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Background: Aluminum phosphide (AIP) is an effective fumigant and rodenticide which is
a commonly used agent for self-poisoning in parts of Ethiopia. AIP poisoning results in
serious manifestations involving many vital organs and it has high mortality. Despite its high
incidence and mortality, studies on AIP poisoning in Ethiopia are lacking. Our objective was
to study the clinical profile and treatment outcome of AlP poisoning in Felege Hiwot Referral
Hospital (FHRH), a major referral hospital in Ethiopia.

Methods: It is a retrospective study conducted over all consecutive AIP poisoning cases
who presented to the emergency department (ED) of the hospital from March 2018 to
August 2020. A questionnaire was used to collect data from patient medical records. All
data were analyzed using SPSS 25.

Results: A total of 125 patients were studied. Females were 57.6% and males were 42.4%. Age of
patients ranged from 12 to 60 with mean age 28.5 years. The average number of AIP tablets taken
was 1.2 (3.6 gm) and the average time of arrival to hospital after AIP ingestion was 4.8 hours.
Nausea and vomiting were the commonest presenting features seen in 74.4% of the cases followed
by hypotension which was seen in half of the cases. A wide range of laboratory findings and
complications were also observed. Cases of AIP poisoning with hypotension were managed in the
ICU with dopamine infusion, magnesium sulphate, hydrocortisone, and calcium gluconate in
addition to gastric lavage and fluid administration. Those cases without hypotension were managed
with gastric lavage and maintenance fluid only. Overall mortality from AIP poisoning was 31.2%.
Conclusion: With a treatment protocol used in FHRH, mortality from AIP poisoning was
31.2%. Using this protocol in resource limited settings might give opportunities to reduce
mortality from AIP poisoning.

Keywords: aluminum phosphide, poisoning, magnesium sulphate, protocol, hypotension

Background

Aluminum phosphide (AIP) is a cheap and commonly used rodenticide. It is also an
effective solid fumigant that is frequently used for grain preservation. AIP is
marketed as dark grey 3-gram tablet and the common brand names are Celphos,
Alphos, Synfume, Phostek, Phostoxin, Phosfume and Quickphos. Because it is
freely available in the market and accessibility is not controlled in developing
countries, it is one of the commonly used agents for self-poisoning in different
parts of the developing world.'~
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AIP liberates a highly toxic phosphine gas (PH3) when
it comes in contact with water or moisture or with hydro-
chloric acid (HCL) in the stomach.'™ Toxicity to humans
is most commonly after ingestion of AIP although toxicity
from inhalation and absorption from the skin are

possible.”

When AIP is ingested, phosphine gas is
released from the reaction of AIP with HCL and water in
the stomach. This highly toxic phosphine gas (PH3) then
diffuses through the gastrointestinal tract and distributed
throughout the body resulting in systemic toxicity.”
Phosphine inhibits cytochrome ¢ oxidase which leads to
the inhibition of oxidative phosphorylation and cellular
respiration by up to 70%. Overproduction of reactive
oxygen species (ROS) with subsequent cellular damage
leads to eventual cell death.* Organs with higher oxygen
demands such as the heart, lung, kidney, liver and brain are
more sensitive to PH3-induced damage involving oxygen
free-radicals production.’

The most frequently seen clinical features of AIP poi-
soning include nausea, vomiting, abdominal pain and
hemodynamic instability.®” Other features may include
restlessness, headache, diarrhea, fatigue, cough, dyspnea,
cyanosis and central nervous system (CNS) involvement
resulting in seizure and varying degrees of altered level of
consciousness.”® Cardiovascular involvement results in
tachycardia, palpitation, marked hypotension, and ulti-
mately unresponsive shock. AIP poisoning may have com-
plications such as hepatic failure, pancreatitis, pleural
effusion, pulmonary edema, acute respiratory distress syn-
drome (ARDS), congestive heart failure, arrhythmia, acute
renal failure, and disseminated intravascular
coagulation.®®? Several electrocardiogram (ECG) changes
ranging from ST segment elevation/depression, T wave
changes, supraventricular tachycardia, atrial flutter/fibrilla-
tion, QRS interval prolongation, variable degrees of heart
block, to life threatening ventricular tachycardia and ven-
tricular fibrillation were observed in different studies.'®'*

