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Background: The suicide with aluminum phosphide, known as rice tablet, has increased 
significantly. This study aimed to investigate the epidemiology of Aluminum Phosphide (ALP) 
poisoning and determine the in-hospital mortality prognostic factors in adult people referring 
to ALP poisoning to one of the main poisoning centers in southern Iran.

Methods: This retrospective cross-sectional study (March 21, 2014, to March 21, 2018) was 
conducted on all adult patients (>16 years) with ALP poisoning who were referred to Ali-Asghar 
Hospital (affiliated with Shiraz University of Medical Sciences). All data were extracted from 
the patients’ medical files. The patients were categorized into two groups of survived and non-
survived. Univariate and multivariate logistic regression analyses were conducted to determine 
prognostic factors for in-hospital mortality, and Odds Ratios (ORs) were reported.

Results: Totally, 97 patients were enrolled in this study. The patients’ Mean±SD age was 
29.3±12.2 years. Both study groups (survived and non-survived) were matched in most 
demographic and poisoning characteristics. Nausea (62.9%) and vomiting (49.5%) were 
the most symptoms at the time of admission. Castor oil (66%), N-acetyl cysteine (56.7%), 
and magnesium sulfate (52.6%) were the most frequent treatment in these patients. The 
multivariate analysis showed that age (OR=1.12, 95%CI: 1.03-1.22), body temperature 
(OR=0.02, 95%CI: 0.01-0.48), resistant acidosis (OR=77.10, 95%CI: 5.05-1176.86), and 
taking sodium bicarbonate (OR=12.35, 95%CI: 1.25-122.10) were the prognostic factors of 
in-hospital mortality.

Conclusion: The in-hospital mortality rate in patients with ALP poisoning was 29.9%. Age, 
illiteracy, body temperature, resistant acidosis, and taking sodium bicarbonate were the 
prognostic factors of in-hospital mortality in these patients.
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1. Introduction

oisoning is one of the most impor-
tant causes of morbidity and mortality 
worldwide, making it a public health is-
sue, especially in developing countries 
[1-3]. Rice tablet, with its Aluminum 
Phosphide (ALP) chemical formula, is 
an inorganic substance used as an in-

secticide and rodenticide in rice and grain warehouses 
[4, 5]. ALP poisoning causes many symptoms [6]. Upon 
contact with water or acid, ALP produces phosphine, am-
monia, and carbon dioxide. The produced phosphine gas 
is rapidly absorbed and causes shock, marked electrolyte 
disturbances, and multifunctional dysfunction via several 
complex processes leading to oxidative stress and the in-
hibition of multiple vital enzymes [4].

The clinical effects of this toxin vary depending on acute 
or chronic contact. Symptoms usually occur within a few 
hours and may progress during the first 24 hours. Local 
effects on the gastrointestinal system include epigastric 
pain, vomiting, diarrhea, and abdominal pain. Multiple 
organ failure, which presents with acute heart failure, 
shock, Acute Respiratory Distress Syndrome (ARDS), 
and renal and hepatic failure, can rapidly lead to death. 
Cerebral effects such as seizures and coma usually occur 
only in severely poisoned patients. Direct cardiotoxicity 
in combination with acidosis and marked electrolyte dis-
turbances in ions such as potassium, calcium, and mag-
nesium lead to arrhythmia, which is a common compli-
cation and is often associated with fatal outcomes. Later, 
atrial or ventricular bradyarrhythmia and tachyarrhyth-
mias may develop [7-9]. Various studies have suggested 
several treatments to save these patients’ lives; however, 
currently, there are no specific treatments. Most of them 
are supportive, and some controversies exist on their in-
dications [10-13].

Today, the use of rice tablets to perpetrate suicide has 
increased significantly, and several studies have been 
conducted on the epidemiology of ALP poisoning in 
the world, as well as in Iran [14-17]. In European coun-
tries, unlike Asian countries, ALP is only accessible to 
certain people, so suicide with ALP is uncommon [18]. 
After India, Iran has the highest mortality rate due to rice 
tablet poisoning, with more than 700 cases of annual 
death [19]. The use of ALP in Iran is particularly com-
mon in rice breeding areas. Several reports have shown 
the high incidence of either intentional or accidental poi-
soning with this substance every year, partly due to the 
household usage of rice tablets, making it available to 
the public [3, 14]. The prevalence of ALP poisoning is 

increasing, ranking the second or third cause of poison-
ing in many communities and regions, and its mortality 
has been reported to be 30%-100% [1, 20-22].

