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avtorTa sayuradRebod!

redaqciaSi statiis warmodgenisas saWiroa davicvaT Semdegi wesebi:

	 1. statia unda warmoadginoT 2 calad,  rusul an inglisur enebze, dabeWdili 
standartuli furclis 1 gverdze,  3 sm siganis marcxena velisa da striqonebs 
Soris 1,5 intervalis dacviT. gamoyenebuli kompiuteruli Srifti rusul da ing-
lisurenovan teqstebSi - Times New Roman (Кириллица), xolo qarTulenovan teqstSi 
saWiroa gamoviyenoT AcadNusx. Sriftis zoma – 12. statias Tan unda axldes CD 
statiiT. 
	 2. statiis moculoba ar unda Seadgendes 10 gverdze naklebs da 20 gverdze mets 
literaturis siis da reziumeebis (inglisur, rusul da qarTul enebze) CaTvliT.
	 3. statiaSi saWiroa gaSuqdes: sakiTxis aqtualoba; kvlevis mizani; sakvlevi 
masala da gamoyenebuli meTodebi; miRebuli Sedegebi da maTi gansja. eqsperimen-
tuli xasiaTis statiebis warmodgenisas avtorebma unda miuTiTon saeqsperimento 
cxovelebis saxeoba da raodenoba; gautkivarebisa da daZinebis meTodebi (mwvave 
cdebis pirobebSi).
	 4. statias Tan unda axldes reziume inglisur, rusul da qarTul enebze 
aranakleb naxevari gverdis moculobisa (saTauris, avtorebis, dawesebulebis 
miTiTebiT da unda Seicavdes Semdeg ganyofilebebs: mizani, masala da meTodebi, 
Sedegebi da daskvnebi; teqstualuri nawili ar unda iyos 15 striqonze naklebi) 
da sakvanZo sityvebis CamonaTvali (key words).
	 5. cxrilebi saWiroa warmoadginoT nabeWdi saxiT. yvela cifruli, Sema-
jamebeli da procentuli monacemebi unda Seesabamebodes teqstSi moyvanils. 
	 6. fotosuraTebi unda iyos kontrastuli; suraTebi, naxazebi, diagramebi 
- dasaTaurebuli, danomrili da saTanado adgilas Casmuli. rentgenogramebis 
fotoaslebi warmoadgineT pozitiuri gamosaxulebiT tiff formatSi. mikrofoto-
suraTebis warwerebSi saWiroa miuTiToT okularis an obieqtivis saSualebiT 
gadidebis xarisxi, anaTalebis SeRebvis an impregnaciis meTodi da aRniSnoT su-
raTis zeda da qveda nawilebi.
	 7. samamulo avtorebis gvarebi statiaSi aRiniSneba inicialebis TandarTviT, 
ucxourisa – ucxouri transkripciiT.
	 8. statias Tan unda axldes avtoris mier gamoyenebuli samamulo da ucxo-
uri Sromebis bibliografiuli sia (bolo 5-8 wlis siRrmiT). anbanuri wyobiT 
warmodgenil bibliografiul siaSi miuTiTeT jer samamulo, Semdeg ucxoeli 
avtorebi (gvari, inicialebi, statiis saTauri, Jurnalis dasaxeleba, gamocemis 
adgili, weli, Jurnalis #, pirveli da bolo gverdebi). monografiis SemTxvevaSi 
miuTiTeT gamocemis weli, adgili da gverdebis saerTo raodenoba. teqstSi 
kvadratul fCxilebSi unda miuTiToT avtoris Sesabamisi N literaturis siis 
mixedviT. mizanSewonilia, rom citirebuli wyaroebis umetesi nawili iyos 5-6 
wlis siRrmis.
	 9. statias Tan unda axldes: a) dawesebulebis an samecniero xelmZRvane-
lis wardgineba, damowmebuli xelmoweriTa da beWdiT; b) dargis specialistis 
damowmebuli recenzia, romelSic miTiTebuli iqneba sakiTxis aqtualoba, masalis 
sakmaoba, meTodis sandooba, Sedegebis samecniero-praqtikuli mniSvneloba.
	 10. statiis bolos saWiroa yvela avtoris xelmowera, romelTa raodenoba 
ar unda aRematebodes 5-s.
	 11. redaqcia itovebs uflebas Seasworos statia. teqstze muSaoba da Se-
jereba xdeba saavtoro originalis mixedviT.
	 12. dauSvebelia redaqciaSi iseTi statiis wardgena, romelic dasabeWdad 
wardgenili iyo sxva redaqciaSi an gamoqveynebuli iyo sxva gamocemebSi.