Laboratory abnormalities associated with AIP poison-
ing include leucopenia, leukocytosis, hyperglycemia,
increased creatinine and blood urea nitrogen (BUN),

increased serum glutamic oxaloacetic transaminase
(SGOT) and serum glutamic pyruvic transaminase
(SGPT), metabolic acidosis and electrolyte abnormalities

of serum potassium and magnesium.’'*'¢

Treatment of AIP poisoning is mainly supportive as
there is no effective antidote. Many agents have been
proposed and tried in experimental and clinical studies.
Magnesium sulfate (MgSO4), as an antioxidant and cell

membrane stabilizer, has been commonly used as thera-
peutic agent in AIP poisoning although contradictory
results have been reported concerning its use. Some stu-
dies indicate that AIP poisoning causes hypomagnesemia
supporting the mortality benefit of supplementing magne-

15:16 while others showed AIP poisoning was

sium sulfate,
not associated with hypomagnesemia and claimed magne-
sium sulfate did not improve survival.'”'®

Other agents which may serve as antidotes for AIP
poisoning include melatonin, coconut oil,
N-acetylcysteine, sodium selenite, vitamin C and E, triio-
dothyronine, liothyronine, vasopressin, milrinone, Laurus
nobilis L., 6-aminonicotinamide, boric acid and acetyl-
L-carnitine.'%!

Mortality from AIP poisoning ranges from 37% to
100%. Its fatal dose for an adult human being ranges
from 0.15 to 0.5 grams.®'

Although published papers on AIP poisoning in
Ethiopia are lacking, a study done in Northwest Ethiopia
showed rodenticides were the commonest agents for self-
poisoning and it was associated with high mortality.** The
aim of our study was to characterize the clinical profile of

these patients and assess their treatment outcome.

Methods
Study Design and Period

This study is an institution-based retrospective study that
was conducted over all consecutive cases of AIP poisoning
who presented to Felege Hiwot Referral Hospital (FHRH)
from March 2018 to August 2020 over a period of two and
half years.

Study Setting

Felege Hiwot Referral Hospital is a major referral hospital
in Bahir Dar city, Northwest Ethiopia with a catchment
population of more than 5 million. All cases of AIP poi-
soning were first seen in the emergency department.
Gastric lavage with normal saline (NS) was done on
every patient. All patients were also administered intrave-
nous (IV) fluids, but central venous pressure was not
monitored. Patients were closely monitored for hemody-
namic instability and other vital signs. All cases of AIP
poisoning who had hypotension, defined as systolic blood
pressure (SBP) less than 90mmHg, were managed in the
intensive care unit (ICU) with dopamine infusion, magne-
sium sulphate, hydrocortisone IV injection, and calcium
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gluconate infusion. All these treatments were given to AlP
poisoning cases with hypotension.

Supportive Treatment in the Emergency

Department

-Gastric lavage with 1-2 liters of Normal Saline (NS)
for all patients (Potassium permanganate (KMnO4) is not
available).

-NS 2-3 liters to run fast for hypotensive patients.

-Maintenance fluid, NS/5%DW 1 liter every 8 hours
for non-hypotensive patients.

Regimen in the ICU (for Hypotensive

Patients)

-Dopamine Spg/kg/minute infusion.

-Hydrocortisone 200mg IV QID for 48 hours.

-Calcium gluconate 1 vial (10mL of 10% solution)
with 10mL of NS to run over 10 minutes slowly, QID
for 48 hours.

-MgS0O4 1gm (2mL of 50% solution) with SmL of NS
IV push over 2 minutes, and MgSO4 0.5 mg (1mL) with
1 mL of lidocaine IM on each buttock.

-Then MgSO4 1gm in 100mL of NS after 1 hour, 2
hours and 3 hours for consecutive 3 hours.

