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[GHoles  ABSTRACT

Background: Patients with acute poisoning sometimes require hospitalization in the Intensive
¢ Care Unit (ICU). The correct admission of these patients has resulted to lower mortality. This
Article info: i study compared the characteristics of adult patients with acute poisoning who were admitted to

Received: 29 Dec 2020 the poisoning ward and the ICU. We also determined the relevant outcome predictive factors.

First Revision: 20 Jan 2021 Methods: This cross-sectional study was conducted on adult acutely poisoned patients who

i were admitted to the emergency room of Khorshid Hospital affiliated with Isfahan University
¢ of Medical Sciences from October 2018 to 2019. The clinico-epidemiological variables and

Published: 25 Aug 2021 ' outcomes were compared between adult patients hospitalized in the ward (n=100) and ICU
{  (n=100). Binary logistic regression was used for predicting the outcome factors.

Results: The Mean+SE age of the study patients in the ICU and ward were 36.6+1.62
(median: 34) and 34.20+1.19 years, (median: 33, P=0.23), respectively. There was no
significant difference between the study groups respecting substance dependence, alcohol and
drug abuse, disease history, and the type of exposure (P>0.05). However, self-mutilation, the
kind of substance, the vital signs and level of consciousness at admission, and outcomes were
significantly different between the research groups (P<0.05). Variables predicting outcomes
(complication/death) were as follows: gender (male) (OR: 4.51; 95%CI: 1.51-13.42; P=0.007),
the kind of substance (pesticides) (OR: 8.84; 95%CI: 1.78-44.07; P=0.008), time to admission
(OR: 1.04; 95%CIL: 1.02-1.08; P=0.002), hypotension (OR: 14.88; 95%CI: 3.01-71.58;
P=0.001), and the place of hospitalization (ward) (OR: 2.85; 95%CI: 1.23-6.62; P=0.01).
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Conclusion: The self-mutilation, kind of substance, vital signs, level of consciousness at
admission, and outcomes were significantly different between the study patients hospitalized
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1. Introduction

ver the last few decades, the prevalence

of acute poisoning has been on the rise

[1]. Poisoning, as incidentally or inten-

tionally, is the main reason for referring

to hospitals and a common route for sui-
cide, globally. Poisoned patients are categorized at dif-
ferent levels respecting the need for critical care. Some
patients are hospitalized in the ward while needing the
Intensive Care Unit (ICU), while others are admitted to
the ICU without any indication. As the mortality rate is
significantly low in patients under intensive care, nu-
merous patients with drug poisoning are transferred to
the ICU just for close monitoring [2, 3]. Concerning the
limited number of ICU beds, patient categorization is vi-
tal in terms of survival [4]. The detailed evaluation of
poisoned patients not only prevents unnecessary ICU ad-
mission but also increases ICU availability for the need-
ed patients and decreases costs [5]. Therefore, without
an accurate tool for the decision, we endanger the health
of critical patients, waste facilities, human resources, and
the increment of hospitalization costs [6].

There exist few studies on patients with drug overdose
admitting to the ICU concerning the defined criteria for
admission. In a published study by Banderas-Bravo on
patients with drug poisoning in 3 ICUs in Spain, poison-
ing was a rare cause for ICU admission [7]. Lindqvist re-
ported that 21% of poisoning cases were admitted to the
ICU [8]. In the study by Van den Over, clinical assessment
supplemented with Electrocardiogram (ECG) and blood
gas analysis predicted the medium care/intensive care en-
vironment [9]. The results of a retrospective cohort study
on adult patients with opioid poisoning in the ICU indi-
cated that the most common indication for ICU admis-
sion was respiratory failure and the need for mechanical
ventilation [10]. Athavale et al. reported that the majority
of patients in poisoning ICU were due to intentional drug
overdose [11]. Additionally, based on an observational
study on poisoned patients in the ICU, mechanical venti-
lator support was required in most patients [12].

