filicide are followed by successful

suicide by the mother (Nock and Marzuk, 1999).

When mothers of young children commit suicide,

about 5% also kill at least one of their children

(Appleby, 1996; Schalekamp, 2005). In our family

report, the mother herself died with one of her chil-

dren, while three other children survived. In our

report, the mother was quite well till the date of the

event; however, 4 years ago she survived a previous

suicide intent using PPD. She was discharged from

the ENT hospital without follow-up or referral to

psychiatric care. It is well known that patients with

a prior history of suicide attempts are five to six

times more likely to commit another attempt and

up to 50% of those who are successful have made a

prior attempt (Pokorny, 1983).

The risk of intention to commit suicide increases

among mothers who are poor, socially isolated, who

are full-time caregivers, who were victims of domes-

tic violence or who had other relationship problems

(Gunnell et al., 2005; Varnik et al., 2005). Further

evaluation of our family report revealed that the

mother was poor and was subjected to severe domes-

tic violence by her husband and often in front of

her children.

We feel that this family did not receive adequate

care after the earlier suicidal attempt of the mother

and that the serious domestic problems that were not

noted by relatives, health care workers or community

workers led the woman to commit filicide–suicide

attempt. This shows that there is a need for further

development of community medicine in Sudan to pro-

vide a medical and a social network in which those in

need can receive appropriate care without having to

rely on hospital-based services.

Conclusion

Acute PPD poisoning continues to be a common and

potentially lethal intoxication especially among

adolescents and children. The vast majority of child-

hood PPD poisonings are unintentional, but some-

times may be inflicted by the parents. Education

of the public, community awareness and attention

in the media may all help to prevent PPD poisoning.

In addition, health workers need to be educated

about PPD poisoning and underlying factors.

Finally, maternal filicide motives provide another

framework for working towards PPD prevention,

which should include involvement of psychiatrists

and community workers.
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