-Then MgS0O4 1gm in 100mL of NS IV TID for 48
hours.

Data Collection

Case records of AIP poisoning were retrieved with their
record numbers. Data were collected by using a structured
questionnaire from the patient charts. Information about
number of AIP tablets
ingested, time lag from ingestion to hospital arrival, clin-

sociodemographic variables,

ical features, laboratory abnormalities, treatment adminis-
tered, patient outcome and duration of hospital stay was
collected. Patient outcome was categorized as improved,
expired and patient went against medical advice. All the
cases in this study were also categorized as hypotensive
and non-hypotensive based on systolic blood pressure
(SBP). Available ECG papers obtained from the medical
records were interpreted by a cardiologist.

Statistical Analysis

Data completeness was checked manually and those with
incomplete information were excluded from the study. The
collected data were then transferred to SPSS version 25
statistical software and analyzed. Simple descriptive

statistics such as frequencies, percentages, mean, and stan-
dard deviation were used to characterize the variables and
comparison between two groups was made by independent
t-test for quantitative data. A P-value less than 0.05 was
considered statistically significant.

Ethical Considerations

Ethical clearance with reference number H/R/T/T/D/3/935
was obtained from Amhara Public Health Institute.
Permission to conduct this study at Felege Hiwot
Referral Hospital was confirmed by the hospital adminis-
tration office. Patient informed consent was waived as it
was a retrospective medical record review and patient data
were maintained with confidentiality. The data were used
only for the study purpose.

Results

During the 30 months study period from March 2018 to
August 2020, 141 case records of AIP poisoning were
traced. Patient records with incomplete documentation,
ambiguous history and/or poisoning involving multiple
agents were excluded and a total of 125 case records
were included in this study.

There were 72 (57.6%) females and 53 (42.4%) males
with a female to male ratio of 1.4. Age of patients ranged
from 12 to 60 with mean age 28.5 years and standard
deviation of 10.8. Most cases were in the age group of
11 to 30 years. Fifty-three cases (42.4%) were in the age
group 21-30 years and 36 cases (28.8%) were in the age
group 11-20 years (Figure 1).

Ninety-seven (77.6%) cases were from rural areas and
nearby small towns and only 28 (22.4%) cases were from
Bahir Dar city. All cases were suicidal and the two most
commonly reported reasons for taking the poison were
disagreement with family members (11.2%) and quarrel
with opposite sex partner (10.4%). Other reasons were
documented in 4% of the cases. In the majority of cases
(74.4%), the reason for taking the poison was unknown.

The amount of AIP tablets taken ranged from one-
fourth of a tablet to 6 tablets. Nearly half (51.2%) of the
cases took 1 full tablet only, and the majority of the rest
took either half tablet or two tablets. The average number
of AIP tablets taken was 1.2 (3.6 gm) in this study. The
average number of tablets for the improved and expired
group was 1.0 tablet and 1.6 tablet respectively. This
difference was found statistically significant (P=0.006).

The time lag between ingestion of AIP tablet and
arrival to the hospital ranged from as early as 20 minutes
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Figure | Percentage distribution of cases by age category.

to 24 hours. The majority of patients arrived within 4
hours (61%), and nearly 90% arrived within 7 hours.
Only 6 patients arrived after 12 hours. The mean time
lag to hospital arrival was 4.8 hours with standard devia-
tion of 3.67 hrs. The average time lag for the improved
and expired group of patients was 5.0 hours and 4.8 hours
respectively and the difference was not statistically sig-
nificant (P=0.82).

The most common clinical presentations observed were
nausea and vomiting seen in 93 patients (74.4%). Two
patients had bloody vomiting. Epigastric pain was seen in
42 patients (33.6%). Sixty-three patients (50.4%) were hypo-
tensive. Fifty-three patients (42.4%) were hypotensive at the
time of admission and additional 10 patients (8%) developed
hypotension after they were admitted. Pulse was not palpable
in 34 patients due to severe hypotension. The mean pulse rate
for the remaining 91 patients was 96/min. Other less com-
monly observed presenting features include headache, fati-
gue, diarrhea, restlessness, and change in mentation ranging
from confusion to deep coma.