aRniSnuli wesebis darRvevis SemTxvevaSi statiebi ar ganixileba.
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Aluminum phosphide (AlP) is a highly toxic fumigant pesti-
cide used to kill rodents and insects, commonly used for grain 
preservation. Its use and abuse is growing, especially in devel-
oping countries because of its low price and market availability, but 
also because of its properties, which are considered almost ideal 
[1]. After deliberate oral ingestion AlP reacts with hydrochloric acid 
in the stomach and releases phosphine gas (PH3) which is rapidly 
absorbed from the gastrointestinal tract and inhibits mitochondrial 
cytochrome oxidase and the supply of cells with oxygen, leading to 
circulatory failure [2]. The number of suicide attempts with AlP has 
been progressively increasing, especially in India and other eastern 
countries. Mortality after deliberate AlP poisoning is particularly 
high and 95% of patients die within the first 24 hours of poisoning 
[3]. Mortality rate can reach more than 60% even in experienced 
and well-equipped hospitals [1]. Due to its high human toxicity and 
mortality, it is banned in many countries. Although AlP is on the 
list of allowed pesticides in our country and has been on the market 
since 2009 under the trademark Quickphos Pellets 56 GE (accord-
ing to data from the phytosanitary information system) so far no 
AlP poisoning has been reported in our poison control center. We 
report the first case treated in our institution as severe intentional 
poisoning with AlP, purchased in a neighboring country, which un-
fortunately had a fatal outcome. Mechanisms of toxicity, prognostic 
factors for lethal outcome and therapeutic options are also targeted.

Case report. A 35-year-old woman with a previous history of 
epilepsy was admitted to the University Clinic for Toxicology 
due to a suicidal attempt with ingestion of one 3-gram phostoxin 
tablet (containing 56% of AlP) two hours earlier. Vomiting and 
abdominal pain were the first symptoms. On admission she was 
conscious and oriented, with 16 breaths per minute, pale skin, 
blood pressure of 160/80 mmHg, pulse of 77 beats/min, oxygen 
saturation of 97% on ambient air, and epigastric pain sensitivity. 
The remaining status by systems was without significant chang-
es. The ECG showed sinus rhythm with inverse T-waves in D3, 
AVF and left precordial leads. Early laboratory analyses showed 
leukocytosis (15.3 x 109/L), prolonged prothrombin time of 18.4 
sec, and normal degradation products and enzyme status. De-
spite early medical treatment with single dose activated charcoal 
and isotonic crystalloid fluids, arterial blood pressure started to 
drop. So, bicarbonates, MgSo4, H2 blockers, electrolytes, do-
pamine, and hydrocortisone were added. The patient’s condi-
tion worsened with an increase in respiratory rate and a drop 
in blood pressure. She was transferred to the intensive care unit 
(ICU), still conscious, oriented, contactable, with blood pressure 
80/40 mmHg and pulse rate of 120/min. A chest X-ray did not 
show any abnormalities. Laboratory findings showed signs of 
hepatic lesion, rhabdomyolysis and renal failure (AST 2267.42 
U/L, ALT 2102.26 U/L, CPK 1334.81U/L, blood urea nitrogen 
23.03 mmol/L, creatinine 211.9 µmol/L, total protein 39 g/L, 
albumin 26.19 g/L). Arterial blood gas analyses showed met-
abolic acidosis with marked base excess (pO2 9.6 kPa, pCO2 
4.14 kPa, pH 7.15, bicarbonate 11 mmol/L, BE -15). She was 
intubated and placed on mechanical ventilation for the next 24 
hours, after which she was extubated and placed on an oxygen 
mask. An arterial line was set up for invasive blood pressure 

