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Abstract
Food aspiration is one of the major health risks for elderly people in nursing homes which could lead to death. Moreover, 
misconducts in pharmacotherapy may represent a potential risk of adverse drug reactions. It is reported here the toxicological 
evaluation of a combined death by food aspiration and acute escitalopram intoxication of a psychiatric subject, occurred in a 
nursing home. An 89-year-old man, suffering from dysphagia and Alzheimer’s, was resident in a nursing home. He was fed 
with a liquid diet administered directly in mouth using a syringe. The man was also being treated with escitalopram 10 mg 
tablet. One evening, after receiving the meal in the usual way, the man complained of sudden illness. Carried to the emergency 
room, the man died about 3 h later with a diagnosis of cardiogenic shock subsequentially to ab ingestis. The histological 
findings revealed the presence of exogenous material, probably food, up to the finest bronchial branches. The toxicological 
examination revealed the presence of escitalopram and its main metabolite, desmethylcitalopram: in the blood 1972 ng/ml 
and 285 ng/ml, in the brain 4657 ng/g and 1025 ng/g, in the gastric content 2317 ng/g and 423 ng/g, in the lung 21,771 ng/g 
and 468 ng/g, respectively. The bad practice of the nurses to dissolve the escitalopram tablet in the liquefied food and to 
administer the therapy with a syringe directly into the mouth emerged thanks this investigation. Following food aspiration, 
escitalopram was absorbed by inhalation route, reaching high concentrations in blood and tissues. The death occurred due 
to a combined mechanism between food aspiration and the escitalopram toxic action.
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Introduction

Pulmonary aspiration is one of the major health risks for 
elderlies in nursing home (NH), which could lead to respira-
tory infections, aspiration pneumonia or sudden bolus death 
[1]. Dysphagia, neurological disorders, and drug-sedation 
comprise the commonest risk factors for aspiration-related 
deaths [2].

Over the years, there has been an increase in use of 
antidepressant in NH [3], especially among residents with 
dementia or cognitive impairment [4]. In NH, misconducts 
in medication therapy may represent a potential risk of 
adverse drug reactions and accidental poisonings [5].

Medical liability is an increasingly issue worldwide; how-
ever, few studies are still reported to demonstrate when the 
medical malpractice occurred [6].

The toxicologist can provide an important contribution 
to the forensic investigation in establishing the pathogenetic 
mechanism underlying the death but also in identifying any 
medical malpractice from a pharmacological point of view.

It is reported here the toxicological evaluation of a com-
bined death by food aspiration and acute escitalopram intoxi-
cation occurred in a nursing home.
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Material and method

Case history

An 89-year-old man, suffering from dysphagia and Alzhei-
mer’s, was resident in a nursing home. He was also suffering 
from hypercholesterolemia, urinary and fecal incontinence, 
carotid atherosclerosis, gastroesophageal reflux, hiatal her-
nia, and bedrest.

During his stay in the nursing home, several times, he was 
transported to the hospital for repeated episodes of cerebral 
ischemia.

Due to his dysphagia, he was fed with a liquid diet admin-
istered directly in mouth using a syringe. The man was being 
treated with 10 mg/day escitalopram tablet.

One evening, after receiving the meal in the usual way, 
the man complained of sudden illness, with vomiting and 
breathing difficulties, a SatO2 of 72%, hypotension, and 
tachycardia. Carried to the emergency room, he arrived in a 
soporous-comatose state, with rales, undetectable saturation, 
and arterial pulses present.

The man died about 3 h later with a diagnosis of cardio-
genic shock from suspected ab ingestis with acute respira-
tory failure in a patient with senile dementia.

At first, the autopsy and histopathological examinations 
were disposed. A complete autopsy was performed about 
24 h after death. Samples for possible further toxicological 
investigation were also collected, that were stored at − 20 °C.

To evaluate if excessive drug doses were administered to 
the man, such as to alter his psychophysical state at the time 
of aspiration, the forensic toxicological investigation was 
also subsequently ordered.

Histopathological analysis

Histological sections of the heart, lungs, kidneys, liver, and 
brain were stained with hematoxylin and eosin for micro-
scopic examination [7].

Toxicological analysis

Complete toxicological investigation was performed. Untar-
get analysis, ethanol, common abuse substance, benzodiaz-
epines, antidepressant, and antipsychotic were analyzed on 
femoral blood sample.

For analyses of escitalopram and desmethylcitalopram, 
aliquots of 2 ml of femoral blood and 2 g of homogenated 
brain, lung, and gastric content samples were extracted by 
LLE method [8]. Each sample was added with clozapine 
(internal standard) at 1000 ng/ml or ng/g. Subsequently, each 
sample was added with 4 ml of saturated sodium solution 

(pH = 11.5) and 1.5 g of sodium chloride. After, the mixture 
was extracted twice with chlorobutane (8 ml and 4 ml of 
solvent, respectively).