The criteria for ICU admission are dissimilar in dif-
ferent societies. Individuals’ access to medications and
toxins varies from one community to another. Moreover,
the availability of pre-hospital services and hospital facili
mkedso“555555ties conc/rning the amounts of antidote
and elimination techniques is not identical. Considering
the above-mentioned factors, we evaluated the clinico-ep-
idemiological characteristics of adult patients with acute
poisoning who were admitted to the ICU and wards. We
also determined the outcomes of prognostic factors.
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2. Materials and Methods

This cross-sectional $tudy was conducted on adult
acutely poisoned patients who were admitted to the emer-
gency room of Khorshid Hospital affiliated with Isfahan
University of Medical Sciences from October 2018 to
2019. This project was approved and financially support-
ed by the Isfahan University of Medical Sciences Ethical
Committee (Code: IRRMULMED.REC.1397.272). All
patients aged >18 years with acute poisoning were includ-
ed in the present study. Patients with envenomation and
those discharged with their consent were excluded from
this research. According to our local protocol, the need for
endotracheal intubation due to a decreased level of con-
sciousness, the use of mechanical ventilation, abnormal
electrocardiographic, and hemodynamic changes were
among the criteria for admission of patients to the ICU.
The diagnosis of poisoning was based on history, clinical
manifestations, and, if necessary, serological and toxico-
logical tests and toxicology urine analysis.

The sample size was determined using the formula of
comparing a variable in two communities, as follows:
95% confidence interval (Z1=1.96), test power of 80%
Z (1-b) as Z2=0.84, and P1=0.77 [9], P2=0.076 [9],
[n=200, ICU=100 & ward=100 patients)]. The study
subjects were selected by a nonprobability consecutive
sampling method. Patients’ data, including age, gender,
the kind of used substance, time from ingestion to admis-
sion, clinical manifestations at admission, e.g. vital signs
(blood pressure, temperature, respiratory rate, & pulse
rate), laboratory parameters, the duration of hospital stay,
outcome (recovery without complication; complication,
renal failure, hepatic failure, hypoxic encephalopathy,
aspiration pneumonia, other complications, & mortality)
were recorded in a data-gathering form.

The collected data were analyzed using SPSS v. 15.
P<0.05 was considered statistically significant. Chi-
squared or Fischer’s Exact test and Independent Samples
t-test was used in this research. The obtained results were
presented as frequency (percentage), mean (standard de-
viation or standard error), and median. The predictive
factors of outcomes were determined by binary logistic
regression (backward stepwise) analysis.

3. Results

The study sample consisted of 200 adult patients; of
whom, 100 and 100 patients were hospitalized in the
ICU and ward, respectively. Moreover, 37.5% of the
men and 12.5% of the women were hospitalized in the
ICU (P=0.01). There was no gender-wise significant
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difference in age (men: 37.94+16.46 y; and in the ICU
versus ward (men: 34.58+10.74 y; women: 33.65+13.50
y) (P=0.23). Self-mutilation, the kind of ingested toxic
agent, vital signs, and the level of consciousness at ad-
mission time were significantly different between the
study groups (P<0.05). Comparing clinico-epidemio-
logical variables between the study groups is presented
in Table 1. Pesticide intoxication was observed in 31
patients; of them, 15 cases were aluminum phosphide
poisoning and 7 cases were paraquat poisoning. Con-
sidering the kind of substance, pesticide poisoning was
higher in men (23 patients; 19 in the ICU & 4 in the
ward), compared to women (8 patients; 2 in the ICU
& 6 in the ward). Additionally, opioid poisoning was
more common in men, compared to women (39.6% vs.
19.7%), while multi-drug poisoning was more frequent
in women (31.8% vs. 21.6%; P=0.002).

The prevalence of complications/death was higher in
men, and patients poisoning with opioids and pesticides
(Table 2). Binary logistic regression analysis (binary
backward stepwise regression) was performed with and
without adjustment for age and gender. For simplicity,
recovery with complication and death cases were com-
bined as a single ordinal variable, comprising two pos-
sible outcomes: (0) recovery without complication, (1)
complication/death. The odds of complication/death in
pesticide poisoning was 6.44 times higher than other
poisonings (Table 3).