To our knowledge, there is no similar study on the epi-
demiology of ALP poisoning in the Fars Province of Iran 
in these years. Hence, the current study aimed to investi-
gate the epidemiology of this condition and determining 
the in-hospital mortality prognostic factors in adult ALP 
poisoned patients referring to one of the main poisoning 
centers in southern Iran.

2. Materials and Methods

Study design and patients

This retrospective cross-sectional study (March 21, 
2014, to March 21, 2018) was conducted on all medi-
cal files of adult patients (>16 years) with ALP poison-
ing, who were referred to Ali-Asghar Hospital (affiliated 
with Shiraz University of Medical Sciences), one of the 
primary poisoning centers in the south of Iran. Patients 
with missing or uncompleted medical files were exclud-
ed from the study.

The diagnosis of ALP poisoning had been made based 
on history taken from the patient or his/her relatives. A 
clinical toxicologist also visited the patients and provid-
ed further information to establish the diagnosis based 
on clinical signs and symptoms such as hypotension, 
respiration pattern, and feeling thirsty at the time of ad-
mission. All data were extracted from the patients’ medi-
cal files and collected in a data-gathering form, which 
included two parts: a) demographic information (age, 
gender, marital status, the place of living, etc.); b) clini-
cal and laboratory findings at the time of admission, as 
well as the patients’ treatments and outcomes.

Definitions

Level of consciousness: It was categorized into 2 levels: 
conscious and unconscious (including clouding of con-
sciousness, lethargy, obtundation, stupor, and coma) [23].

Hypotension: It is a decrease in blood pressure below 
accepted low values (usually less than 90 mmHg) [24]. 

Resistant acidosis: It is defined as the condition that 
a patient with severe acidosis received several doses of 
sodium bicarbonate, but acidosis persists [25]. 

P
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Acute Kidney Injury (AKI): It is s a sudden episode 
of kidney failure or kidney damage that happens within 
a few hours or a few days [26].

Statistical analysis

All analyses were performed in SPSS version 16.0 for 
Windows. The Shapiro-Wilk t test was used to check 
the normal distribution of numerical variables. Indepen-
dent sample t or Mann-Whitney U tests were used for 
two-group comparisons of continuous variables. The 
Chi-square and Fisher exact tests were used for propor-
tions. In the univariate logistic regression analysis, each 
variable was separately entered. Variables with a P value 
less than 0.2 from the univariate analysis were entered 
into the multivariate logistic regression analysis, using 
the forward stepwise methods to determine prognos-
tic factors for in-hospital mortality, and then the Odds 
Ratios (OR) were reported. Results were presented as 
Mean±SD for continuous variables and number (per-
centage) for categorical ones. Two-sided P-values of less 
than 0.05 and Confidence Interval (CI) of 95% were con-
sidered statistically significant.

3. Results

A total of 97 patients were enrolled in this study. The 
patients’ Mean±SD age was 29.3±12.2 years (range: 16-
70 years; 30.7±11.8 years in men vs 27.5±12.7 years in 
women; P=0.2). Also, 54 (55.7%) were men (P=0.10). It 
was found that 45.5% and 34% of poisoned patients were 
in the age groups of 16-24 and 25-34 years, respectively. 
All patients (100%) had committed suicide attempts. Most 
patients were living in urban areas (P<0.0001) and were 
literate (P<0.0001). Thirty patients (30.9%) had comor-
bidity, and 41 (42.3%) had a psychiatric disease (such as 
depression or positive history of suicide attempts). Twen-
ty-nine patients (29.9%) died. The patients were catego-
rized into two groups (survivors and non-survivors), and 
they were compared. As shown in Table 1, the non-sur-
vived patients had higher Mean±SD age (P=0.02) and a 
higher frequency of illiteracy (P<0.001). But, both groups 
were the same in other demographic characteristics.

Table 1 was the most common pharmaceutical form of 
ALP, and most of the poisoning occurred at night. Also, 
29 patients (29.9%) were admitted to Intensive Care 
Unit (ICU) admission, with no difference between sur-
vived and non-survived patients. Also, both groups were 
similar in poisoning characteristics, such as the pharma-
ceutical form of ALP poisoning, the season of poisoning, 
time of the poisoning, length of hospital stay, and ICU 
admission (Table 2).

As shown in Table 3, Systolic and Diastolic Blood Pres-
sures (SBP and DBP) at the time of admission, as well as 
body temperature, were lower in non-survived patients. 
Still, the Respiratory Rate (RR) was higher in survivors. 
Peripheral O2 saturation <92% (P=0.002) and Glasgow 
Coma Scale (GCS) <14 were seen more in non-sur-
vived patients (P=0.001). Nausea (62.9%) and vomiting 
(49.5%) were the most symptoms at the time of admis-
sion. All signs and symptoms at the time of admission 
were the same in both groups, except abnormal pupils, 
which was more common in non-survivors (P=0.03), 
as well as lower PH (P<0.001) and HCO3 (P<0.001). 
During the hospitalization, resistant acidosis (P<0.001), 
hypotension (P<0.001), and Acute Renal Failure (ARF) 
(P=0.03) were more common in non-survivors.