The organic phases were taken, collected in clean tubes, 
and added with 3 ml of sulfuric acid 0.1 N. Then, after the 
agitation and centrifugation, the water phase of each sample 
was taken and extracted twice with 2.5 ml of chlorobutane, at 
first at pH = 8, by alkalization with 0.5 ml of phosphate buffer 
at pH = 7 and 0.5 ml of sodium hydroxide 1 N, and subse-
quently to pH 12 by a further addition of sodium hydroxide 
1 N. For of each sample, the two organic phases have been 
collected together and the solvent was evaporated by nitrogen 
flow up to obtain dried residues; these have been solubilized 
with 50 µl of acetone and transferred to autosampler vials 
with conical insert, for the followed GC–MS analyses.

The samples were analyzed by a gas chromatograph from 
Agilent Technologies (AT) mod. 6890N connected to an AT 
mass spectrometer mod. 5973 Inert with AT 7683 Series 
autosampler.

The chromatographic run was conducted at a pro-
grammed temperature: initially the temperature varied from 
100 to 220 °C with increments of 30 °C per minute and from 
220 to 300 °C with increments of 5 °C per minute; finally, it 
is kept constant for 3 min at 300 °C. The capillary column 
used is an Agilent EVDX-5MS, 25-m long, 0.20 mm i.d., 
and 0.33-mcm film thickness.

The amount of sample injected into the gas chromato-
graph was 1 µl. The detection was performed in Selected 
Ions Monitoring (SIM) mode. Table 1 schematizes the ions 
of escitalopram, desmethylcitalopram, and clozapine.

Results

The autopsy mainly ascertained: pleural adhesions at the 
apex of the left lung; fluid blood without thrombus and clots 
into the pulmonary vessels; a massive amount of foam into 
the trachea and the lungs; exogenous material, probably 
food, up to the bronchial branches (Fig. 1). The weight and 
the height of the body and organs weight are reported in 
Table 2.

The histological findings of the lungs revealed a dilation 
of the respiratory spaces, alternating with bronchopneumo-
nia foci, and the presence up to the finest bronchial branches 

Table 1   SIM parameters of escitalopram, desmethylcitalopram, and 
clozapine (I.S.)

Analytes First ion Second ion Third ion

Escitalopram 58 238 208
Desmethylcitalopram 44 238 310
Clozapina (I.S.) 243 256 192
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of exogenous material, compatible with liquified food. In 
addition, there were cases of endo-alveolar hemorrhage, dif-
fuse arteriolar micro-thromboembolism, and endo-alveolar 
edema with pulmonary vasculopathy (Fig. 2). On the heart, 
a myocyte hypertrophy associated with fine interstitial fibro-
sis, small interstitial scars (Fig. 3), moderate coronary occlu-
sion due to the histopathologic picture of a chronic ischemic 
heart disease and hypertrophy of the right ventricular myo-
cardium were showed.

The histological findings of the brain revealed a wide-
spread hydropic degeneration without evidence of major 
ischemic injury. The liver showed preserved laminar archi-
tecture and marked congestion of the sinusoidal network. 
Kidneys showed histological findings of interstitial nephritis 
with hyalinosis of multiple glomeruli.

The toxicological examination revealed the presence 
of escitalopram and its main metabolite, desmethylcitalo-
pram in all investigated samples. In Table 3, femoral blood, 
brain, lung and, finally, gastric content concentrations of 

escitalopram and its metabolite are reported. No other sub-
stance was highlighted.

Discussion and conclusion

Initially, the circumstantial data, autopsy, and histopatho-
logical findings led the forensic pathologist to conclude that 
the death was due to an asphyxia death, subsequentially to 
an ab ingestis.

However, the hypothesized dynamic was not fully explan-
atory of the case. Aspiration of gastric material can lead 
to choking, pneumonitis, pneumonia, and acute respiratory 
distress syndrome [9]. Therefore, the aspiration could lead 
to or a rapid death due to airway occlusion [10] or the onset 
of a respiratory infection which has a slower course respect 
to what occurred in our case [11].

At first, the toxicological investigation was disposed only 
to establish whether the psychophysical conditions of the 
man at time of death were altered by drug action.

The toxicological analyses revealed a high concentration 
of escitalopram in the blood, compatible with acute or lethal 
intoxication.

Escitalopram is an antidepressant drug belonging to 
selective serotonin reuptake inhibitors (SSRIs). It is consid-
ered a rather safe drug as intoxication with fatal outcome is 
rare. There is no reference toxic dose [12]. Only some cases 
of escitalopram intoxication, even lethal, are reported in the 
literature [13]. Postmortem escitalopram blood concentra-
tions about 360 ng/mL could be considered dangerous [14].

