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ABSTRACT 

Background: In Pakistan and other Asian countries, Paraphenylene-diamine (PPD) ingestion is 

increasingly being used as a means of attempting suicide, according to published reports. This toxic 

substance can cause severe health complications, including liver damage, kidney failure, muscle 

breakdown and life-threatening throat swelling, which can be fatal if not promptly treated. The easy 

availability and affordability of PPD make it a growing concern as a means of deliberate self-harm 

among adults while 4.16% got referred to other facility. Objectives: The aim was to identify trends 

and causes specific to the region of medicolegal deaths, which can inform local healthcare policies 

and practices. This research builds on existing studies that highlight regional variations in medicolegal 

cases, influenced by factors such as law enforcement, socioeconomic status and cultural norms. Study 

Design: Prospective cohort study. Study place: Intensive Care Unit (ICU) of Liaquat University 

Hospital in Hyderabad. Study duration: 01 year from July 2023 to June 2024. Method: There were 

24 patients diagnosed as kala Pathar poisoning during the study time period with age range of 15-35 

yrs. Results: The results of the study showed that the majority of patients were females, accounting 

for 79.8 % of the cases, while males comprised 20.1%. Most patients were married, making up 75% 

of the sample, whereas 25% were unmarried. Notably, a significant proportion of patients, 91.66%, 
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belonged to low socio-economic backgrounds, with only 8.34% from middle-income groups, and 

none from high socio-economic groups. The outcomes showed a mortality rate of 41.66%, a recovery 

rate of 54.17%, and a referral rate of 4.16% to other facilities. Conclusion: The studied concluded 

that limiting access to the chemical and improving community life are necessary steps. 

 

Key Words: Poisoning, hepatic necrosis, Suicide, Paraphenylenediamine, Kala Pathar 

 

INTRODUCTION 

Paraphenylene-diamine (PPD) locally known as "Kaala Pathar" in Urdu, a derivative of p-nitroaniline 

used in various chemical industries and its industrial applications are widespread. [1-2]. It has become 

a increasingly common cause of poisoning among individuals attempting suicide. PPD is a cheap and 

readily available substance often used in hair dyes. However, PPD is highly toxic, causing both local 

and systemic effects through oral ingestion, inhalation, or topical application [3]. The lethal dose is 

reported to be between 7-10 grams, with death occurring within 6-24 hours after ingestion. Once 

ingested, PPD is metabolized into toxic compounds, including benzoquinone diamine and 

Brandowaski's base, which are responsible for its toxic effects [4,5]. PPD poisoning is a significant 

concern not only in the Indo-Pak region but also in other parts of the world, including the Middle 

East, Sudan, and Morocco [6]. PPD toxicity can cause multi-organ damage, leading to complications 

such as renal failure, myocardial infarction, hepatic necrosis and rhabdomyolysis. Common symptoms 

include laryngeal edema, facial swelling, and cardiac arrhythmias, which can progress to shock. In 

severe cases, tracheostomy can be a lifesaving intervention, alongside supportive management [7-11]. 

Given the scarcity of data on PPD poisoning in this region, particularly in Hyderabad, Pakistan, this 

study aims to contribute to the existing knowledge and provide valuable insights for healthcare 

professionals and patients. 

In the absence of a definitive diagnostic test for PPD poisoning, clinicians must rely on a combination 

of clinical evaluation, laboratory investigations and thorough patient history to make a diagnosis. Due 

to the lack of a specific antidote, treatment is primarily focused on supportive care. Prompt medical 

attention is essential to manage symptoms and prevent long-term damage.  This includes 

administering high fluid intake to promote diuresis and performing tracheostomy to secure the airway 

in cases of respiratory compromise [12-15]. Patients presenting with neck edema following PPD 

ingestion often require emergency tracheostomy to prevent airway obstruction. Additionally, dialysis 

may be necessary for individuals with severe renal impairment. Patients with kidney failure may 

require dialysis, and early gastric lavage can play a crucial role in reducing mortality rates [16-19]. 

Research has shown an emerging trend of using PPD, or "black stone," as a means of self-harm. Given 

the limitations of conservative management in many cases, timely clinical decision-making is vital 

[20-21].        

 The primary objective of this research is to conduct a comprehensive investigation into the causes, 

clinical manifestations, and treatment outcomes of Paraphenylenediamine (PPD) poisoning. By doing 

so, the study highlighted the critical significance of timely diagnosis and intervention in managing 

PPD toxicity, ultimately contributing to improved patient care and outcomes. 

 

METHODOLOGY 

This study conducted on PPD poisoning was conducted at the Intensive Care Unit (ICU) of Liaquat 

University Hospital in Hyderabad from July 2023 to June 2024. After obtaining informed written 

consent from patients' attendants without any coercion, the study included patients of both genders who 

presented with PPD poisoning, while excluding those with other types of intoxications. A self-designed 

questionnaire was used to collect relevant information, including demographics such as name, gender, 

age, residence, and socioeconomic status. The collected data was analyzed using SPSS version 22, and 

the results were presented in frequencies, percentages, tables and charts. 