Observed laboratory abnormalities include leukocyto-
sis, leukopenia, anemia, hyperglycemia, elevated BUN and
creatinine levels. Liver enzyme abnormalities seen include
increased levels of SGOT up to seven times upper normal
level (UNL) and increased SGPT up to four times UNL.
Slight elevation in serum alkaline phosphatase and bilir-
ubin levels, hypokalemia, hyperkalemia and hyperchlore-
mia were noted in few patients (Table 1).

There were two cases who developed severe anemia in this
study. Both took one tablet of AIP, and they had unrecordable
blood pressure at admission. Hemoglobin done on second day
of admission was 3.8 g/dl and 5.3 g/dl. Both had elevated
creatinine (4.15 mg/dl and 3.26 mg/dl) and low WBC count
(1.6x10°/mm® and 1.83x10*/mm?). Peripheral morphology
and bilirubin levels were not done in these patients. The first
one died on the 2" day of admission and the other (HIV patient
on antiretroviral therapy, regimen unknown) improved after
transfusion and discharged after 11 days of stay in the hospital.

Table | Observed Laboratory Results

Laboratory Test n* | Mean (SD) | Range
WBC (10°/mm?) 43 | 82 (4.7) 1.6-23.9
Creatinine (mg/dl) 35 12(08) 0.34.15
BUN (mg/dl) 24 | 30.7 (19.1) 8-69
SGOT (U/L) 20 | 67.1 (76.8) 8-293
SGPT (U/L) 20 | 51.6 (45.9) 10-191
Alkaline phosphatase, serum (U/L) | 14 | 169.6 (59.8) | 95-316
Sodium (mmol/L) 24 | 141.8 (6.1) 129.6-149.9
Potassium (mmol/L) 23 | 44 (0.9) 2.8-6
Chloride (mmol/L) 18 | 110.1 (8) 93-125

Note: * n is different for different tests because all these tests were not done
uniformly in all 125 cases.

Abbreviations: n, number of patients tested for the respective laboratory test;
SD, standard deviation.
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Electrocardiographic changes observed in our study
include sinus tachycardia, short PR interval, ST segment
depression, ST segment elevation, peaked T waves, T wave
inversions, 2° AV block and incomplete LBBB.

Complications which patients developed during their
course in the hospital include congestive heart failure,
pleural effusion, pulmonary edema, ARDS, acute renal
failure and acute hepatic failure.

Out of the total 125 patients included in this study, 39
(31.2%) patients expired, 78 (62.4%) improved, and 8
patients (6.4%) went against medical advice. On sub-group
analysis, all the recorded deaths were in the hypotensive
group. Out of the 63 patients with hypotension
(SBP<90mmHg), 9 patients expired on arrival or shortly
after admission before treatment with MgSO4, calcium glu-
conate, hydrocortisone and dopamine infusion was started in
the ICU. All the remaining 54 cases in the hypotensive
group were treated with MgSO4, IV Calcium gluconate,
IV hydrocortisone and dopamine infusion. Mortality in this
treated group (hypotensive patients treated with the above
regimen) was 55.6% (30/54). On the other hand, all the cases
in the non-hypotensive group were managed with gastric
lavage and maintenance fluid in the emergency department
but they were not treated with the above regimen. There was
no mortality in this group (Table 2).

The average duration of hospital stay was 2 days and
the maximum duration of stay, recorded in one patient,
was 11 days.