monitoring. Hemodynamic instability was treated with isotonic 
solutions and inotropic support (norepinephrine, dopamine and 
adrenaline). The treatment also included: antibiotics, analgesics, 
antithrombotic therapy, freshly frozen plasma, and parenteral 8.4% 
sodium bicarbonate adjusted for gas analysis results and acid-base 
status. Dopamine was replaced with phenylephrine, and furosemide 
was added. One day later, due to respiratory evasion, she was again 
intubated and placed on mechanical ventilation with sedation. De-
spite intensive treatment, the patient was still hemodynamically 
unstable, with severe metabolic acidosis and anuria. On the third 
day, cardiopulmonary insufficiency occurred several times. The 
patient responded well to parenteral treatment (atropine sulphate 2 
mg, adrenaline 2 mg, digoxin 0.25 mg, furosemide 40 mg, sodium 
bicarbonate 150 ml, calcium gluconate 10 ml) and other cardiopul-
monary resuscitation measures the first two times. The third time, 
cardiopulmonary resuscitation measures did not work and the pa-
tient had a lethal outcome.

Aluminum phosphide characteristics. AlP is a solid fumigant 
pesticide, effective in destroying harmful insects and rodents 
that damage the grain. It is cheap and easy to use, and hence widely 
used in agriculture as well as for other non-agricultural purposes. 
Its properties make it almost ideal for use: it does not affect the 
viability of the seeds, it does not contain toxic residues and leaves 
little allowed residue on the grains [1]. It can be found under vari-
ous trade names (Celphos, Phosfume, Phostoxin, Quickphos and 
others) most commonly formulated as tablets, pellet, granules or 
powder [4]. AlP is not toxic per se, but active pesticide component-
the toxic gas phosphine PH3, which is formed in contact with water, 
acids or moisture, is responsible for its toxicity [5]. It is a colorless 
highly toxic, extremely flammable gas with a specific garlic odor 
and has a short half-life of 5-24 hours.

Mechanisms of toxicity. Although the exact mechanism of ac-
tion of phosphine is not well known, it is thought to inhibit mi-
tochondrial cytochrome oxidase and oxidative phosphorylation 
[2]. This ability to inhibit cytochrome c oxidase is more pro-
nounced in vitro, whereas in vivo phosphine shows much lower 
activity. This results in a 70% reduction in oxidative respiration 
and a decrease in mitochondrial membrane potential [6,7]. 

Other mechanisms are also involved in the occurrence of the 
disruption of cellular respiration. The production of highly reac-
tive hydroxyl radicals in the presence of phosphine along with 
the inhibition of the enzymes catalase and peroxidase lead to 
subsequent cell damage through lipid peroxidation [7].

Clinical manifestations. Clinical signs and symptoms occur 
shortly after ingestion of AlP. The main characteristic of AlP 
poisoning is the presence of systemic toxicity, but the first and 
most common signs are vomiting and abdominal pain. Cardio-
vascular involvement is due to the direct toxicity of phosphine 
to myocytes and adrenal glands, as well as fluid loss [8]. Marked 
hypotension, tachycardia, tachypnea, several ECG changes, 
metabolic acidosis, acute renal failure and irreversible shock 
are often described [8,3,7]. Although rare, ECG changes sug-
gestive of myocardial infarction have also been reported in as-
sociation with acute AlP poisoning [9,10]. Pulmonary edema, 
either cardiogenic or non-cardiogenic, may also be present [7,8]. 
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Other less common manifestations of ALP poisoning are: he-
patic necrosis, disseminated intravascular coagulation and acute 
tubular necrosis. There is conflicting evidence for magnesium 
levels disorder [7]. Phosphines and phosphides also have direct 
corrosive effects on tissues [11]. Although rare, local thermal in-
juries such as gastrointestinal ulcers, hemorrhages, and external 
skin burns have been reported in patients with lethal outcome, 
presumably caused by the use of potassium permanganate [12]. 
Such changes are internal and difficult to observe, therefore, 
they could often remain unrecognized and undiagnosed, contrib-
uting to the unfavorable outcome of AlP poisoning [13]. 

