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Introduction 

Rodenticides are available as pastes or powders, 

which contain around 2% to 5% yellow phosphorus. 

Elemental phosphorus is a non metallic substance 

that exists in two common forms, red and white (or 

"yellow" phosphorus). The red form, commonly used 

in match-tip production, is not absorbed and has very 

limited toxicity. The white form, a yellowish, waxy 

solid, is highly toxic and used worldwide in a large 

number of rodenticide preparations.  

White phosphorus is rapidly absorbed from the 

intestinal tract.  After getting absorbed into the 

systemic circulation, it is mainly getting concentrated 

in the liver, renal cortex, bowel mucosa, epidermis, 

pancreas and adrenal cortex.  Within several hours of 

ingestion 75% of the total ingested dose is 

concentrated in the liver. The mechanism by which 

ingested (white) phosphorus causes tissue damage are 

direct tissue toxicity caused by an exothermic 

reaction, local production of phosphoric acid leading 

to tissue corrosion, and formation of phosphorus 

pentoxide which reacts with organic molecules. 

This is a highly toxic compound which can cause 

hepatocellular necrosis and fulminant hepatic failure. 

The estimated lethal dose of yellow phosphorus is 1 

mg/kg that results in death due to acute liver failure 

(ALF) and cardiovascular collapse.  

Therapeutic plasma exchange (TPE) is defined as the 

removal of patient’s plasma and replacing it with 

plasma from a donor along with colloid by using an 

extracorporeal device. It is an effective method for 

the removal of accumulated toxins from plasma in 

liver failure patients. Though TPE reduces blood 

ammonia levels, it has an added advantage of 

providing deficient clotting factors and albumin. 

Therapeutic plasma exchange (TPE) can be used in 

various liver diseases including acute liver failure 

(ALF). There is limited data on the efficacy of TPE 

in patients with ALF 

Aims and objectives: 

Aim: 

 To study the outcomes of plasma exchange in 

patients with yellow phosphorous induced acute 

hepatotoxicity. 

 

Objectives: 

1) To study the clinical profile of  yellow 

phosphorous poisoning induced 

hepatotoxicity in patients and outcomes 

2) To study the factors which predict the 

prognosis  
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Materials and methods: 

Study design:  Retrospective observational study. 

Study place: Department of Medical 

gastroenterology, Govt. Stanley Medical College 

Study duration: August 1 st 2020 to September 30 

th 2021. 

Study population: All the rat killer paste (RATOL) 

poisoning patients admitted during mentioned study 

period who developed hepatotoxicity and underwent 

therapeutic plasmapheresis. 

Exclusion criteria:      

[1] Patients who has taken Yellow phosphorous 

along with alcohol, paracetamol, or other 

hepatotoxins  were excluded. 

[2] Patients who have underlying chronic liver 

disease 

Study protocol and technique: 

1. Institution Ethics Committee approval was 

obtained for the study 

2. Epidemiological data, amount of poison 

consumed, day of admission, LFT values and 

occurrence of Hepatic encephalopathy were 

recorded from available data(rat-killer poisoning 

register) for patients who fulfilled inclusion 

criteria  

3. Number of PLEX sessions patient underwent 

4. Improvement in LFT and coagulopathy, 

encephalopathy  after PLEX and outcomes were 

analysed. 

The indications for PLEX in patient with 

rodenticide hepatotoxicity were presence of 

deranged LFT AND any of the following three 

criteria: 1) INR ≥4, 

worsening INR on serial tests OR  

depressed consciousness/ altered behaviour 

The contra-indications for PLEX in patient with 

rodenticide hepatotoxicity were presence of either 

1)Hemodynamic instability 2)active sepsis 

Statistical Analysis 

The collected data were analysed with IBM SPSS 

Statistics for Windows, Version 23.0.(Armonk, NY: 

IBM Corp). 

To describe about the data descriptive statistics 

frequency analysis, percentage analysis were used for 

categorical variables and the mean & S.D were used 

for continuous variables. 

To find the significant difference in the multivariate 

analysis for repeated measures the Repeated 

measures of ANOVA  was used with Bonferroni 

correction to control the type I error on multiple 

comparison.  

In all the above statistical tools the probability value 

.05 is considered as significant level.  