Castor oil (66%), N-acetyl Cysteine (NAC) (56.7%), 
and magnesium sulfate (MgSO4) (52.6%) were the most 
frequent treatments in the patients with ALP poisoning. 
But, sodium bicarbonate (NaHCO3) (P=0.008), epineph-
rine (P=0.001), dopamine (P=0.02), and atropine (P=0.03) 
were used more in non-survived patients (Table 4).

The univariate analysis found that in-hospital mortality 
had a statistically significant relationship with age, gender, 
education, GCS, abnormal pupil, resistant acidosis, hy-
potension, ARF, SBP, DBP, respiratory rate, temperature, 
HCO3, and taking sodium bicarbonate (NaHCO3) (Table 
5).

The multivariate analysis showed that age (β=0.12, 
OR=1.12, 95%CI: 1.03-1.22), body temperature (β=-
3.76, OR=0.02, 95%CI=0.01-0.48), resistant acidosis 
(β=4.35, OR=77.10, 95%CI; 5.05-1176.86), taking 
sodium bicarbonate (NaHCaO3) (β=2.51, OR=12.35, 
95%CI: 1.25-122.10) were the main important prognos-
tic factors of in-hospital mortality in patients with ALP 
poisoning (Table 6).

4. Discussion

The present study showed that in-hospital mortality 
rate in patients with ALP poisoning was 29.9%. Mon-
tazer et al. reported a mortality rate of 32% for ALP poi-
soning [27]. In a study by Christophers et al. in India, 
the mortality rate was reported 66.6% in ALP poisoned 
patients [28]. This rate was obtained 58.6% in a study by 
Rahbar Taramsary et al. [29] and 62.5% in Mazandaran 
Province of Iran [30]. Hosseinian et al. and Shadnia et al. 
reported mortality rates of 18.6% and 31%, respectively 
[31, 32]. In a study in Pakistan, this rate was reported 
as 78% [33]. Overall, the mortality rate of ALP poison-
ing in the present study seems to be lower than the rates 
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reported in most other similar studies. Nevertheless, con-
ducting larger studies is recommended.

The average age of the patients with ALP poisoning in 
this study was 29.3 years, higher in non-survivors. It was 
found that 45.5% and 34% of poisoned patients were in 
the age groups of 16-24 and 25-34 years, respectively. 
Khodabandeh et al. reported that the highest prevalence 
of ALP poisoning was in the age group of 15-24 years 
(48.6%) [34], and in Shadnia et al.’s study, most patients 
were between 20 and 40 years old [32]. Rahbar Taram-
sary et al. also found that 64.7% of patients were in the 
age group of 15-30 years, with a mean age of 29 years 
[29]. Moreover, Navabi et al. reported that the average 

age of surviving and non-survived from ALP poisoning 
was 28.7 and 31.3 years [3]. Similar to their study, we 
found that higher age was related to higher in-hospital 
mortality. Also, we found that age was a prognostic fac-
tor for in-hospital mortality.

Given that most patients are young, various problems 
during this period and failure to overcome them may 
encourage these individuals to suicide. To determine the 
prevalence of this phenomenon in each age group, how-
ever, it is better to interpret the observed mortality rate 
according to the population pyramid. It is noteworthy that 
all patients in the present study had intentionally used 
ALP for suicide, which was in line with the recent study’s 

Table 1. Patients’ demographic characteristics

P
Mean±SD/No.(%)

Variables
Total (n=97)Non-survivors (n=29)Survivors (n=68)

0.02*29.3±12.234.3±13.927.2±10.9Age (y)

0.08

44(45.5)

33(34.0)

9(9.3)

6(6.2)

4(4.1)

1(1.0)

10(34.5)

10(34.5)

2(6.9)

4(13.8)

3(10.3)

0(0)

34(50.0)

23(33.8)

7(10.3)

2(2.9)

1(1.5)

1(1.5)

16-24

25-34

35-44

45-54

55-64

65-74

Age groups (y)

0.04*

54(55.9)

43(44.3)

0.10

21(72.4)

8(27.6)

-

33(48.5)

35(51.5)

-

Men

Women

P-value

Gender

0.65

46(47.4)

47(48.5)

0.88

12(44.4)