Treatment. Since there is no antidote for AlP poisoning, therapy 
mainly consists of supportive measures which should start as early 
as possible. Treatment protocols also vary from center to center. 
Current protocols recommend the use of potassium permanganate 
solution for gastric lavage because it oxidizes phosphine to non-
toxic phosphate, preventing further absorption, which is followed 
by application of activated charcoal through a nasogastric tube. In 
order to reduce stomach pain, acidity and further release of phos-
phine, the use of antacids, proton pump inhibitors and H2 blockers 
is also recommended [3,14]. According to recent and contrary to 
previous studies, the use of activated charcoal and potassium per-
manganate is useless and even harmful to AlP poisoning. Some au-
thors believe that the use of water-based solutions such as activated 
charcoal and potassium permanganate leads to greater release of 
phosphine-gas from the AlP [15]. In addition, AlP has a molecular 
weight of only 58 Daltons, which is much less than the absorption 
power of activated charcoal [16]. Cases of hemolysis and methe-
moglobinemia have also been reported in patients treated with po-
tassium permanganate, which is considered to be a strong oxidizing 
agent [17]. Newer treatment protocols prefer the use of vegetable 
oils and liquid paraffin rather than water-soluble substances, since 
they prevent greater fumigation of phosphine and provide better 
motility of the gastrointestinal tract. This has been confirmed by 
some in vitro studies, as well as some case reports showing reduced 
acute AlP toxicity following the use of vegetable oils [16]. 

The results of experimental and clinical studies suggest the 
use of many other potential antidotes such as: glutathione, N-
acetylcysteine, vitamins C and E, boric acid, magnesium sulfate, 
melatonin, L-carnitine and others, which are thought to reduce 
harmful oxidative properties of AlP, but for most of them addi-
tional assessment is required [18]. 

Management of severe hypotension is still a current issue for 
clinicians as it is a major factor affecting the severity and out-
come of poisoning. A retrospective study conducted in Ethio-
pia reported a lower mortality rate of about 31% in hypotensive 
patients treated according to a protocol containing isotonic crys-
talloid solutions, dopamine, magnesium sulfate, hydrocortisone, 
and calcium gluconate in addition to gastric lavage [19]. Other au-
thors believe that the usual treatment with high doses of crystalloid 
isotonic solutions gives unsatisfactory results. Vasoactive amines 
(dopamine, norepinephrine and phenylephrine) also give limited 
success in shock resuscitation [20]. According to Marashi et al., 
the poor response to massive crystalloid administration and vaso-
active substances is due to insufficiency of the vessel wall integ-
rity and their increased permeability. They believe that congestion 
of the organs and fluid transduction in the serous cavities is due 
to increased permeability and is not associated with heart failure 
[21]. Having this in mind, they suggest the use of high-molecular-
weight colloidal solutions as volume expanders and resuscitation 
liquids. With this treatment they have successfully treated a pa-
tient with acute AlP poisoning [22]. Corticosteroids are still used 
in the treatment of AlP poisoning to reduce the doses of vasoac-

tive substances, to potentiate the body’s response to endogenous 
and exogenous catecholamines and to prevent the development of 
acute respiratory distress syndrome [23]. In order to find a solu-
tion for hemodynamic instability in patients with AlP intoxica-
tion, a single-centric randomized controlled trial was performed 
for the use of intralipid emulsion as an adjuvant therapy. Half 
of the patients received a continuous 20% intralipid emulsion 
(ILE) along with supportive treatment, and the rest did not. The 
benefits of ILE have been based on the known liposolubility of 
phosphine (phosphorus trihydride) with the assumption that ILE 
can counteract its toxic effects. The results of the study showed 
that intralipid emulsion was an effective and safe therapy, but 
the differences in mortality and mean systolic pressure between 
the groups were insignificant, while the need for intubation and 
mechanical ventilation were significantly smaller, confirming its 
therapeutic effect [24,25]. 