Results 

Total 116 patients with yellow phosphorous 

poisoning underwent TPE  were included in the 

study,  57were males, 59were females.  Most were in 

age group of 18-30(80). 
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Table:1. BASELINE CHARACTERISTICS 

 

 

Table.2 

 

 

Table.3 
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Table.4 

 

 

Table.5 
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Table.6 

 

 

Table.7 
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Fig.1 

 

 

Fig.2 
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Table: 8. OUTCOME 

RECOVERED Frequency Percent 

  No 35 30.2 

Yes 81 69.8 

Total 116 100.0 

 

Table 9 

 

 

Mean Total Bilirubin at admission, after 

1st,2nd3rdplex  were 7.4,8.8,9,6.1 respectively.  

Mean SGOT/SGPT at admission, after 

1st,2nd3rdplex were 

986/626,611/400,232/246,92/101.  

Mean PT/INR at admission, after 1st,2nd3rdplex 

were 44/4.1,34/2.6,25/2.3,15/1.3 respectively.  There 

is significant improvement(P<0.05) in liver function 

test and PT/INR after each session plex.   

Of 116 80(70%) patients recovered, while 35(30%) 

patients expired.   High dose, late presentation  were 

associated with poor outcome. 

Discussion 

Rodenticides are commonly used poison in India, 

containing 5% yellow phosphorus paste. It causes 

direct tissue toxicity, and forms phosphorus 

pentoxide which reacts with organic molecules 

causing acute liver failure. Therapeutic plasma 

exchange(TPE) is an effective method for the 

removal of accumulated toxins from plasma in liver 

failure patients. 

Our study showed that most vulnerable age group of 

yellow phosphorous (ratol) poisoning was 15 to 30 

years(80%). More than 55% of the victims were 

females.  

Calculated Leathal dose of YP from previous study 

was >1mg/kg(4). In current study all patients were 

consumed more than 1gm of poison. 

Most of the patients developed, Jaundice, hepatic 

encephlopathy, bleeding manifestation after day 3 of 

ingestion 

Most patients were admitted after Day 3 of ingestion 

86 out of 116,  
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Majority of patients had HE on day of admission 

(58%), HE1- 43Patients, HE2- 23, HE-3- 2, normal 

sensorium -48 patients 

The treatment of YP is aimed at the removal of the 

poison, prevent absorption 

The fatality rate is >50% depending on the amount of 

phosphorus absorbed.  

ALF due to YP being treated with NAC is still to be 

validated.5  

A recent retrospective study has shown the benefit of 

NAC if given early. However, a time lag of >24  

hours was a significant risk factor for mortality.6 

 Many studies were reported for the beneficial effect 

of extracorporeal techniques in ALF caused by 

acetaminophen, alcohol, viruses, etc.,7 Recent studies 

suggest PE (high volume) as therapeutic  option in 

ALF.8 

Subgroup analysis of baseline characteristics at 

admission showed higher grades of HE, high dose of 

YP,  late presentation resulted in poor recovery 

Seventy percent recovery rate from ALF was seen in 

our study with a mean PE session of 3. The mean 

time to get admitted to the hospital was 3.9 days 

(p= 0.017) and mean time to start of PE was 6 days 

(p= 0.033) after YP consumption. 

A significant difference in various parameters of liver 

functions and coagulation parameters was observed 

in pre- and post-PE values (p>0.05) and INR had 

significant improvement post-PE.9  

Laboratory data for univariate analysis for recovery  

had significant difference (pre bilirubin [before (B/F) 

and after (A/F) PE], SGOT (B/F and A/F PE), INR 

(A/F PE), and APTT (A/F PE) among recovered and 

not recovered 

Exchange transfusions in acute YP intoxication were 

described as early as 1971.9 In that study, 5 among 

15 patients of HE were given exchange transfusions 

(one to three), resulting in 3 survivals and 2 deaths.  

Of those 10 patients, who were not given exchange 

transfusion, 7 died and 3 survived. The study did not 

show statistically significant conclusions 

A prospective study of high volume PE in Caucasian 

patients by Larsen et al.,6 among 92 patients of ALF 

with a wide etiology showed a survival benefit of 

58.7% with a mean session of PE of 2.4  when 

compared to standard medical therapy.  

There was a statistically significant improvement in 

INR and ALT post-PE. Extrapolating the results of 

these studies to ALF caused by only YP needs to be 

validated by large randomized controlled trials 

Limitations:  

Retrospective Observational study 

Single centre study 

Conclusion: 

The study revealed that patients with yellow 

phosphorus poising and ALF therapeutic plasma 

exchange is  a viable treatment option with better 

outcome, in poor resource settings where liver 

transplantation is not available. 
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