The hypothesis of the toxicologist was that the death 
occurred due to a combined mechanism between the aspi-
ration of food and the toxic action of escitalopram, which 

Fig. 1   Fluid in the trachea and bronchia (A), exogenous material up to the bronchial branches (B), back surface of the heart, and coronary sec-
tion (C)

Table 2   Weight and height of the body and organs weight

Units Measurements

Body height cm 139
Body weight kg 53
Left lung weight g 356
Right lung weight g 325
Brain weight g 1029
Liver weight g 587
Left kidney weight g 68
Right kidney weight g 74
Heart weight g 272
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probably led quickly to arrhythmias, respiratory distress, 

and comatose state [15]. Given the high concentrations 
of escitalopram mainly in the lung, it was also suspected 
that the tablet was dissolved in liquefied food adminis-
tered by a syringe that was accidentally aspirated. The 
bioavailability of the drug absorbed from the respira-
tory tract is far greater compared to the oral route. The 
inhalation route consists of a large absorption surface 
represented by the pulmonary alveoli which are in very 
close contact with the blood capillaries; subsequentially, 
a rapid and high absorption of the inhaled substances 
derives. Furthermore, the bioavailability of the inhalation 
route also increases due to the lack of first pass hepatic 
metabolism [16].

This insight and toxicological data led the magistrate to 
gather additional information questioning the nursing staff. 
From their statements, it emerged that the nurses used to dis-
solve the escitalopram tablet in liquefied food and to admin-
ister it with a syringe directly into the mouth.

Although manipulating the pharmaceutical formulation 
is a very common procedure and can often provide numer-
ous benefits [17], sometimes the practice of crushing or 
splitting tablets can lead to health problems, as not all tab-
lets are suitable for this purpose, for example, film-coated 
escitalopram tablets [18]. The crushing of film-coated, 
prolonged, or extended-release tablets could compromise 
their efficacy, as well as increase the risk of adverse effects 

Fig. 2   Dilation of the respiratory spaces alternating with endoalveolar edema and pulmonary vasculopathy [(A, B), H&E]. Foci of bronchopneu-
monia and presence of exogen material (C, H&E) compatible with liquified food, up to the finest bronchial branches (D, H&E)

Fig. 3   Hypertrophy of cardiomyocytes associated with fine interstitial 
scars and small vessels obstructive disease (H&E)

Table 3   Escitalopram and desmethylcitalopram concentrations

Samples Units Escitalopram Desmethylcitalopram

Femoral blood ng/ml 1972 285
Brain ng/g 4657 1025
Lung ng/g 21,771 468
Gastric content ng/g 2317 423
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and acute poisoning due to the uncontrolled release of the 
active ingredient [17].

In cases where the patient is unable to take the tab-
lets intact, it would be necessary to recur to liquid solu-
tions, for example, drops. Furthermore, for dysphagia 
patients, it would be necessary to administer the crashed 
and dissolved drugs using enteral feeding tubes, such as 
the nasogastric tube or the Percutaneous Endoscopic Gas-
trostomy (PEG) [18].

Therefore, trituration of the drug, dissolution in food, 
and subsequent administration directly into the mouth 
by syringe cannot be considered suitable and safe prac-
tices. Indeed, escitalopram, reaching the deep airways, 
have caused an acute intoxication which, combined with 
aspiration, rapidly led to the death of the man.

However, some consideration about this death was high-
lighted. The administration of the tablet dissolved in the 
food preparation and the aspiration of the food into the 
airways justified the high concentrations of escitalopram 
in the blood and tissues of the man, thus excluding that an 
excessive dosage of the medicine was administered volun-
tarily or accidentally.

Moreover, since the comorbidities of which the man 
was affected, the food aspiration up to the finest bronchial 
branches would still have resulted probably in death even 
without the toxic action of escitalopram. Furthermore, 
even if the dissolved escitalopram had been in the form of 
drops, food aspiration would have still led the drug enter-
ing the airways.

Finally, even if the man had been fed with artificial 
nutrition through more appropriate medical devices such 
as the nasogastric tube or the PEG, there is still no scien-
tific evidence that this practice reduces the incidence of 
adverse events such as accidental inhalation of food or, 
in any case, that it increases the survival rate in subjects 
with comorbidities such as dementia, persistent vegetative 
state [19–21].

This report could be of highest importance for healthcare 
professionals working in nursing homes to improve the man-
agement of psychiatric elderly patients.

Combined death is not common, but this case report 
underscores how critical is that the forensic pathologist 
should not stop to identify the most obvious first cause of 
death without considering the possibility of combined death 
mechanisms.

This report clearly highlighted the importance of the toxi-
cologist in forensic investigations. The close collaboration 
between the different forensic skills is essential for the reso-
lution of even apparently simple cases. In this investigation, 
without the involvement of the toxicologist, the pathogenetic 
mechanism of death and the bad practice of the nurses would 
never be discovered.

Thanks to this case report it was possible to appreciate 
how useful the toxicologist’s evaluation is in medico-legal 
investigations, not only to highlight the presence of one or 
more substances and their respective concentrations but also 
in investigating the causal link between death and any mis-
conduct by healthcare professionals.
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