The second major problem faced by clinical toxicologists is 
the management of severe metabolic acidosis. Many authors use 
intravenous sodium bicarbonate to overcome acidosis. Some 
of those who corrected acidosis by intravenous administration 
of sodium bicarbonate, guided by basal excess, did not find a 
significant difference in pH and serum bicarbonate values be-
tween surviving and non-surviving patients [26]. There are also 
authors who believe that intravenous sodium bicarbonate cannot 
resolve metabolic acidosis, as HCO3- remains in the extracellu-
lar compartment, while intracellular acidosis worsens. Accord-
ing to them, generalized hypoperfusion is a major cause of se-
vere metabolic acidosis and suggest the focus of treatment to be 
on management of hypotension with limited use of intravenous 
bicarbonate only in cases with pH less than 7 [27]. 

There are also conflicting opinions regarding cardiac toxicity. 
Some authors consider myocardial injury to be the most likely 
mechanism for cardiovascular toxicity and suggest digoxin, an 
intra-aortic balloon pump, and trimetazidine to support cardiac 
function [28], while others consider tissue hypoperfusion and 
intracellular acidosis responsible for reduced cardiac function. 
More recently, the application of extracorporeal membrane 
oxygenation (ECMO) has been considered the most promising 
technique for providing temporary cardiorespiratory support 
[29, 30]. Some authors believe that high-dose insulin improves 
carbohydrate energy utilization and may improve myocardial 
contractility. They report that four out of five patients treated 
with this hyperinsulinemia-euglycemic approach survived [31].

Another important part of treatment is the tracking and treat-
ment of electrolyte imbalances, which may be responsible for 
cardiac dysfunction. Hypomagnesemia is often observed in 
patients acutely intoxicated with AlP, especially in those with 
hypotension and arrhythmia [32], but the therapeutic effects of 
magnesium sulfate supplementation are contradictory. Some 
studies have reported significantly fewer complications and re-
duced mortality in patients substituted for magnesium sulfate 
[33,34]. Contrary to this, in another study, no hypomagnesemia 
was observed, nor a significant difference in mortality between 
patients treated with and without magnesium sulfate was detect-
ed [35]. Therefore, most authors believe that magnesium sulfate 
should not be administered routinely, but only in patients with 
proven low levels [36]. Ca gluconate due to its mild membrane-
stabilizing effects is given together with magnesium sulfate for 
the treatment of ECG changes in patients acutely poisoned with 
ALP [33,36]. A wide range of changes in potassium and calcium 
levels can be expected. Their correction is strongly recommend-
ed together with the treatment of acidosis (for pH <7) that may 
contribute to overcoming conduction disturbances [16]. 
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Prognostic markers. It is generally accepted that mortality de-
pends on the ingested dose, the severity of the poisoning, the du-
ration and irreversibility of the shock despite the application of 
resuscitation measures. Although it is known that a dose of 150-
500 mg AlP is potentially lethal and that one tablet is sufficient 
for fatal outcome [37], a rare case of survival after AlP poison-
ing with the same dose, the same formulation (Phostoxin), the 
same time to hospitalization and the same supportive treatment 
as ours has been described [38]. 

Numerous clinical and laboratory findings may serve as pre-
dictors of mortality in patients with AlP poisoning. According 
to the results of one Iranian study that used multiple regression 
analysis, systolic blood pressure, Glasgow coma score, urinary 
output and serum bicarbonate had the highest predictive value 
[39]. Variables such as systolic blood pressure, Glasgow coma 
score, leukocyte number, glucose levels, urea, blood pH, elec-
trocardiogram changes, and number of ingested AlP tablets have 
been shown to be useful prognostic parameters in another study 
[40]. But the severity of the poisoning also depends on the form, 
i.e., the activity of the consumed preparation that contains AlP. 
Tablet consumption is associated with severe metabolic acidosis 
and high mortality, because they contain a fresh and active com-
pound. Broken tablets or granular forms contain less active com-
pound and therefore cause milder hypotension, milder metabolic 
acidosis and correspondingly lower mortality. Powdered forms 
of tablets do not cause systemic effects because they are inactive 
[3]. Arrhythmia is the most common cause of death in the first 
24 hours, while in the following days death is usually due to the 
presence of shock, acidosis, acute respiratory distress syndrome 
and arrhythmia [32].