4. Discussion

We compared the clinico-epidemiological variables in
patients with acute poisoning hospitalized in the poison-
ing ward and the ICU as well as the outcome predic-
tive factors. There was no significant difference between
the mean age of the explored patients hospitalized in the
ICU and poisoning ward. However, as per Brandenburg
[3], the mean age of ICU patients was higher, compared
to the ward ones. Besides, the age of older than 55 was a
predictor for treatment in the ICU.

Most of the explored patients were men, similar to
other studies [13-15]. Additionally, 37.5% of the patients
hospitalized in the ICU were men. Moreover, complica-
tion/death was more in men, compared to women; thus,
gender was a significant factor for outcome prediction.
Similar to our result, there has been a linear relationship
between increased Sequential Organ Failure Assessment
(SOFA) score and male gender and adverse outcome
[12]. Furthermore, male gender was correlated to in-hos-
pital mortality in the study of Lindqvist and associates
[8]. However, according to Mehrpour et al., the outcome
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was not significantly different between the genders; it
might be due to different study protocols, as they had
evaluated only patients hospitalized in the ICU [13]. The
kind of substance may be another reason for gender dif-
ferences in outcome, as opioids and pesticide poisoning
were more common in men and multi-drug poisoning
was more in women. Furthermore, there was a signifi-
cant difference in the outcome of the patients respecting
the kind of substances. The age of the men could not
be the reason; there was no significant gender-wise dif-
ference in age concerning the place of hospitalization as
well as the outcome.

Our study results indicated the mean Pulse Rate (PR)
was significantly higher in ICU patients. In a study, PR of
105 has predicted patients with a need for ICU treatment
[3]. Although the frequency of abnormal blood pressure
was not different between patients in the ICU vs. ward,
patients with hypotension presented 14.88 times higher
odds of complication/death, compared to others. Some
patients with abnormal hypotension were hospitalized in
the ward because of the limited number of ICU beds.
Brandenburg et al. reported that patients with Systolic
Blood Pressure (SBP) of <100 mmHg required ICU
treatment 3.6 times more, compared to the patients with
SBP of 120-130 mmHg [3]. Abnormal blood pressure
had a sensitivity of 31.4% and specificity of 92.4% in the
study of Oever and colleagues [9].

The low level of consciousness was more common
in our ICU patients. Studies reported that patients with
Glasgow Coma Scale (GCS) of less than 6 needed ICU
treatment 6.62 times more than others [3]. Moreover,
Mehrpour et al. reported a GCS of less than 13 in 65% of
patients in the ICU [13]. In our study, the number of pa-
tients with self-mutilation was higher in ICU than in the
ward. No similar study was found in this regard. It might
be due to severe psychiatric disorders which resulted in
severe poisoning needed for ICU care. In a study in Tur-
key, a suicidal attempt was the most common cause of
ICU admission in patients with poisoning [16].

In our study, the rate of complication/death was 4.5%
in patients hospitalized in the ward. Complication/
death was 2.85 times higher in patients hospitalized in
the ward, compared to those in the ICU. The lower re-
sources and nurse to patients ratio in the ward and its
lack of close monitoring as it is present in the ICU may
explain this difference. Furthermore, some patients stay
in the ward because of a limited number of ICU beds.
Our results revealed the complication/death in the ICU
was equal to 13%. In the study about the causes of coma
in patients who were admitted to poisoning ICU, 18.6%
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Table 1. Comparing different variables between the study patients hospitalized in the poisoning ward and ICU

