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ABSTRACT 

Background : Alphos or Aluminum phosphide poisioning (Celphos), a solid fumigant 

pesticide is widely used as a grain preservative grain preservative. It is one of the 

dreaded poisons, although found all over the world but more common in developing 

countries like India. Several ECG changes ranging from ST segment 

elevation/depression, PR and QRS interval prolongation, complete heart block to 

ectopics and fibrillation have been observed. Reversible myocardial injury has also been 

reported. Controversy exists regarding the various ECG changes seen in association with 

aluminium phosphide poisoning. Some authors have indicated in their studies that ECG 

abnormalities were poor prognostic markers other have observed that presence of ECG 

abnormalities did not predict mortality. Persistence of ECG changes after symptomatic 

recovery is a dilemma for the attending physician. There is paucity of literature and no 

specific guidelines are available for their management. 

 

Methods:  

A clinical profile of 45 patients, who got admitted in Intensive Care Unit (ICU) of our 

institute with alleged intake of celphos pellets, was studied. In all the 45 patients with 

alleged celphos poisoning, extensive gastric lavage was done with a mixture of coconut oil, 

KMNO4, and sodium bicarbonate solution. And patients were given symptomatic 

treatments along with supportive hemodynamic care with help of invasive and non-invasive 

monitoring. ECG changes and other blood parameters were recorded and studied at 

admission and during the course of hospital admission. 

Results: Out of 45 patients, 23 patients (51.11%) succumbed and 22 patients (48.89%) 

were successfully discharged, reflecting the graveness of this poisoning. Cardiotoxicity 

represents the primary cause of death in acute alumimium phosphide poisioning. ECG 

monitoring was done for all the patients. Most common physiological ECG manifestation 

was sinus tachycardia and most common pathological ECG manifestation was atrial 

fibrillation. On 1st day of admission, mortality rate for normal sinus rhythm was  16.67% , 

for patients with sinus tachycardia it was 33.3% and sinus bradycardia it was 25%. Among 
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rhythm disturbances viz. Supraventricular tachycardia, ventricular tachycardia and atrial 

fibrillation and ST-T changes 100 % mortality was seen. On day 3rd of admission among  

patients with sinus rhythm 12.50 % patients died , With sinus bradycardia none died while 

with sinus tachycardia there was 50 % mortality. Again 100 % mortality was observed in 

patients with atrial fibrillation  but 83.33 % patient with ventricular tachycardia . 100% 

mortality was observed with T wave inversion on day3. On day 5th ,T wave inversion was 

found most commonly( 13.33%) besides sinus bradycardia (20%) followed by ventricular 

tachycardia and supra ventricular tachycardia. No mortality was observed in patients having 

T wave changes but 100% mortality in patients with supra ventricular tachycardia and 

ventricular tachycardia.Conclusion:. Majority of our study population consist of younger 

male adults. Most of the patients consumed 1 tablet of Celphos and significant correlation 

between amount of celphos ingested and mortality was found. Out of 45 patients, 23 

patients (51.11%) succumbed and 22 patients (48.89%) were successfully discharged, 

reflecting the graveness of this poisoning. Hypotension , low SPO2 at the time of admission 

is associated with bad prognosis and high case fatality . Biochemically high CPK-MB , high 

creatinine, high SGPT  is associated with grave  prognosis. Patients who had persistent ECG 

changes from day 1 to day 5 and beyond have grave prognosis than those whose ECG 

changes only appeared later on in the course of their admission. Development of persistent 

tachyarrythmia since day 1 is poor prognostic sign. The ECG changes appearing late after 5 

days may be non-fatal. Death in first 24 hours appears to be cardiogenic as evidenced by 

shock and fatal arrhythmias.  

 

Key Words: Alphos, Aluminum phosphide poisioning, ECG changes, arrhythmia, celphos 

 

INTRODUCTION 

Alphos or Aluminum phosphide poisioning (Celphos), a solid fumigant pesticide is 

widely used as a grain preservative grain preservative. It is one of the dreaded poisons, 

although found all over the world but more common in developing countries like India.1 

Celphos poisoning has always been a significant problem and threat for in tensivists 

around the world, perhaps as a result of the lack of an antidote (unlike organophosphates) 

and high case fatality. Multipe ECG abnormalities,including ectopics and fibrillation, ST 

seg ment elevation/depression, PR and QRS interval prolongation, completeheart block, 

have been noted. One has to be vigilant to look after these ECG changes, as it can 

precipitate into dangerous ventricular fibrillation and ultimately death The ECG changes 

in Aluminium Phosphide poisoning are transient and reversible in most cases within few 

days as the patient becomes asymptomatic. Controversy exists regarding the various 

ECG changes seen in association with aluminium phosphide poisoning. Some authors 

have indicated in their studies that ECG abnormalities were poor prognostic markers 

other have observed that presence of ECG abnormalities did not predict mortality. 