In this paper we presented the first case of AlP poisoning 
treated in our Clinic after ingestion of a potentially fatal dose of 
one tablet of phostoxin (containing 3 grams of AlP) by a young 
woman. The diagnosis was made on the basis of medical history 
and clinical presentation, while a confirmation test with silver 
nitrate was not available at our institution. The patient received a 
single dose of about 50 grams of medical charcoal orally, as it is 
recommended up to 4 hours after poisoning with solid prepara-
tions of AlP in toxic doses, but in our case it proved to be insuffi-
cient to absorb this toxic substance. According to some authors, 
this may be due to the low molecular weight of AlP [16]. Gastric 
lavage was not performed because the patient vomited multiple 
times and because of the possibility of increased AlP disintegra-
tion and increased toxicity with solutions composed of water 
[32]. Since we had no experience with such poisonings, neither 
potassium permanganate nor liquid paraffin was prescribed for 
decontamination. Although stable on admission, she soon be-
came hypotensive and did not respond to standard supportive 
treatment, most likely due to the severe metabolic acidosis she 
developed. After she was transferred to the intensive care unit, 
she developed signs of multiorgan involvement, pulmonary ede-
ma, and respiratory failure despite all resuscitation measures. 
Signs of severe poisoning and prognostic factors for lethal out-
come were present in this patient soon after admission to the 
hospital, and the lethal outcome occurred on the fourth day. The 
failure of conventional treatment protocols in our and in many 
other cases, and, in general, the high mortality from deliberate 
poisoning with AlP preparations were our motive to conduct a 
literature review and discover other therapeutic modalities that 
would yield better results. 

It could be concluded that after many years each piece of the 
puzzle called acute AlP poisoning remains unsolved, including the 
main mechanism of toxicity. It is obvious that the management of 

acute oral poisoning with AlP is a challenging problem that clini-
cians still encounter. New knowledge is needed to answer the exact 
toxokinetic and toxodynamic mechanisms, as well as additional 
randomized trials on the effectiveness of newer therapeutic modali-
ties. In the absence of antidote and consensus on treatment, until 
newer and more successful therapeutic strategies are developed, the 
key to treatment is rapid decontamination and prompt resuscitation 
and initiation of supportive measures. In the meantime, to reduce 
mortality in general, it is advisable for governments to restrict the 
easy availability of this pesticide. 
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SUMMARY

FATAL ACUTE ALIMINIUM PHOSPHIDE POISONING 
- CASE REPORT AND LITERATURE REVIEW WITH 
REFERENCE TO CURRENT TREATMENT PROTO-
COLS AND OUTCOME

1Petkovska L., 1Babulovska A., 1Simonovska N., 
1Kostadinovski K., 2Brezovska J., 3Zafirova B.

1University Clinic for Toxicology, Faculty of Medicine; 2Institute 
of Medical and Experimental Biochemistry, Faculty of Medi-
cine; 3Institute of Anatomy, Faculty of Medicine; Ss. Cyril and 
Methodius University in Skopje, Republic of North Macedonia

 
Aluminum phosphide (AlP) has been known for more than 

80 years as an effective pesticide for grain protection, but also 
as a suicidal agent used for human self-poisoning. Phosphine 
gas released in contact with stomach acid after oral ingestion 
of AlP is responsible for its toxicity. The poison affects all 
systems, so the mortality rate is quite high, especially after 
deliberate ingestions. We report the first case of severe AlP 
poisoning seen in our institution with a fatal outcome and fur-
thermore, we present literature review on existing and newer 
treatment options.