Discussion

Self-poisoning with pesticides is common in Ethiopia.
Commonly used pesticides used for poisoning vary from
place to place. In some places, organophosphates are the

2325 whereas in other

most common poisoning agents,
places including areas of Northwestern Ethiopia, rodenti-
cides, which include aluminum phosphide, are the most
frequently used agents.*” In fact, there are limited studies
in Ethiopia on AIP poisoning to know how common it is in
different areas. We found only one study, a case series
done on 7 patients in Addis Ababa, Central Ethiopia.?®
Aluminum phosphide is a commonly available fumi-
gant and rodenticide. In Northwest Ethiopia, AIP is mar-
keted as dark grey 3-gram tablets and the common brand
names are Celphos, Alphos and Quickphos. The tablet is
composed of about 44% inert ingredients (ammonium
carbonate) to prevent decomposition of the tablet, while
aluminum phosphide is about 56% of the tablet. On com-
ing in contact with water or moisture or OH radical or

Table 2 Sub-Group Analysis

Non-Hypotensive Group

Mortality

Patient Outcome

Against

Medical
Adyvice

Expired | Went

Improved

54
54

Number

0

62
62

Hypotensive Group (SBP <90mmHg)

Mortality | Total

55.6%

100%
61.9%

Patient Outcome

Against

Medical
Advice

30

39

Improved | Expired | Went

24

24

Total

Number

54

Regimen with MgSo4, Ca Gluconate, IV

Hydrocortisone & Dopamine

Treated with the above regimen

Not treated with the above regimen

Total number/ percent
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hydrochloric acid in the stomach, a 3 g tablet of AIP
releases 1 g of phosphine gas, the active ingredient of
AIP, which has fishy or garlic odor."® AIP toxicity is
mediated by phosphine gas which is thought to inhibit
mitochondrial cytochrome oxidase and cellular oxygen
utilization. In vitro studies of phosphine have shown that
it acts on the complex IV cytochrome oxidase to inhibit
the electron transport chain, but studies have shown that
the inhibition of cytochrome oxidase by phosphine in vivo
is much less. This inhibits oxidative respiration by 70%
and ultimately results in a marked decrease in mitochon-
drial membrane potential.>’** AIP also exerts its toxicity
by generating disproportionate cellular oxidative stress
through increased reactive oxygen species (ROS) and
compromising the cellular antioxidant protection mechan-
ism. It was noted that there is an increase in the activity of
superoxide dismutase and an inhibition of catalase result-
ing in excessive hydrogen peroxide (H,0,) load and sig-
nificantly higher levels of malonyl dialdehyde (MDA)
indicating enhanced lipid peroxidation in patients with
AIP poisoning.”*>° This PH3-induced damage involving
oxygen free-radicals production and lipid peroxidation
results in eventual cell death.

Some studies showed that the time elapsed from inges-
tion to hospital arrival and number of tablets ingested are
important determinants of mortality. In our study, the
majority of patients were females (57.6%) and most of
the cases (71.2%) were in the age group between 10 and
30 years. The mean time of presentation was 4.8 hr. All of
these findings agree with studies done on self-poisoning in
similar geographic areas.””>' More than half of the studied
patients (51.2%) took only one full tablet while 76% of
our cases took between half tablet and 2 tablets. The
average number of tablets taken was 1.2 (3.6 gm). We
found a statistically significant difference in the amount
of AIP tablets consumed between the improved group and
the expired group, a finding which agrees with other
studies.'*~?

In many studies, gastrointestinal symptoms including
nausea, vomiting and epigastric pain are the most common
presenting symptoms of AIP poisoning.®’** In the present
study, nausea and vomiting were observed in 74.4% of the
cases and epigastric pain was observed in 33.6% which is
in agreement with these studies. Life threatening upper
gastrointestinal hemorrhage after ingestion of AIP has
been reported, and it is thought to occur due to the corro-
sive effects of phosphides and phosphine on body

tissues.>**> There were two patients who had bloody
vomiting in our study.

Hypotension, which is the major lethal consequence of
AIP ingestion, is the cardinal feature of acute AIP toxicity.
It is usually refractory to treatment and does not respond to
massive fluid administration. The cause of hypotension in
AIP poisoning is thought to be due to the direct toxic
effects of phosphine on cardiac myocytes, fluid loss and
adrenal gland damage.”® The frequency of hypotension
reported in different studies is different.*-> In our study,
a total of 63 patients (50.4%) had hypotension. Cardiac
arrhythmias are another common cardiovascular manifes-
tation of AIP poisoning. Siwach et al reported electrocar-
diographic changes in 30 patients and supraventricular
tachycardia, atrial flutter/fibrillation, ST-T changes, vari-
able degrees of heart block and life-threatening ventricular
tachycardia and ventricular fibrillation, which seem to be
due to phosphine induced toxic myocarditis were
observed.'? It was not possible to know the frequency of
these arrhythmias in our study, but the observed electro-
cardiographic changes include sinus tachycardia, ST seg-
ment depression, ST segment elevation, peaked T waves,
T wave inversions, 2° AV block and incomplete LBBB
which agrees with the above study by Siwach et al.