Persistence of ECG changes after symptomatic recovery is a dilemma for the attending 

physician. There is paucity of literature and no specific guidelines are available for their 

management. 

 

AIMS AND OBJECTIVES 

Primary Objective 

• Study of ECG manifestations in patients of Celphos Poisoning. 

 

    

 



             Journal of Cardiovascular Disease Research 

ISSN: 0975-3583, 0976-2833 VOL14, ISSUE 12, 2023 

 

2854 
 

Secondary Objective 

• Study of clinical, hematological and biochemical profile of patients of celphos. 

• CPK -MB as a marker of cardiac involvement in each patient and its co- relation with 

outcome. 

 

MATERIALS AND METHODS 

 

The present study entitiled“ ECG manifestations in patients of celphos poisioning” was 

carried out in Department of General medicine, Netaji Subhash Chandra Bose Medical 

college & hospital, Jabalpur (M.P) after taking ethical clearance from Institutional Ethical 

Committee. In our study we evaluated variable cardiac manifestations in form of 

electrographic findings (based on isolated 12 lead ECG records) in 45 patients of aluminium 

phosphide poisioning. ECG changes .ECG was recorded on day 1, day 3 and day 5 of 

admission. Temporal correlation in ECG changes were noted during hospitalization.The 

study duration was of one and half years from 1st March 2021 to 31st August 2022. The age 

, gender , ingested dose, time elapsed between ingestion and hospitalisation, hemodynamic 

parameters i.e ., systolic and diastolic blood pressure (DBP ), heart rate , SPO2 , score on 

Glassgow coma scale was recorded ,and CPKMB (creatinine phosphokinase- myocardial 

band ), hematological, liver and kidney function test and ECG manifestations for each 

patient was recorded at the time of admission and at serial interval till death or discharge 

from the hospital. Most of them had features of cardiogenic shock, hypotension and 

arrhythmias, while few got admitted with respiratory distress and rest of them had multitude 

of symptoms related to different organ systems. On admission to ICU, the patients were 

made comfortable on the bed, monitoring gadgets were attached for Heart Rate (HR), Non-

Invasive Blood Pressure (NIBP), ECG, Pulse Oximetry (SpO2) and Ryle's tube was inserted 

through nasal route. The patients who were grossly unstable hemodynamically or had 

respiratory distress were sedated with midazolam and intubated.  Endotracheal intubation 

was done with appropriate size cuffed endotracheal tube and patients were put on 

mechanical ventilation. Gastric lavage was initiated with KMNO4 ,50 ml of coconut oil and 

50 ml of sodium bicarbonate solution and continued for the next half an hour, with 

simultaneous aspiration being done after every 2–3 minutes through Ryle's tube for 1 hour.  

An intravenous access through internal jugular vein was established for central venous 

pressure monitoring as well as for guiding the fluid therapy in majority of patients who had 

presented with cardiovascular instability, respiratory distress and renal failure. In a few 

patients who had severe cardiogenic shock, an arterial line was also secured through 

radial/dorsalis pedis artery for observing beat to beat variation of HR and BP. Symptomatic 

treatment was initiated on a patient to patient basis. Magnesium sulfate, dopamine, 

dobutamine, amiodarone infusions and other appropriate intravenous drugs were given 

depending on the patient's clinical presentation and symptomatology, as well as arrhythmias 

and blood pressure variations. Urine output was monitored through Foley's catheter attached to 

urobag. Patients who required mechanical ventilation were kept sedated with injection 
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midazolam. During this period, strict and vigil monitoring of all vital parameters was done and 

treatment regimens were titrated according to the clinical condition of the patients. Gastric 

lavage was again performed after 1 hour of admission with the same solution for next half an 

hour. 

After admission in the ICU, all the baseline routine and specific investigations were carried 

out including regular arterial blood gas analysis (ABG). Soda bicarbonate was given 

empirically to all patients in a dose of 1–1.5 mEq/kg body weight and further adjusted for 

correction of metabolic acidosis as per ABG reports. At the end of the study period, all the 

data were arranged systematically and were subjected to statistical analysis using non-

parametric tests. Value of P<0.05 was taken as significant value.  

 

RESULTS 

 

Table 1:-Distribution of age(years) of study subjects. 