15(55.6)

-

35(52.2)

31(47.8)

-

Single

Married

P

Marital status

0.48

87(89.7)

10(10.3)

<0.0001*

25(86.2)

4(13.8)

-

62(91.2)

6(8.8)

-

Urban

Rural

P

Place of living

<0.001*

88(90.7)

9(9.3)

<0.0001*

22(75.9)

7(24.1)

-

66(97.1)

2(2.9)

-

Literate

Illiterate

P

Education

0.23

30(30.9)

67(69.1)

<0.0001*

6(20.7)

23(79.3)

-

24(35.3)

44(64.7)

-

Yes

No

P

Having a comor-
bidity

0.18

41(42.3)

56(57.7)

0.03*

9(31.0)

20(69.0)

-

32(47.1)

36(52.9)

-

Yes

No

P

Having psychiatric 
disease 

* Statistically significant; SD: Standard Deviation
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findings, a phenomenon that should be taken into consid-
eration by health policymakers [3, 4, 6, 29, 34, 35].

Also, the present study results showed that 55.7% of 
our patients were men, but there was no significant differ-
ence between the survivor and non-survivors regarding 
gender distribution. Similar to our results, Khodabandeh 
et al. found that 60.6% of ALP poisoned patients were 
men [34]. Shokrzadeh et al. also reported that death due 
to ALP poisoning was more common in men [5], a find-
ing that was also reported by Navabi et al. [3], Saha et al. 
[36], Ranga et al. [37], and Rahbar Taramsary et al. [29]. 
This finding is justified as the rice tablet is more acces-
sible to men because of their more engagement in agri-
cultural activities. But, Fayaz, Montazer, et al., Etemadi-
Aleagha et al., Taghaddosi Nejad et al., and Louriz et al. 
reported that most ALP poisoned patients were women 
[14, 27, 38-40]. It is also noteworthy that although wom-
en commit suicide about 3-5 times more than men, men 
have more successful suicides. However, more compre-
hensive studies are needed to shed light on this issue [41].

In this study, we observed that the incidence of poi-
soning was significantly higher in urban residents, but 
there was no significant difference regarding marital sta-
tus. In line with our findings, Yaghoobi and Shafipour 
studied 716 adolescents aged 12-20 years old between 
2007 and 2008 who committed suicide and found that 
54.4% of them were urban residents, and more than 85% 
of them were single [42]. Montazer et al. also found that 
the prevalence of poisoning in the urban residents was 
about twice as high as the dwellers of rural residents 
[27]. In the study of Rahbar Taramsary et al., 57.9% of 
ALP poisoning cases were urban residents [29], while 
this rate was 62.5% in the study of Yaghoobi and Shafi-
pour [42]. Since the agricultural profession is more com-
mon among rural residents, rice tablets (as pesticides) 
are more readily available. So, it is expected that ALP 
poisoning is more prevalent among these populations. 
However, the higher incidence of ALP poisoning in ur-
ban areas could be due to factors such as the socio-eco-
nomic status of these communities. Also, a higher rate 
of environmental stressors in the cities and, on the other 

Table 2. Patients’ poisoning characteristics

P
Mean±SD/No.(%)

Variables Total
(n=97)

Non-Survivors
(n=29)

Survivors
(n=68)

0.18

84(86.6)

7(7.2)

6(6.2)

28(96.6)

1(3.4)

0(0)

56(82.4)

6(8.8)

6(8.8)

Tablet

Powder

Inhalation

Pharmaceutical form

0.99
13(13.4)

84(86.6)

4(13.8)

25(86.2)

9(13.2)

59(86.8)

Yes

No
Concomitant use with another 

drug

0.55
3(3.1)

94(96.9)

0(0)

29(100)

3(4.4)

65(95.60

Collective

Individual
How poisoning occurs

0.72

20(20.6)

25(25.8)

25(25.8)

27(27.8)

4(13.8)

9(31.0)

8(27.6)

8(27.6)

16(23.5)

16(23.5)

17(25.0)

19(27.9)

Spring 

Summer

Fall

Winter

Season of poisoning 

0.62

19(19.6)

4(4.1)

31(32.0)

43(44.3)

7(24.1)

2(6.9)

9(31.0)

11(37.9)

12(17.6)

2(2.9)

22(32.4)

32(47.1)

Morning

Noon

Evening

Night

Time of poisoning 

0.233.9±4.43.2±2.34.2±5.1
The time between consumption and hospital admis-

sion (h)

0.4342.1±57.035.0±40.345.7±62.9Length of stay (h)

0.0529(29.9)13(44.8)16(23.5)ICU admission

* Statistically significant; SD: Standard Deviation
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Table 3. Patients’ medical findings