Laboratory abnormalities associated with AIP poison-
ing, some of which may have prognostic value, include
leukopenia, leukocytosis, hyperglycemia, increased liver
enzymes, increased serum creatinine, changes in serum
levels of magnesium, potassium and metabolic
acidosis.”***” Due to non-uniformly done laboratory
investigations on the studied patients, we were not able
to assess these criteria in terms of prognosis in this study.
Rare case reports have been published on intravascular
hemolysis after ingestion of aluminum phosphide. Some
of these cases were reported in glucose-6-phosphate dehy-
drogenase (G6PD) deficient patients while others were in
patients with normal levels of glucose-6-phosphate
dehydrogenase.*® *° We found two cases of AIP poisoning
who developed severe anemia in our study which might be
due to intravascular hemolysis.

Magnesium levels and the benefit of magnesium sul-
phate in AIP poisoning has been a subject of much debate.
In addition, there are not enough studies on the benefit of
MgSO4 in this poisoning. Chugh et al*' studied 105
patients and observed hypomagnesemia consistently in
AIP poisoning cases who were not treated with MgSO4,
while magnesium levels rose immediately after parenteral
MgSO4 administration and remained persistently above
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normal in the group treated with MgSO4. The same
author, on another study involving 155 patients, observed
the benefit of MgSO4 in reducing mortality. The efficacy
of MgSO4 has been attributed to the rapid correction of
magnesium levels and it was suggested that hypomagne-
semia might be responsible for the high mortality of
patients with AIP poisoning.'> Magnesium helps in
scavenging free radicals hence acts as an antioxidant and
it is a cell membrane stabilizer and antiarrhythmic agent.
Magnesium sulphate therapy has been consistently used
for AIP poisoning in many studies and claimed to reduce
mortality by up to 50%.*** On the contrary, Siwach et al
in the study involving 50 patients, found no significant
difference in AlP-related mortality in patients treated with
and without magnesium sulphate and found no evidence of
hypomagnesemia in these patients.'’

In our study, overall mortality was 31.2%. Reported
mortality from AIP poisoning is generally high and it
ranges from 37% to 100%.* In a study on 418 cases by
Chugh et al, the overall mortality from AIP poisoning was
77.2%.% The relatively lower mortality may be due to
exposed tablets taken by many patients in this study, as
AIP liberates its toxic component (PH3) when exposed to
air/moisture which results in reduced toxicity.

Since 2012, FHRH has been using a protocol for hypo-
tensive AIP poisoning cases with magnesium sulfate, cal-
cium gluconate, hydrocortisone and dopamine infusion, in
addition to gastric lavage and fluid administration. In con-
trast, there is no standard treatment for AIP poisoning in
Ethiopia and almost all other hospitals manage this poi-
soning with supportive treatment with gastric lavage, fluid
administration and dopamine infusion.?? Before the above
protocol was introduced to FHRH, hypotensive AIP poi-
soning cases used to be managed similarly and, mortality
was almost 100%. Similar “almost 100%” mortality trends
were also reported in other countries before interventions
(with MgS04) were introduced.’® Treatment of AIP poi-
soning cases with only gastric lavage and dopamine infu-
sion were used in the earliest reported series of AIP
poisoning cases, and in one study, out of 13 patients who
had shock (SBP < 90mmHg), 11 patients died, and one of
the two survivors improved after hemodialysis because the
patient developed acute renal failure.*® In another earlier
study involving 44 patients with AIP ingestion, where the
median number of ingested AIP tablets was 1 tablet and
the mean time interval to hospital arrival was approxi-
mately 2 hours, a total of 42 deaths occurred.’® In the
present study, mortality among the hypotensive group

treated according to the protocol with MgSO4, Ca gluco-
nate, hydrocortisone and dopamine was 55.6%. Compared
with the above figures, the 55.6% mortality in the treated
hypotensive group in our study is low and the above-
mentioned protocol might help lowering mortality.