 

Age(years) Frequency Percentage 

15-20 9 20.00% 

21-30 20 44.44% 

31-40 6 13.33% 

>40 10 22.22% 

Total 45 100% 

 

Majority of our cases lie in the age group 21 to 30 years accounting for 44.44% 

followed by those more than 40 years (22.22%). 9 (20% ) were of 15 to 20 years old 

and rest 6(13.33% ) were between 31-40 years
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Table 2:-Distribution of gender of study subjects. 

 

Gender Frequency Percentage 

Female 13 28.89% 

Male 32 71.11% 

Total 45 100.00% 

Out of total 45 patients male patients were more – 32 (71.11%) than female - 13 

(28.11%). 

Table 3:-Distribution of amount of Celphos tablets of study subjects. 

 

Amount of Celphos 

tablets 

Frequency Percentage 

1 24 53.33% 

1.5 1 2.22% 

2 16 35.56% 

3 3 6.67% 

4 1 2.22% 

Total 45 100.00% 

Majority of patients took 1 tablet around half of the cases - 24 (53.33%) followed by 2 

tablets – 16 cases(35.56%). 3 patients took 3 tablets and only 1 patient took more than 4 

tablets (2.22%). 

Table 4:-Descriptive statistics of time since ingestion and hospitalisation of study 

subjects. 

 

Time since ingestion 

and hospitalisation 

Frequency Percentage 

<4 hours 6 13.33% 

4-6 hours 31 68.89% 

>6 hours 8 17.78% 

Total 45 100.00% 

Majority (31-68.89%) patients got hospitalized between 4-6 hours of celphos ingestion, 

followed by 8 patients after 6 hours and only 6 patients( 13.33%) in less than 4 hours. 
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Table 5:-Distribution of GCS of study subjects. 

 

GCS Frequency Percentage 

12-15 25 55.55% 

9-11 15 33.33 

6-8 2 4.44% 

3-5 3 6.67% 

Total 45 100.00% 

Majority of the patient presented with a GCS score of 125or higher around 55.55% 

patients. 5 (11.11%) patients presented with GCS below 8 and around 15patients 

(33.33%), presented with GCS in between (9-11). 

Table 6:-Distribution of vitals of study subjects. 

 

Vitals Frequency Percentage 

Blood pressure at the time of admission 

<90/60 mm Hg 20 44.44% 

90/60 -120/80 mm Hg 24 53.33% 

Pre HTN (120/80- 

139/89) mm hg 

0 0 

Stage 1 HTN 

(SBP=140- 

159)(DBP=90-99) 

 

1 

 

2.22% 

Stage 2 HTN 

(SBP>160) , 

(DBP>100) 

 

0 

 

0 

SpO2 on room air 

<=90% 14 31.11% 

>90% 31 68.89% 

Pulse rate (bpm) 

<60/minute 3 6.67% 

60-100/minute 32 71.11% 

>100/minute 10 22.22% 

53.33 % patients had blood pressure within normal range.20 patients (44.44%) presented 

in shock and only 1 patient presented in stage 1 hypertension. Around 2/3rd of patients 

had SpO2 more than 90% (31-68.89%). And 14 patients had Spo2 less than 90% 

(31.11%). majority of patients had pulse rate within normal physiological limit -71% (32 

patients). 3 patients (6.67%) had bradycardia or pulse rate below 60 on presentation and 

10 patients (22.22% ) had pulse rate >100/min. 
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Table 7:-Distribution of lab parameters of study subjects. 

Lab parameters Frequency Percentage 

Hemoglobin(g/dL) 

<11 g/dL 7 15.56% 

>=11 g/dL 38 84.44% 

Total leucocyte count(cells/cumm) 

<11,000 cells/cumm 39 86.67% 

>=11,000 cells/cumm 6 13.33% 

Platelet count(lacs/cumm) 

>=1 lacs/cumm 45 100.00% 

Random blood sugar(mg/dL) 

<70 mg/dL 10 22.22% 

>=70 mg/dL 35 77.78% 

Serum creatinine(mg/dL) 

<=1.3 mg/dL 34 75.56% 

>1.3 mg/dL 11 24.44% 

Urea(mg/dL) 

<=40 mg/dL 41 91.11% 

>40 mg/dL 4 8.89% 

Bilirubin(mg/dL) 

<=1.2 mg/dL 39 86.67% 

>1.2 mg/dL 6 13.33% 

SGOT(IU/L) 

<=40 IU/L 27 60.00% 

>40 IU/L 18 40.00% 

SGPT(IU/L) 