P
Mean±SD/No.(%)

Variables
Total 

(n=97)
Non-survi-
vors (n=29)

Survivors 
(n=68)

<0.001*

<0.001*

0.25

<0.001*

0.02*

110.15±22.31

69.51±21.64

90.94±21.64

18.98±2.70

36.90±0.32

93.1±19.2

59.2±12.2

85.5±29.7

20.3±3.1

36.7±0.4

116.2±20.2

73.2±15.0

92.9±17.7

18.5±2.4

37.0±0.3

Systolic blood pressure (mmHg)

Diastolic blood pressure (mmHg)

Pulse rate (per minute)

Respiratory rate (per minute)

Temperature (°C) 

Vital signs at the time of 

admission

0.002*
79(81.4)

18(18.6)

18(62.1)

11(37.9)

61(89.7)

7(10.3)

≥92%

<92%

O2 saturation at the time 

of admission

0.001*
85(87.6)

12(12.4)

20(69.0)

9(31.0)

65(95.6)

3(4.4)

14-15

<14

Glasgow coma scale at 

the time of admission

<0.001*
76(78.4)

21(21.6)

14(48.3)

15(51.7)

62(91.2)

6(8.9)

Conscious

Unconscious

Level of consciousness at 

the time of admission

0.65

0.99

0.09

0.46

0.99

0.14

0.03*

0.31

0.99

0.30

61(62.9)

48(49.5)

28(28.9)

25(25.8)

24(24.7)

17(17.5)

5(5.2)

4(4.1)

1(1.0)

1(1.0)

17(58.6)

14(48.3)

12(41.4)

9(31.0)

7(24.1)

8(27.6)

4(13.8)

0(0)

0(0)

1(3.4)

44(64.7)

34(50.0)

16(23.5)

16(23.5)

17(25.0)

9(13.2)

1(1.5)

4(5.9)

1(1.5)

0(0)

Nausea

Vomiting

Weakness

Epigastric pain

Restlessness

Other

Not normal pupil

Headache

Thirsty

Cyanosis

Signs or symptoms at the 

time of admission

<0.001*

<0.001*

0.99

0.03*

0.08

0.30

-

27(27.8)

24(24.7)

6(6.2)

5(5.2)

4(4.1)

1(1.0)

0(0)

17(58.6)

16(55.2)

2(6.9)

4(13.8)

3(10.3)

1(3.4)

0(0)

10(14.7)

8(11.8)

4(5.9)

1(1.5)

1(1.5)

0(00

0(0)

Resistant acidosis

Hypotension

Nausea and vomiting

Acute renal failure

Cardiac arrhythmia

Acute respiratory distress syn-

drome (ARDS)

Multiorgan failure

Signs or symptoms during 

the hospitalization

0.67
90(92.8)

7(7.2)

26(89.7)

3(10.3)

64(94.1)

4(5.9)

Normal

Hypernatremia

Serum sodium status at 

the time of admission

0.22

67(69.1)

27(27.8)

3(3.1)

18(62.1)

11(37.9)

0(0)

49(72.1)

16(23.5)

3(4.4)

Normal

Hypokalemia

Hyperkalemia

Serum potassium status 

at the time of admission

<0.001*

<0.001*

7.3±0.1

18.9±5.6

7.2±0.2

14.8±3.6

7.4±0.1

20.3±5.5

PH at the time of admission

HCO3 (mEq/L) at the time of admission

* Statistically significant; SD: Standard Deviation
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hand, a deeper emotional bond among villagers might 
explain this observation. Nonetheless, migration from 
rural to urban areas and the larger population of cities 
should not be neglected.

In the present study, it was also found that most patients 
poisoned with ALP were literate. Montazer et al. report-
ed that the incidence of poisoning was two times higher 
in patients with education under diploma than those with 
a bachelor’s or higher degree, which could be due to the 
greater awareness of educated people about the agoniz-
ing death caused by ALP [27].

We found that all patients (100%) in this study had 
committed suicide attempts, similar to previous stud-
ies [3, 4, 35, 43]. Hosseinian et al. reported that suicidal 

intention was observed in 97% of the ALP poisoned 
patients. Also, Etemadi-Aleagha et al. and Taghaddosi 
Nejad et al. reported these rates as 85% and 97%, respec-
tively [14, 44]. In the present study, 86.6% of poisoning 
cases were due to using ALP tablet. Also, Yaghoobi and 
Shafipour reported that 62% of patients with ALP poi-
soning used the tablet form while the rest consumed the 
powder form [42].