Groups
Variables Total (N=200) P
ICU (n=100) Ward (n=100)
Male 75 (37.5) 59 (29.5) 134 (67)
Gender 0.01
Female 25 (12.5) 41(20.5) 66 (33)
History of disease + 27 (13.7) 17 (8.6) 44 (22.3) 0.08
Smoking + 60 (31.1) 50 (25.9) 110 (57) 0.11
Addiction 5 44(22.2) 37(18.7) 81 (40.9) 0.31
Previous suicide + 21(10.7) 20(10.2) 41 (20.8) 0.86
Self-harming + 21 (10.7) 10 (5.1) 31 (15.8) 0.03
Drug abuser (Alcohol) + 4(36.4) 0(0.0) 4 (36.4) -
Opioids 26 (13) 36 (18) 62 (31)
Pesticides 21 (10.5) 10 (5) 31(15.5)
Ingested toxin Multi drug 25 (12.5) 25 (12.5) 50 (25) 0.23
Other medications 15 (7.5) 15 (7.5) 30 (15)
Unknown 13 (6.7) 14 (7) 27 (13.5)
Alert 31(15.5) 60 (30) 91 (45.5)
Lethargic 28 (14) 33 (16.5) 61 (30.5)
Obtundation 5(2.5) 0(0) 5(2.5)
Level of consciousness 0.000
Stupor 16 (8) 4(2) 20(10)
Coma 16 (8) 1(0.5) 17 (8.5)
Agitation 4(2) 2(1) 6(3)
Adm'ss'?n:iﬁ;"se rate Mean#SD (median) 94.25+22.38(89) 86.98+15.82 (85) 90.61+19.67(86)  0.009
Normal 94 (47) 100 (50) 194 (97)
Cardiac conduction 0.03
Abnormal 6 (3) 0(0) 6(3)
Normal 73 (36.5) 96 (48) 196 (84.5)
Respiratory system 0.000
Abnormal 27 (13.5) 4(2) 31 (15.5)
Normal 70 (35) 90 (45) 160 (80)
Oxygenation 0.000
Abnormal 30(15) 10 (5) 40 (20)
Normal 93 (46.5) 97 (48.5) 190 (95)
Blood pressure” 0.33
Abnormal 7 (3.5) 3(1.5) 10 (5)
10.91+1.60 10.69+1.89 10.79+1.24
Time from ingestion to admission (hours) 0.92
(median, 6) (median, 5) (median, 5)
Recovered without complication 74 (37) 91 (45.5) 165 (82.5)
Outcome 0.002
Complications/ death 26 (13) 9(4.5) 35(17.5)
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Data are presented as Mean+SD (median); or number (percentage) where appropriate; “Abnormal blood pressure (hypotension was

considered systolic blood pressure less than 90 mmHg).
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Table 2. Comparing different variables concerning outcome in the evaluated patients
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Recovered Without

Complications/

Variabl Total (N=2 P
SHabies Complications (n=165) Death (n=35) Il (ALY
Male 103 (51.5) 31 (15.5) 134 (67)
Gender 0.003
Female 62 (31) 4(2) 66 (33)
34.99+14.46 37.38+12.85
Age (y) 0.37
(median; 32) (median: 36.5)
Opioids 49 (24.6) 13 (6.5) 62 (31)
Multidrug 43 (21.5) 7 (3.5) 50 (25)
Ingested toxin Pesticides 19 (9.5) 12 (6) 31(15.5) 0.003
Others 28 (14) 2(1) 30 (15)
Unknown 26 (13) 1(0.5) 27 (13.5)
Smoking 88 (45.6) 22 (11.4) 110 (57) 0.21
Addiction 62 (31.3) 19 (9.6) 81 (40.9) 0.07
History of disease 37 (18.8) 7 (3.6) 44 (22.4) 0.78
Alert 74 (37) 17 (8.5) 91 (45.5)
Lethargic 54 (27) 7 (3.5) 61 (30.5)
Obtundation 4(2) 1(0.5) 5(2.5)
Level of consciousness 0.50
Stupor 16 (8) 4(2) 20 (10)
Coma 12 (6) 5(2.5) 17 (8.5)
Agitation 5(2.5) 1(0.5) 6(3)
Normal 160 (80) 34(17) 194 (97)
Cardiac conduction 0.95
Abnormal 5(2.5) 1(0.5) 6(3)
Normal 141 (70.5) 28 (14) 169 (84.5)
Respiratory system 0.42
Abnormal 24 (12) 7(3.5) 31(15.5)
Normal 132 (66) 28 (14) 160 (80)
Oxygenation 0.61
Abnormal 33 (16.5) 7 (3.5) 40 (20)
Normal 161 (80.5) 29 (14.5) 190 (95)
Blood pressure 0.002
Abnormal 4(2) 6(3) 10 (5)
ICU 74 (37) 26 (13) 100 (50)
0.002
Ward 91 (45.5) 9 (4.5) 100 (50)
7.93+0.86 22.96+4.71 10.79+1.24
Time from ingestion to admission (hours) 0.000
(median: 5) (median: 10) (median: 5)
89.57+18.28 95.53+24.99 90.61+19.67
Admission Pulse rate (/min) 0.10
(median: 86) (median: 90) (median: 86)
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Data are presented as Mean+SD (median) or Mean+SE (Median) or number (percentage) where appropriate.
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Table 3. Predictive factors for outcome in the evaluated patients