A 35-year-old woman with a history of epilepsy was admit-
ted to the University Clinic for Toxicology in Skopje two hours 
after deliberate ingestion of one tablet of phostoxin (AlP). The 
first signs of poisoning were vomiting and abdominal pain, leu-
kocytosis, prolonged PT, as well as inverted T waves in D3, AVF 
and left precordial leads on ECG. After developing respiratory 
failure and hypotension she was transferred to the intensive care 
unit (ICU). Her blood pressure was 80/40 mmHg, pulse rate 120/
min. Laboratory findings showed signs of hepatic lesion, rhab-
domyolysis and renal failure (AST 2267.42 U/L, ALT 2102.26 
U/L, CPK 1334.81U/L, blood urea nitrogen 23.03 mmol/L, 
creatinine 211.9 µmol/L). Arterial blood gas analyses showed 
metabolic acidosis (pO2 9.6 kPa, pCO2 4.14 kPa, pH 7.15, bicar-
bonate 11 mmol/L, BE -15). The patient was placed on mechani-
cal ventilation. Despite fluid supplementation, intensive therapy 
and inotropic support, hemodynamic instability worsened and 
cardiopulmonary resuscitation was performed three times. Un-
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fortunately, the patient had a fatal outcome on the fourth day of 
intoxication.

Solid formulations of AlP are very toxic. One tablet of phostoxin 
containing 3 grams of AlP is sufficient for the progression of life-
threatening symptoms and fatal outcome. In the absence of antidote 
and elucidated mechanisms of toxicity, the key to treatment is rapid 
decontamination and initiation of resuscitation measures.

Keywords: aluminum phosphide, phosphine, toxicity, treat-
ment protocols, outcome.

РЕЗЮМЕ

СМЕРТЕЛЬНОЕ ОСТРОЕ ОТРАВЛЕНИЕ ФОСФИ-
ДОМ АЛЮМИНИЯ - ОТЧЕТ О СЛУЧАЕ И ОБЗОР 
ЛИТЕРАТУРЫ СО ССЫЛКОЙ НА ТЕКУЩИЕ ПРО-
ТОКОЛЫ ЛЕЧЕНИЯ И РЕЗУЛЬТАТЫ

1Петковская Л., 1Бабуловская А., 1Симоновская Н., 
1Костадиновская К., 2Брезовская Дж., 3Зафирова Б.

1Университетская клиника токсикологии, медицинский фа-
культет; 2Институт медицинской и экспериментальной 
биохимии, медицинский факультет; 3Институт анатомии, 
медицинский факультет Университета им. Кирилла и Ме-
фодия в Скопье, Республика Северная Македония

Фосфид алюминия (AlP) известен не только как эффек-
тивный пестицид для защиты зерна, но и как способ самоу-
бийства. Газообразный фосфин, выделяющийся при контакте 
с желудочной кислотой после перорального приема AlP, ответ-
ственен за его токсичность. Яд поражает все системы, поэтому 
смертность довольно высокая, особенно после приема внутрь. 
Сообщается о случае тяжелого отравления AlP со смертельным 
исходом; представлен обзор литературы и способы лечения.

35-летняя женщина с эпилепсией в анамнезе была госпи-
тализирована в Университетскую клинику токсикологии в 
Скопье через два часа после приема одной таблетки фос-
токсина (AlP) с целью самоубийства. Первыми признаками 
отравления были рвота и боли в животе, лейкоцитоз, дли-
тельная ПТ, а также инвертированные волны Т в D3, AVF 
и левых прекордиальных отведениях на ЭКГ. После разви-
тия дыхательной недостаточности и гипотензии пациентку 
перевели в отделение интенсивной терапии. Давление 
- 80/40 мм рт.ст., частота пульса - 120 в минуту. Лабора-
торные данные показали признаки поражения печени, со-
провождаемого рабдомиолизом и почечной недостаточно-
стью (АСТ 2267,42 Ед/л, АЛТ 2102,26 Ед/л, КФК 1334,81 
Ед/л, азот мочевины крови 23,03 ммоль/л, креатинин 211,9 
мкмоль/л). Анализ газов артериальной крови показал мета-
болический ацидоз (PO2 9,6 кПа, pCO2 4,14 кПа, рН 7,15, 
бикарбонат 11 ммоль/л, BE - 15). Пациент переведен на 
искусственную вентиляцию легких. Сердечно-легочная 
реанимация проведена трижды. Несмотря на добавление 
жидкости, интенсивную терапию и инотропную поддержку, 
гемодинамическая нестабильность усилилась. К сожале-
нию, у пациента на четвертый день интоксикации наступил 
летальный исход.