Khodabandeh et al. stated that the Mean±SD number 
of tablets consumed was 2.0±0.5 tablets [34]. This num-
ber was reported 1.7±1.0 and 2.6±1.9, respectively, in 
survived and non-survived patients in the Navabi et al.’s 
study [3]. Rahbar Taramsary et al. also found 1 (in 41.2% 
of cases) is the most common number of consumed tab-
lets [29]. In the present study, more than 70% of ALP 

Table 4. Patients’ treatments

P
Mean±SD/No.(%)

Treatment
Total(n=97)Non-survivor(n=29)Survivor(n=68)

0.6464(66.0)18(62.1)46(67.6)Castor oil

0.6655(56.7)15(51.7)40(58.8)N-Acetyl Cysteine (NAC)

0.2751(52.6)18(62.1)33(48.5)Magnesium sulfate (MgSO4)

0.9949(50.5)15(51.7)34(50.0)Calcium gluconate

0.008*43(44.3)19(65.5)24(35.3)Sodium bicarbonate (NaHCO3)

0.0736(37.1)15(51.7)21(30.9)Docosahexaenoic Acid (DHA)

0.1136(37.1)7(24.1)29(42.6)Hydrocortisol

0.6432(33.0)11(37.9)21(30.9)Vitamin E

0.1618(18.4)8(27.6)10(14.7)Norepinephrine

0.2013(13.4)6(20.7)7(10.3)Hydroxyethyl starch (Voluven)

0.001*8(8.2)7(24.1)1(1.5)Epinephrine

0.02*7(7.2)5(17.2)2(2.9)Dopamine

0.366(6.2)3(10.3)3(4.4)Dexamethasone

0.213(3.1)2(6.9)1(1.2)Dobutamine

0.993(3.1)1(3.4)2(2.9)Vitamin C

0.03*3(3.1)3(10.3)0(0)Atropine

0.992(2.1)0(0)2(2.9)Ondansetron

0.301(1.0)1(3.4)0(0)Naloxone

0.991(1.0)0(0)1(1.5)Livergol

* Statistically significant
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poisoning cases occurred in the evening and night, and 
no significant difference was observed between differ-
ent seasons. Montazer et al. also noticed that the peak of 
ALP poisoning was in autumn and the evening; howev-
er, this difference was not statistically significant. They 
stated that this finding is justified as autumn is the season 
for the collection and storage of this substance, leading 
to its higher abuse at this time [27]. Nevertheless, Shad-
nia et al. reported that spring and winter were the most 
common seasons of ALP poisoning [32].

Similar to the findings of studies by Etemadi-Aleagha 
et al. [14], Montazer et al. [27], and Hosseinian et al. 
[33], we found that nausea and vomiting were the most 
common symptoms at the time of admission. Never-
theless, the two groups of survivors and non-survivors 
had only a statistically significant difference in the pres-

ence of abnormal pupils, which was higher among the 
non-survivors. Other clinical symptoms were similar 
between the two groups. In Rahbar Taramsary et al.’s 
study, 78.4% of patients experienced gastrointestinal 
symptoms [29]. Khodabandeh et al. reported the most 
common symptoms as vomiting (96.4%) and restless-
ness (36.9%). They stated that symptoms such as nausea, 
vomiting, epigastric pain, and shock were evidence of 
severe reactive hypotension [34].

In the present study, there were statistically signifi-
cant differences between the survivor and non-survivors 
groups regarding vital signs such as SBP, DBP, RR, 
body temperature, O2 saturation, GCS, and the level 
of consciousness. Also, it was demonstrated that body 
temperature was a predictor of mortality, which has not 
been reported in previous studies. In the study of Aziz 

Table 5. Univariate logistic regression analysis for factors related to in-hospital mortality of patients with aluminum phosphide 
poisoning 

Variables B SE Odds Ratio (OR) 95% Confidence Interval P

Gender
Female

Male

-

1.02

-

0.48

1.0 (Reference)

2.78

-

0.08-7.15
0.03*

Education
Literate

Illiterate

-

2.35

-

0.84

1.0 (Reference)

10.50

-

2.03-54.34
0.005*

Glasgow coma scale
14-15

<14

-

2.28

-

0.71

1.0 (Reference)

9.75

-

2.41-39.52
0.001*

Not normal pupil
No

Yes

-

2.37

-

1.14

1.0 (Reference)

10.72

-

1.14-100.59
0.04*

Resistant acidosis
No

Yes

-

-2.11

-

0.51

1.0 (Reference)

8.22

-

3.03-22.30
<0.001*

Hypotension
No

Yes

-

2.22

-

0.53

1.0 (Reference)