Due to the risk of hypermagnesemia, the routine use of
MgSO4 for all AIP poisoning cases is not practical and
magnesium administration is recommended in patients
with low serum magnesium levels.***” In this study,
because serum magnesium levels could not be determined
due to resource limitations, a cut off SBP of 90mmHg was
selected and only patients with SBP<90mmHg were trea-
ted with the above-mentioned protocol.

Hypotension is an important early sign of toxicity*®
and studies suggested low serum magnesium levels and
arrhythmias are present in hypotensive patients but not in
normotensive patients. Chugh et al reported that magne-
sium levels were normal in AIP poisoning patients without
shock or cardiotoxicity and significant hypomagnesemia
with
cardiotoxicity.*’ Similarly, Morteza et al studied 77

was observed in those evidence of acute
patients with arrhythmia after AIP ingestion and all types
of arrhythmia, except atrial fibrillation, were seen only in
patients with initial SBP < 90mmHg. 88.2% of these
patients with SBP < 90mmHg had arrhythmia. Among
those with SBP > 90mmHg, only 2 patients had atrial
fibrillation.™

Recent reports have emphasized the use of calcium in
addition to magnesium in the treatment of AIP poisoning,
and Ca gluconate is used to treat ECG changes related to
AIP poisoning for its membrane stabilizing effect.***” As
both hypomagnesemia and arrhythmias are found in hypo-
tensive patients, and also because there is a direct relation-
ship between hypomagnesemia and ECG changes in AIP
poisoning,* treatment of all patients in the hypotensive
group with MgSO4 and Ca gluconate in our study is
rational. The additional treatments in the protocol, dopa-
mine and hydrocortisone, directly address the hypotension.
Hydrocortisone combats shock; reduces the dose of dopa-
mine; and it additionally checks capillary leakage in the
lungs to prevent ARDS."*°

ARDS develops lately, hours after patients develop

shock,> 2

and pulmonary edema tends to develop 448
hours after AIP ingestion.*® In our study, there were 7
patients who had pulmonary edema or ARDS at or after
admission and all had unrecordable blood pressure at
admission except one patient with SBP of 80mmHg. In

AIP poisoning, 95% of deaths occur within 24 hours of
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AIP ingestion due to shock and arrhythmia, and death after
24 hours is usually due to shock, metabolic acidosis,
ARDS and cardiac dysrhythmia.”*°

In view of the points mentioned above, we suggest
treating patients with SBP <90mmHg with the above-
mentioned protocol or similar protocols is a simple and
acceptable approach in resource limited settings where
follow-up with serum magnesium levels, cardiac monitor-
ing or blood gas analysis is not possible.

Finally, this study has its own limitations. As it is
a retrospective study, certain clinical parameters and
laboratory values were not complete due to documenta-
tion problems and limitations of the setup. Diagnosis
was also based on history. The recommended gastric
lavage with KMnO4 solution was not used in this
study, because KMnO4 is not available in Ethiopia.
Gastric lavage with normal saline, as used in this
study, is found only in earlier reports.>>>* While recog-
nizing the limitations of our study, we believe that this
study can be a basis for future research. We recommend
more studies on magnesium levels in AIP poisoning; the
benefit of MgSO4; and preparation of a standard treat-
ment for AIP poisoning.

Conclusion

With a treatment protocol which has been used for more
than 9 years in this hospital, mortality from AIP poisoning
was 31.2% in this study. We recommend the use of this
protocol in resource limited settings, as it might give
opportunities to reduce mortality from this poisoning.
More studies need to be done and standardized treatment
should also be available.
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