<=40 IU/L 28 62.22% 

>40 IU/L 17 37.78% 

Sodium(mEq/L) 

<135 mEq/L 3 6.67% 

135-155 mEq/L 42 93.33% 

Potassium(mEq/L) 

<3.5 mEq/L 3 6.67% 

3.5-5.5 mEq/L 41 91.11% 

>5.5 mEq/L 1 2.22% 

CPKMB(IU/L) 

<25 IU/L 13 28.89% 

25-70 IU/L 11 24.44% 

>70 IU/L 21 46.67% 

 

Majority of subjects had normal hemogram parameters including total   leucocyte count, 

hemoglobin and platelet count.10 patients presented with 
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hypoglycemia. 24.44% (approx. 1/4th patients) had deranged serum creatinine   of more 

than 1.3 but only 4 patients that is 8.89% have raised urea levels. CPK-MB a very 

important prognostic parameter was found to be within normal limit in only 13(28.89%) 

cases and between 25 to 70 IU/L in 24.44% cases and above 70 IU/L in around half of 

the cases – 21 (46.67%). Serum electrolytes were almost within normal range in all 

patients only 3 (6.67%) patients had serum sodium below 135 meq/dl and only 4 patients 

had deranged potassium values. Derangement in LFT (Liver function test) could be seen. 

Around 13.33% patients had bilirubin >1.2 mg/dl and approximately 40% patients had 

raised SGOT and SGPT values above 40 IU/L. 

 

Table 8:-Distribution of ECG changes on day 1 of study subjects. 

 

ECG changes on day 

1 

Frequency Percentage 

Rate 

Sinus tachycardia 9 20.00% 

Sinus bradycardia 8 17.78% 

Rhythm 

Sinus rhythm 12 26.67% 

Supraventricular 

tachycardia 

1 2.22% 

Ventricular tachycardia 4 8.89% 

Atrial fibrillation 5 11.11% 

Atrial flutter 0 0.00% 

ST changes 

ST segment elevation 2 4.44% 

ST segment depression 1 2.22% 

T changes 

Peaked T waves 1 2.22% 

T wave inversion 3 6.67% 

Cardiotoxicity represents the primary cause of death in acute alumimium phosphide 

poisioning. ECG monitoring was done for all the patients. Most common physiological 

ECG manifestation was sinus tachycardia and most common pathological ECG 

manifestation was atrial fibrillation. On day 1st of admission12 patients (26.67%) had 

sinus rhythm. Rate disturbances were found in 17 patients ,9 (20%) had sinus 

tachycardia and 8 (17.78%) had sinus bradycardia. 10 patients had rhythm disturbances , 

out of which most common was atrial fibrillation (11.11%) followed by ventricular 

tachycardia (8.89%) then supraventricular tachycardi1 (2.22%). ST changes were found 

in 3 patients out of which 2 (4.44%) had ST segment elevation and 1 had ST segment 

depression (2.22%). 
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Peaked T wave could be seen in 1 patient (2.22%) and T WAVE INVERSION IN 3 

(6.67%) patients. Overall 33 patients had one or other ecg changes, with rate disturbances 

seen on 17 patients and rest 21 patients had other rhythm or ST changes. 

Table 9:-Distribution of ECG changes on day 3 of study subjects. 

 

ECG changes on day 

3 

Frequency Percentage 

Rate 

Sinus tachycardia 2 6.06% 

Sinus bradycardia 5 15.15% 

Rhythm 

Sinus rhythm 16 48.48% 

Supraventricular 

tachycardia 

0 0.00% 

Ventricular tachycardia 6 18.18% 

Atrial fibrillation 2 6.06% 

Atrial flutter 0 0.00% 

ST changes 

ST segment elevation 0 0.00% 

ST segment depression 0 0.00% 

T changes 

Peaked T waves 1 2.22% 

T wave inversion 1 2.22% 

TOTAL 33 100% 

On day 3rd out of 33 patients remaining 16 (48.48%) had sinus rhythm, 6.06% (2) had 

sinus tachycardia and 15.15% (5) had sinus bradycardia. Ventricular tachycardia could be 

seen as major ecg manifestations on day 3rd in 18.18% patients followed by atrial fibrillation 

(6.06%). Hyperacute T waves and T wave inversion together accounts for 4.44%.  

Table 10:-Distribution of ECG changes on day 5 of study subjects. 