9.23

-

3.27-26.09
<0.001*

Acute renal failure
-

2.37

-

1.14

1.0 (Reference)

10.72

-

1.14-100.59
0.04*

Sodium bicarbonate (NaHCO3)
No

Yes

-

1.25

-

0.47

1.0 (Reference)

3.48

-

1.40-8.68
0.07*

Age 0.05 0.02 1.05 1.01-1.09 0.01*

Systolic blood pressure (mmHg) -0.06 0.02 0.94 0.92-0.97 <0.001*

Diastolic blood pressure (mmHg) -0.07 0.02 0.93 0.90-0.97 <0.001*

Respiratory rate (per minute) 0.26 0.10 1.29 1.06-1.58 0.01*

Temperature (°C) -2.51 0.90 0.08 0.01-0.47 0.005*

HCO3 (mEq/L) -0.21 0.06 0.81 0.73-0.91 <0.001*

* Statistically significant
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and Husain, tachycardia was seen in 68% of the patients 
[33]. Khodabandeh et al. noted that 76.6% of patients 
had tachycardia at the time of admission, and the most 
common disorders during hospitalization were bradycar-
dia, ventricular tachycardia, and atrial fibrillation [34]. 
In another study by Montazer et al., half of the patients 
had normal arterial O2 saturation at the time of admis-
sion [27]. Furthermore, Navabi et al. described blood 
pressure as a predictor of mortality so that 91.7% of pa-
tients with shock finally died [3]. Rahbar Taramsary et 
al. reported that the mortality rate was 92.1% in patients 
with SBP <90 mmHg and 14.3% in patients with SBP> 
90 mmHg [29]. Finally, Taghadosinejad et al. stated that 
shock was one of the most important complications of 
ALP poisoning, associated with high mortality [39].

In our study, sodium and potassium were within the 
normal range in most patients, with no statistically sig-
nificant difference between survivors and non-survivors. 
In the study of Montazer et al., the most common elec-
trolyte disturbances among patients were hyponatremia 
and hypokalemia, and more than half of the patients had 
normal laboratory findings at the time of admission [27]. 
Rahbar Taramsary et al. reported that 92% of patients 
had normal sodium levels [29]. Overall, electrolyte dis-
turbances can occur in severe ALP poisoning. Hypo-
kalemia is caused by metabolic acidosis, kidney failure, 
and hypermagnesemia. On the other hand, a fall in in-
sulin level reduces the permeability of muscle cells to 
glucose, leading to water leakage from muscles and, sub-
sequently hyponatremia [18].

We demonstrated that complications such as resistant 
acidosis, hypotension, and ARF were more common in 
non-survived patients. Also, resistant acidosis was de-
termined as a prognostic factor for in-hospital mortal-
ity in patients with ALP poisoning. Moreover, 29.9% 
of patients were admitted to the ICU with no statisti-
cally significant difference between survivors and non-

survivors. In a study by Nosrati et al., all patients were 
admitted to the ICU [30]. Khodabandeh et al. reported 
cardiac arrhythmias, drug-resistant hypotension, acido-
sis, and ARF as the most common causes of death in pa-
tients with ALP poisoning, respectively [34]. In another 
study by Montazer et al., 7.69% of patients developed 
the complications of ALP poisoning [27]. Hosseinian et 
al. observed dysrhythmia in 45% of patients [31]. Aziz 
and Husain reported arrhythmia in 71% of patients. In 
a recent report, cardiac arrhythmia, hypotension, ARF, 
hepatic congestion, and Disseminated Intravascular Co-
agulation (DIC) were the most common complications 
of ALP poisoning and the most common causes of death 
in patients were cardiogenic shock and toxic myocarditis 
[33]. Cardiovascular collapse occurs due to the direct ef-
fect of phosphine gas on cardiac cells, fluid loss, and 
subsequently fatal arrhythmias and drug-resistant hy-
potension. Adult ARDS, ARF, and severe hypoxia are 
among the delayed complications of ALP poisoning, 
which have a poor prognosis and occur due to direct cell 
destruction by phosphine and secondary to severe acido-
sis and cardiovascular failure [34]. 

ALP poisoning has no specific antidote; therefore, its 
management is supportive. Early diagnosis using ap-
propriate predictors of mortality may provide good care 
and prognosis. Castor oil, NAC, and magnesium sulfate 
(MgSO4) were the most frequent treatment in patients 
with ALP poisoning. Large amounts of sodium bicar-
bonate (NaHCO3) are recommended for correction of 
acidosis in ALP poisoned patients, but there is some 
controversy about its effectiveness [12, 13, 30, 45]. We 
found that taking sodium bicarbonate (NaHCO3) in ALP 
poisoned patients is one of the main prognostic factors 
for in-hospital mortality. However, the wide 95%CI 
showed a small sample size for determining this factor 
as a prognostic factor, hence larger studies in the design 
of controlled trials are recommended.