Твердые составы AlP весьма токсичны. Одной таблетки 
фостоксина, содержащей 3 грамма AlP, достаточно для про-
грессирования опасных для жизни симптомов и летального 
исхода. В отсутствие противоядия и выясненных механиз-
мов токсичности ключом к лечению является быстрая де-
зактивация и начало реанимационных мероприятий.

reziume

aluminis fosfidiT mwvave sasikvdilo mowamvla 
- SemTxveva praqtikidan da literaturis mimo-
xilva mkurnalobis Sedegebis gaTvaliswinebiT 
 
1l.petkovskaia, 1a.babulovskaia, 1n.simonovskaia, 
1k.kostadinovskaia, 2j.brezovskaia, 3b.zafirova 

1toqsikologiis sauniversiteto klinika; 2samed-
icino da eqsperimentuli bioqimiis instituti, 
medicinis fakulteti; 3kirilesa da mefodis sax. 
universitetis medicinis fakulteti, anatomiis 
instituti, skopie, respublika CrdiloeT makedo-
nia

aluminis fosfidi (AlP) cnobilia rogorc ara-
marto efeqturi pesticidi marcvleulis dasaca-
vad, aramed rogorc suicidis saSualebac. mis 
toqsikurobas gansazRvravs gazovani fosfini, 
romelic gamoiyofa kuWis mJavasTan AlP-is kon-
taqtis Sedegad misi peroraluri miRebis Sem-
deg. sawamlavi azianebs yvela sistemas, amitomac, 
sikvdiloba sakmaod maRalia. aRwerilia AlP-iT 
mZime sasikvdilo mowamvlis SemTxveva, mocemulia 
literaturis mimoxilva da mkurnalobis saSua-
lebebi.
35 wlis qali, anamnezSi epilefsiiT, hospitali-

zebuli iyo skopies toqsikologiis sauniver-
siteto klinikaSi suicidis mizniT fostoqsinis 
(AlP) erTi tabletis miRebidan ori saaTis Sem-
deg. mowamvlis pirveli niSnebi iyo Rebineba da 
tkivili mucelSi, leikocitozi, xangrZlivi pt, 
aseve, inversirebuli Т talRebi D3-Si, AVF-sa da 
marcxena prekardiul ganxrebSi ekg-ze. sunTqvis 
ukmarisobis da hipotenziis ganviTarebis Semdeg 
pacienti gadayvanili iyo intensiuri Terapiis 
ganyofilebaSi; arteriuli wneva – 80/40 mmHg, 
pulsis sixSire wuTSi – 120. laboratoriulma 
monacemebma aCvena RviZlis dazianeba, rabdomi-
oliziT da Tirkmlis ukmarisobiT (aspartatami-
notransferaza - 2267,42 erT/l, alaninaminotrans-
feraza - 2102,26 erT/l, kreatinkinaza - 1334,81 
erT/l, Sardovanas azoti - 23,03 mmol/l, kreati-
nini - 211,9 mkmol/l). arteriuli sisxlis gazebis 
analizma aCvena metaboluri acidozi (PO2 - 9,6 kp, 
pCO2 4,14 - kp, рН 7.15, bikarbonati - 11 mmol/l, BE 
-15). pacienti gadayvanili iyo xelovnur venti-
laciaze. gul-filtvis reanimacia Catarda sam-
jer. siTxis damatebis, intensiuri Terapiis da 
inotropuli mxardaWeris miuxedavad, hemodinami-
kuri arastabiluroba gaZlierda. samwuxarod, in-
toqsikaciis meoTxe dRes dadga letaluri gamo-
savali.

AlP-is myari Semadgenloba Zalian toqsikuria. 
fostoqsinis erTi tableti, romelic Seicavs 
AlP-s 3 grams, sakmarisia sicocxlisaTvis saSiSi 
simptomebis progresirebisa da letaluri gamo-
savlisaTvis. antidotis da toqsikurobis da-
zustebuli meqanizmebis ararsebobis pirobebSi 
mkurnalobis saSualebas warmoadgens swrafi 
dezaqtivacia da reanimaciuli RonisZiebebis 
dawyeba.