 

ECG changes on day 5 Frequency Percentage 

Rate 

Sinus tachycardia 1 6.67% 

Sinus bradycardia 3 20.00% 

Rhythm 

Sinus rhythm 7 46.67% 

Supraventricular 

tachycardia 

1 6.67% 

Ventricular tachycardia 1 6.67% 

Atrial fibrillation 0 0.00% 

ST changes 
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ST segment elevation 0 0.00% 

ST segment depression 0 0.00% 

T changes 

Peaked T waves 1 6.67% 

T wave inversion 2 13.33% 

On 5th day out of 16 patients, 7 (46.67%) patients were having normal ecg. 6.67% (1) patient 

had sinus tachycardia and 3 patients (20%) had sinus bradycardia. Among rhythm 

disturbances 6.67% (1) patient had supraventricular tachycardia and 6.67% (1) patient 

presented with ventricular tachycardia. 3 patients had T wave changes (20%). 

Table 11:-Distribution of outcome of study subjects. 

 

Outcome Frequency Percentage 

Death 23 51.11% 

Discharge 22 48.89% 

Total 45 100.00% 

The mortality rate in celphos poisioning is very high. In our study also we found death 

of52.11% (23 patients) and 48.89% patients (22) got discharged. 

Table 12:-Association of age (years) with outcome. 

Age(years) Death(n=2

3) 

Discharge(n=2

2) 

Total P value 

15-20 4 (44.44%) 5 (55.56%) 9 (100%)  

0.946* 21-30 10 (50%) 10 (50%) 20 

(100%) 

31-40 3 (50%) 3 (50%) 6 (100%) 

>40 6 (60%) 4 (40%) 10 

(100%) 

Mean ± SD 32.17 ± 28.77 ± 10.03 30.51 ±  

12.97 11.62  

Median(25t

h- 

75th 

 

27(24-40) 

 

26(22.25-35.25) 

 

27(23-36) 

0.487§ 

percentile)     

Range 18-65 15-49 15-65  

§ Mann Whitney test, * Fisher's exact test 

Age based mortality variation was not found in our study. Mortality rate is comparable 

among all age groups 50% mortality in age group 21 -30 years and 60% in   patients above 

60 years 
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Table 13-Association of gender with outcome. 

 

Gender Death(n=2

3) 

Discharge(n=22

) 

Total P value 

Female 8 (61.54%) 5 (38.46%) 13 (100%)  

0.372† 
Male 15 

(46.88%) 

17 (53.13%) 32 (100%) 

Total 23 

(51.11%) 

22 (48.89%) 45 (100%) 

† Chi square test 

The mortality rate among both the groups was comparable 61.66% in females and 46.68% 

in males. Thus gender does not have affect on mortality (p value =0.327). 

Table 14:-Association of amount of Celphos tablets with outcome. 

 

Amount 

of Celphos 

tablets 

 

Death(n=2

3) 

 

Discharge(n=2

2) 

 

Total 

 

P value 

1 4 (16.67%) 20 (83.33%) 24 (100%)  

 

<.0001* 
1.5 0 (0%) 1 (100%) 1 (100%) 

2 15 

(93.75%) 

1 (6.25%) 16 (100%) 

3 3 (100%) 0 (0%) 3 (100%) 

4 1 (100%) 0 (0%) 1 (100%) 

Total 23 

(51.11%) 

22 (48.89%) 45 (100%) 

* Fisher's exact test 

Mortality rate in patients with 1 tablet ingestion was only 16.67% but as the number of tablets 

increases mortality rate also increased with 93.75% mortality in patients with consumption 

of 2 tablets to 100% mortality in patients who have taken 3 or 4 tablets. There is significant 

association of mortality with number of tablets (p value = 0.0001) 

Table 15:-Association of time since ingestion and hospitalisation with outcome. 

Time since 

ingestion and 

hospitalisati

on 

 

Death(n=2

3) 

 

Discharge(n=2

2) 

 

Total 

 

P value 

<4 hours 1 (16.67%) 5 (83.33%) 6 (100%)  

0.207* 4-6 hours 17 

(54.84%) 

14 (45.16%) 31 

(100%) 

>6 hours 5 (62.50%) 3 (37.50%) 8 (100%) 

Total 23 

(51.11%) 

22 (48.89%) 45 

(100%) 

* Fisher's exact test 

Mortality rate in patients who arrive before 4 hours was 16.67% but not much 
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difference in mortality rate could 

 

 

Table 16:-Association of GCS with outcome. 