Table 6. Multivariate logistic regression analysis for factors related to in-hospital mortality of patients with aluminum phos-
phide poisoning

Variables B SE Odds Ratio (OR) 95% Confidence Interval P-Value

Age 0.12 0.04 1.12 1.03-1.22 0.009*

Education (being illiterate) 3.69 1.97 39.95 0.85-11887.59 0.6

Temperature (°C) -3.76 1.55 0.02 0.01-0.48 0.02*

Resistant acidosis (yes) 4.35 1.39 77.10 5.05-1176.86 0.002*

Sodium bicarbonate (NaHCO3) (yes) 2.51 1.17 12.35 1.25-122.10 0.03*

* Statistically significant
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In recent years, many prognostic factors for ALP poi-
soning have been used to evaluate the severity of a pa-
tient’s clinical conditions. Navabi et al. found that blood 
pressure, blood pH, and time elapsed from consumption 
to treatment were the main prognostic variables of in-
hospital mortality in patients with ALP poisoning. They 
stated that blood pressure alone might predict about 60% 
of mortality in these patients. Furthermore, 71.5% and 
77.3% of mortality rates were predicted by using combi-
nations of 2 (blood pressure and blood pH) and 3 (blood 
pressure, blood pH, and time elapsed from consump-
tion to treatment) variables, respectively [3]. Moreover, 
Shadnia et al. reported arterial blood PH as a prognostic 
factor for mortality [32]. In another study, they found 
Systolic Blood Pressure (SBP), Glasgow Coma Scale 
(GCS), hematocrit, white blood count, level of blood 
sugar, Blood Urea Nitrogen (BUN), Simplified Acute 
Physiology Score (SAPS II) score, blood PH, Electro-
cardiograph (ECG) and the number of ALP ingested tab-
lets as effective for predicting the patients’ outcome [2]. 
SBP and ECG changes were determined as predictors in 
Soltaninejad et al.’s study [46]. Farzaneh et al. concluded 
that SBP of <92.5 mmHg, HCO3- <12.9 mEq/L, urinary 
output <1725 mL/day, and GCS <14.5 were predictors 
of mortality in ALP poisoned patients [21].

Based on the study of Rahbar Taramsary et al., the mor-
tality rate of ALP poisoning had a statistically significant 
relationship with the time between the incidence of poi-
soning and the patient’s arrival at the medical center, 
the number of consumed tablets, SBP, pH, HCO3 con-
centration, and O2 saturation. In this regard, consuming 
more than half a rice tablet, blood pressure lower than 90 
mmHg, blood pH <7.2, HCO3 level <15.0 mEq/L and a 
delay of more than 30 minutes from the consumption to 
treatment could increase the mortality rate [29]. In the 
current study, we found that higher age, higher body 
temperature, resistant acidosis, and taking sodium bicar-
bonate (NaHCO3) were the primary critical prognostic 
variables of in-hospital mortality in patients with ALP 
poisoning. Therefore, these factors should be mentioned 
to physicians in managing patients with ALP poisoning 
to reduce in-hospital mortality.

5. Conclusion

The in-hospital mortality rate in patients with ALP poi-
soning was 29.9% in this study. The results showed that 
age, being illiterate, body temperature, resistant acido-
sis, and taking sodium bicarbonate were the main prog-
nostic factl mortality in patients with ALP poisoning. 
The results of the study might help physicians for bet-
ter patients management. Informing public population 

and particularly the youth about the threats of toxins, 
especially ALP, and their painful death, identifying and 
resolving familial and social problems, paying particu-
lar attention to young people and their issues, and not 
granting easy and cheap access to rice tablets in stores 
should be considered by health policymakers to prevent 
ALP-related poisoning and mortality.

One of the strengths of this study is that the sample size 
was larger than most of the similar studies. Furthermore, 
we determined the prognostic factors for in-hospital mor-
tality. The main limitation of this study was its retrospec-
tive method and being conducted in a single center. Also, 
some patients’ medical files were excluded due to un-
completed data records, and some patients’ medical files 
were missing. For example, we could not analyze some 
laboratory, ECG, and radiological findings in detail. Also, 
the diagnosis of ALP poisoning was not confirmed by the 
silver nitrate test. Therefore, multicenter, prospective 
studies can provide more information for physicians and 
policymakers. Establishing a registry system for patients 
with poisoning can provide more information.
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