Variables

OR(95% CI) Adjusted” OR(95% ClI) Non Adjusted

Gender (men)n

Ingested toxin" (pesticides)

Outcome prediction ] . . .
P Time from ingestion to admis-
sion” (Hour)

Place of hospitalization™ (Ward)

Hypotension

5.82 (1.64-20.65) (P=0.006) 4.66 (1.57-13.84) (P=0.006)

6.44 (1.23-33.61) (P=0.02) 8.84 (1.78-44.07) (P=0.008)
1.04 (1.02-1.08) (P=0.002) 1.05 (1.03-1.09) (P<0.0001)
2.85 (1.23-6.62) (P=0.01) 3.55 (1.56-8.04) (P=0.002)

14.88 (3.01-71.58) (P=0.001) 8.32 (2.21-31.34) (P=0.002)

*Adjusted for age and gender; ) adjusted for age; OR: Odds Ratio; CI: Confidence Interval

of patients were expired [17]. Also, the mortality rate of
patients admitted to poisoning ICU was reported at 4.1%
and 6.1% in other studies [18, 19].

Poisoning with opioids, pesticides, and multi-drugs
were the most common cases in patients hospitalized
in the ICU. In the study by Athavale, benzodiazepines
were the most drug poisoning cases admitted to the ICU
[11]. Additionally, in another study, [13] the most com-
mon causes of intoxication in the ICU admission were
pharmaceutical drugs (36.6%), opioids (26.2%), and pes-
ticides (13.9%). The reason for the difference may be
related to the availability of multiple medications and
toxins in various communities. Pesticide poisoning was
an important factor in outcome prediction in our study.
Most of the patients with pesticide poisoning had ingest-
ed aluminum phosphide tablets (15 cases) and paraquat
solution (7 cases). There is no definite treatment for alu-
minum phosphate and paraquat poisoning; thus, mortal-
ity remains high with these two pesticides [20, 21].

Finally, patients who presented late to the hospital
manifested greater complications and mortality. The
time between ingestion to admission has a great impact
on the efficiency of treatments, especially antidotes, thus
risk the outcomes [22]. Delayed arrival times were asso-
ciated with higher severity scores concerning the gastro-
intestinal, kidney, and nervous system in toddlers [23].

5. Conclusion

In summary, self-mutilation, the kind of substance, vital
signs, the level of consciousness at admission, and out-
comes were significantly different between patients hos-
pitalized in the ICU and ward. Gender (men), the kind of
substance (pesticides), time to admission, hypotension,
and the place of hospitalization (ward) were significant
factors for outcome (complication/death) prediction.

International Journal of
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Therefore, for a better therapeutic outcome in patients
with acute poisoning, it might be suggested besides the
major parameters (breathing abnormality, cardiac con-
duction disorders, oxygenation abnormality, need for
mechanical ventilation, and abnormal blood pressure),
some other parameters (toxic agent, e.g. pesticides, the
gender of patients, time from toxic ingestion to admis-
sion) for ICU admission of patients may be considered.
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