 

GCS Death(n=2

3) 

Discharge(n=22

) 

Total P value 

12-15 5(20%) 20(80%) 25(100%)  

 

 

 

0.0001* 

9-12 13(86.67%) 2(13.33% 15 (100%) 

7-9 2(100%) 0(0%) 2(100%) 

3-6 3 (100%) 0(0%) 3 (100%) 

Total 23 

(51.11%) 

22 (48.89%) 45 (100%) 

* Fisher's exact test 

Table 17:-Association of vitals with outcome. 

 

Vitals Death(n=2

3) 

Discharge(n=2

2) 

Total P value 

Blood pressure at the time of admission 

<90/60 

mm 

Hg 

18 (90%) 2 (10%) 20 

(100%) 

 

 

 

<.0001* 90/60 - 

120/80 mm 

Hg 

 

5 (20.83%) 

 

19 (79.17%) 

 

24 

(100%) 

Stage 1 

HTN 

(SBP=140- 

15 

(DBP=90-

9 

 

0 (0%) 

 

1 (100%) 

 

1 (100%) 

Spo2 on room air 

<=90% 13 

(92.86%) 

1 (7.14%) 14 

(100%) 

0.0002* 

>90% 10 

(32.26%) 

21 (67.74%) 31 

(100%) 

Pulse rate (bpm) 

<60/minute 2 (66.67%) 1 (33.33%) 3 (100%)  
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60- 

100/minute 

13 

(40.63%) 

19 (59.38%) 32 

(100%) 

0.072* 

>100/minu

te 

8 (80%) 2 (20%) 10 

(100%) 

* Fisher's exact test 

 

Table 18:-Association of lab parameters with outcome. 

 

Lab 

parameter

s 

Death(n=2

3) 

Discharge(n

=22) 

Total P value 

Hemoglobin(g/dL) 

<11 g/dL 4 (57.14%) 3 (42.86%) 7 (100%) 1* 

>=11 g/dL 19 (50%) 19 (50%) 38 (100%) 

Total leucocyte count(cells/cumm) 

<11,000 

cells/cumm 

21 

(53.85%) 

18 (46.15%) 39 (100%)  

0.414* 

>=11,000 

cells/cumm 

2 (33.33%) 4 (66.67%) 6 (100%) 

Platelet count(lacs/cumm) 

>=1 

lacs/cumm 

23 

(51.11%) 

22 (48.89%) 45 (100%) NA 

Random blood sugar(mg/dL) 

<70 mg/dL 7 (70%) 3 (30%) 10 (100%) 0.284* 

>=70 

mg/dL 

16 

(45.71%) 

19 (54.29%) 35 (100%) 

Serum creatinine(mg/dL) 

<=1.3 

mg/dL 

13 

(38.24%) 

21 (61.76%) 34 (100%) 0.004* 

.1.3 mg/dL 10 

(90.91%) 

1 (9.09%) 11 (100%) 

Urea(mg/dL) 

<=40 

mg/dL 

21 

(51.22%) 

20 (48.78%) 41 (100%) 1* 

>40 mg/dL 2 (50%) 2 (50%) 4 (100%) 

Bilirubin(mg/dL) 

<=1.2 

mg/dL 

19 

(48.72%) 

20 (51.28%) 39 (100%) 0.665* 

>1.2 

mg/dL 

4 (66.67%) 2 (33.33%) 6 (100%) 

SGOT(IU/L) 

<=40 IU/L 11 

(40.74%) 

16 (59.26%) 27 (100%) 0.088† 

>40 IU/L 12 

(66.67%) 

6 (33.33%) 18 (100%) 
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SGPT(IU/L) 

<=40 IU/L 10 

(35.71%) 

18 (64.29%) 28 (100%) 0.013* 

>40 IU/L 13 

(76.47%) 

4 (23.53%) 17 (100%) 

Sodium(mEq/L) 

<135 

mEq/L 

2 (66.67%) 1 (33.33%) 3 (100%)  

1* 

135-155 

mEq/L 

21 (50%) 21 (50%) 42 (100%) 

Potassium(mEq/L) 

<3.5 

mEq/L 

2 (66.67%) 1 (33.33%) 3 (100%)  

1* 

3.5-5.5 

mEq/L 

20 

(48.78%) 

21 (51.22%) 41 (100%) 

>5.5 

mEq/L 

1 (100%) 0 (0%) 1 (100%) 

CPKMB(IU/L) 

<25 IU/L 1 (7.69%) 12 (92.31%) 13 (100%)  

<.0001† 25-70 IU/L 2 (18.18%) 9 (81.82%) 11 (100%) 

>70 IU/L 20 

(95.24%) 

1 (4.76%) 21 (100%) 

* Fisher's exact test, † Chi square test 
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Table 19:-Association of ECG changes on day 1 with outcome. 