 

 

https://jptcp.com/index.php/jptcp/issue/view/79


Evaluation Of Paraphenylenediamine (Kala Pathar) Poisoning Cases: A Prospective Hospital-Based Study At Hyderabad, 

Pakistan 

 

Vol.32 No. 08 (2025) JPTCP (105-110)  Page | 107 

RESULTS 

Our study observed 24 patients with PPD poisoning over 1 year period. The demographic analysis 

showed a significant predominance of females, accounting for 79.8% of the cases, while males 

comprised 20.1%. The majority of patients (75%) were married, and the age distribution revealed that 

80% of patients fell within the 15-25 years age range, while 20% were between 25-35 years old. In 

terms of socioeconomic status, the study found that the vast majority of patients (90%) belonged to 

the lower socioeconomic class, with only 10% coming from the middle class. No patients from upper 

or wealthy socioeconomic backgrounds were represented in the study. Clinically, the patients 

presented with a range of symptoms, including throat pain and difficulty swallowing (87%), severe 

breathing difficulties requiring ventilatory support (87%), and mouth opening issues with 

cervicofacial edema necessitating tracheostomy (87%). All patients had dark urine, indicative of 

potential kidney damage, with 45% developing acute renal failure. Furthermore, 95% of patients 

developed rhabdomyolysis, a serious condition involving muscle breakdown. The study's outcome 

analysis revealed a survival rate of 60% and a mortality rate of 40%. The duration of hospital stay 

varied from 1 day to 1 week, highlighting the need for prompt and effective treatment to improve 

patient outcomes. 

 
Fig-1: Chart showing frequency and percentage of male and female 

 

Table #1. Showing demography of patients with treatment options and outcomes 
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Figure # 2: Pie chart showing period of hospital stay of study population 

 

 

 
Figure # 3 Showing frequency and percentage of sign and symptoms 

 

DISCUSSION 

The study highlighted the widespread use of Paraphenylenediamine (PPD) as a hair dye in developing 

countries. PPD is a common component in cosmetics, particularly in combination with henna, which 

reduces the frequency of application. However, PPD's effects are systemic, meaning they can impact 

multiple body systems beyond the site of application. Unfortunately, PPD's accessibility and 

affordability have led to its increasing use as a poisoning agent in suicidal attempts [22]. The substance 

is highly toxic due to its complex chemical composition, which can cause oxidative stress and damage 

to various bodily tissues. The systemic effects of PPD poisoning can be severe and potentially life-

threatening, emphasizing the need for prompt medical attention and effective treatment strategies [23]. 

A study by Qasim et al. in 2016 documented 109 cases of PPD poisoning over a three-month period, 

significantly higher than our findings. The study's demographic profile showed a female 

predominance, with 89% of cases being female and 11% male, and most patients (83.48%) were 

between 11-30 years old. Notably, all cases were suicidal and involved oral ingestion of PPD, 

consistent with our observation [24,25]. Furthermore, the majority of cases (95.41%) belonged to the 
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lower socioeconomic group, aligning with our study's finding [24]. A study by Khan et al. in 2018 

documented a significantly larger number of PPD poisoning cases (1258) over 15 months, with a 

female predominance of 64.7% and a male proportion of 35.3%. The age range was broader, spanning 

5-63 years, which differed from our findings. Notably, the study included children (5.2%) and 

reported a high number of suicidal cases (94.37%) among adults, as well as accidental poisoning cases 

(5.20%), which contrasts with our results. The mortality rate in adults was 24.08%, which is lower 

than the mortality rate observed in our study [25]. A study by Akbar et al. in 2017 identified 65 cases 

of PPD poisoning over a one-year period, with a female predominance of 72.31% and a male 

proportion of 27.69%, consistent with our findings. The mean age of patients was 24.35 years, and 

the majority of cases (89.23%) involved oral ingestion, which was intentional and suicidal in nature. 

In contrast, 10.77% of cases involved transdermal exposure, which was accidental [26]. A study by 

Khan et al. in 2015 documented 18 cases of PPD poisoning, with a mean age of 22.08 years. The 

majority of patients (71.1%) were unmarried and belonged to a low socioeconomic class, consistent 

with our findings. Most cases (94.74%) were suicidal, while a small proportion (5.26%) were 

accidental. The study reported a mortality rate of 47.4%, which is comparable to the 41.66% mortality 

rate observed in our study [27]. 

 

The findings of this study and previous research underscore the severity of PPD poisoning as a 

significant public health concern, particularly given the high mortality rates observed in a relatively 

young population. The incidence of PPD poisoning is notably high among low socioeconomic groups, 

suggesting that restricting access to this chemical could be a crucial step in mitigating the issue. 

Implementing regulatory measures to ban or limit the sale of PPD-containing products could 

potentially reduce the number of poisoning cases. Moreover, improving socioeconomic conditions, 

particularly in rural areas, may also play a critical role in reducing the incidence of PPD poisoning. 

Early management and intervention are vital in improving treatment outcomes, highlighting the need 

for an enhanced referral system that can efficiently handle cases from rural areas, where the majority 

of victims reside. By addressing these factors, it may be possible to decrease the mortality rate 

associated with PPD poisoning and improve overall public health outcomes. 

 

CONCLUSION 

PPD poisoning is a serious condition associated with significant morbidity and mortality. Healthcare 

professionals need to be well-versed in recognizing the clinical manifestations and management 

strategies for PPD poisoning to provide effective care. Given the substantial risks associated with 

PPD-containing products, regulatory measures should be taken to restrict or ban their use, particularly 

in hair dyes, to prevent further cases of poisoning and reduce the burden on healthcare systems. 
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