 

ECG changes on day 1 Death(n=23) Discharge(n=22) Total 

RATE 

Sinus 

tachycardia 

3 (33.33%) 6 (66.67%) 9 (100%) 

Sinus 

bradycardia 

2 (25%) 6 (75%) 8 (100%) 

RHYTHM 

Sinus rhythm 2 (16.67%) 10 (83.33%) 12 (100%) 

Supraventricular 

rhythm 

1 (100%) 0 (0%) 1 (100%) 

Ventricular 

tachycardia 

4 (100%) 0 (0%) 4 (100%) 

Atrial fibrillation 5 (100%) 0 (0%) 5 (100%) 

ST CHANGES 

ST segment 

elevation 

2 (100%) 0 (0%) 2 (100%) 

ST segment 

depression 

1 (100%) 0 (0%) 1 (100%) 

T WAVE CHANGES 

Peaked T waves 1 (100%) 0 (0%) 1 (100%) 

T wave inversion 3 (100%) 0 (0%) 3 (100%) 

 

On 1st day of admission, mortality rate for normal sinus rhythm was  16.67% , for patients with sinus 

tachycardia it was 33.3% and sinus bradycardia it was 25%. Among rhythm disturbances viz. 

Supraventricular tachycardia, ventricular tachycardia and atrial fibrillation and ST-T changes 100 % 

mortality was seen. On day 3rd of admission among  patients with sinus rhythm 12.50 % patients died , 

With sinus bradycardia none died while with sinus tachycardia there was 50 % mortality. Again 100 % 

mortality was observed in patients with atrial fibrillation  but 83.33 % patient with ventricular tachycardia . 

100% mortality was observed with T wave inversion on day3. On day 5th ,T wave inversion was found 

most commonly( 13.33%) besides sinus bradycardia (20%) followed by ventricular tachycardia and supra 

ventricular tachycardia. No mortality was observed in patients having T wave changes but 100% mortality 

in patients with supra ventricular tachycardia and ventricular tachycardia. 
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DISCUSSION 

 

The age, gender, ingested dose, time elapsed between ingestion and hospitalisation, 

hemodynamic parameters i.e ., systolic and diastolic blood pressure (DBP ), heart rate , 

SPO2 , score on glassgow coma scale was recorded ,and CPKMB (creatinine 

phosphokinase- myocardial band ), hematological, liver and kidney function test and ECG 

manifestations for each patient was recorded at the time of admission and at serial interval 

till death or discharge from the hospital.Total sample size was 45 , out of which 23 patients 

(51.11%) died and 22 patients (48.89%) were successfully discharged. similar findings 

were observed in study (6) in which 59.3% mortality was observed. 

 

In our study majority of patients were of age group 21 to 30 years old indicating 

prevalence of suicide by celphos ingestion more among younger population of 2nd to 3rd 

decade.  

There was male preponderance in our study , 71.11% (32 patients)of our population were 

male. Similar findings were observed in other studies (1) in which 60% of patients    were 

male and mean age was 27±8.7 years.  

Most of the patient had consumed 1 celphos tablet (53.33%). A very significant correlation 

in mortality could be observed with the number of tablets ingested with 16.67% mortality 

in patients who have consumed 1 tablet to 93.75%mortality in patients with 2 tablets 

ingestion and 100% in patients with consumption of 4 tablets. (With a significant p value= 

<0.0001). This is in agreement with other studies. (1) .The time interval between ingestion 

and arrival at the hospital was found to be 4 to 6 hours in maximum patients (68.89% 

patients = 31 subjects). No significant correlation in survivor and non survivor percentage 

was found in those arrived in 4 to 6 hours (54.84% mortality) and after 6 hours (62.50% 

mortality) (insignificant p value=0.207). This is in agreement with the   findings of Mathai 

and Bhanu , Christian Medical college (4) who also found no significant association 

between the time delay in presentation to the hospital with mortality. 

 

Significant association between GCS score and mortality could be established with 20% 

death in patients with GCS 12-15 to 100% mortality in Similar correlation of 

mortality was observed with Spo2 , of 14 patients presenting with saturation less than 90% 

, 92.86% (13) patients died whereas 67.74% (21 patients ) gets discharged out of 31 

presenting with initial saturation >90%. (P value <0.0002)No significant relation could 

be established with pulse rate in our study with 66.67% in patients with pulse rate 

<60/min, 40.63% in patients with pulse rate between 60-100/min and 80% in patients 

with pulse rate <100/min (insignificant p value =0.072) All the basic routine blood 

investigations and CPK-MB was done for all patients on day of admission and thereafter 

till death or discharge of the patient. Significant association with CPK-MB level with 

mortality is found in our study (P value= 0.0001) with 7.21 % mortality in patients with 

CPK-MB <25 to 95.24% with CPK-MB >70 IU/L.These findings correlate well with the 

studies already published.(3) 

 

On day 1, sinus rhythm was found in approximately one-fourth of population (26.67%) 

followed by sinus bradycardia (17.78%) and sinus tachycardia (20%). Apart from rate 
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disturbances atrial fibrillation (11.11%) was found as most common ECG ,  on day 1, 

followed by ventricular tachycardia (8.89%patients) Raman et al[2 ] found in their study 

Supraventricular tachycardia and atrial flutter/ fibrillation in 46.7% and 20% patients . 

respectively. Ventricular tachycardia was recorded In 40% cases and ventricular 

fibrillation in 23.3 % cases.100 % mortality was found in patients who had supra-

ventricular rhythm , ventricular tachycardia , atrial fibrillation , ST segment elevation and 

depression , peaked T waves and T wave inversion on day1 . 25% case fatality rate was 

found in patients with sinus bradycardia .This was in accordance with study done by 

KambizSoltaninejad and Mohammed [5] who found significant correlation between ECG 

findings and mortality in celphos poisioning. Another study also found significant 

association of ECG changes with mortality (5,6). 

  

On day 3rd among ECG manifestations ventricular tachycardia was most common 

(18.18%) after rate disturbances (sinus tachycardia and sinus bradycardia)followed by 

atrial fibrillation (6.06%).mortality was again 100% in patients with atrial fibrillation and T 

wave inversion on day3 , whereas 83.33% mortality in patients with ventricular 

tachycardia.This was in coherence with the study done by M LOURIZ et al[10]found all 

the 4types of electric abnormalities (conduction disorders,cardiac dysrhythmias such as 

atrial fibrillation; repolarization disorders like ST segment elevation and T wave inversion) 

in variable frequency and also found them to be associated with mortality on univariate 

analysis. (p value <0.001). On day 5th ,T wave inversion was found most commonly( 

13.33%) besides sinus bradycardia (20%) followed by ventricular tachycardia and supra 

ventricular tachycardia (6.67% each) but no mortality was observed in patients having T 

wave changes but 100% mortality in patients with supra ventricular tachycardia and 

ventricular tachycardia. Thus ECG Changes on 3rd day or during the course of 

hospitalization in hospital have no significant association with mortality. These finding are 

similar to findings of previous studies.(7,8,9,10) 

 

CONCLUSION 

This study included 45 patients of Aluminum phosphide poisoning also known as celphos 

poisoning admitted in critical care unit of our tertiary care centre. Majority of our study 

population consist of younger male adults. Most of the patients consumed 1 tablet of 

Celphos and significant correlation between amount of celphos ingested and mortality was 

found showing better prognosis than few previous studies. Out of 45 patients, 23 patients 

(51.11%) succumbed and 22 patients (48.89%) were successfully discharged, reflecting the 

graveness of this poisoning. Hypotension , low SPO2 at the time of admission is associated 

with bad prognosis and high case fatality . Biochemically high CPK-MB , high creatinine, 

high SGPT  is associated with grave prognosis. Patients who had persistent ECG changes 

from day 1 to day 5 and beyond have grave prognosis than those whose ECG changes only 

appeared later on in the course of their admission. In survivors, the cardiotoxicity and 

hypoxia disappear within 5-7 days due to excretion of phosphine, and restoration of normal 

cellular metabolism. The toxic chemical myocarditis leads to varied fatal and non-fatal 

ECG changes, 6 to 24 hours after ingestion in non-survivors, in the form of sinus 

tachycardia, sinus bradycardia, atrial fibrillation, ST-T changes, atrial fibrillation, 

ventricular ectopic beats, ventricular fibrillation, aberrant conduction and idioventricular 

rhythm terminally leading to asystole. Death in first 24 hours appears to be cardiogenic in 
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origin. The serum electrolytes are within normal limits and not correlated with ECG 

changes. Since the survivors show complete normal ECG recovery, it denotes that the 

effect of poisoning is due to some reversible factor leadingto disturbance in the 

permeability of sodium (Na+), potassium (K+), calcium (Ca2+) and magnesium (Mg2+) 

ions leading to change in its transmembrane action potential due to focal myocardial 

involvement and subsequent myocardial necrosis, resulting in release of reactive oxygen 

species. 
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