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Background. Incorporation of death risk factors in case of urgent pathology in children remains a matter of argument. Objective. Our aim was to determine death predictors in children hospitalized in emergency. Methods. In a retrospective cohort study, we analyzed the data of inpatient's medical records (form 003/u) of resuscitation patients aged 0-17 years hospitalized in the Rostov region in 2006–2017. We recorded a favourable outcome of the underlying disease in case of patient discharge from the hospital and death in case of death in the hospital. Results. We studied the data of 151 children (boys — 61%), median age 10 (2; 36) months. Among the predictors of death in a hospital (90 out of 151 patients, 60%), we determined the disease duration up to 24 hours (odds ratio, OR, 2.1, 95% confidence interval, CI, 2.1–4.1), self-referral hospitalization (OR 3.0, 95% CI 1.1–10.4), hospitalization in a moderate (OR 19.6, 95% CI 12.6–337.4) or extremely critical condition (OR 103.1, 95% CI 6.2–1,718.9), sepsis / generalized infection (OR 5.8, 95% CI 2.3–15.0), decrease in diastolic blood pressure (BP) ≥20% of the reference value (OR 7.0, 95% CI 1.3–38.4), score ≤14 points by the Glasgow coma scale (OR 10.6, 95% CI 4.1–24.6). Predictors of death at the resuscitation phase (72 of 133 patients, 54%) included cerebral dysfunction (OR 3.8, 95% CI 1.5–9.1), shock (OR 3.1, 95% CI 1.3–7.0), decrease of ≥20% in the reference value for respiratory rate (OR 24.2, 95% CI 3.1–186.2), heart rate (OR 29.0, 95% CI 1.7–497.2), systolic blood pressure (OR 5.2, 95% CI 1.9–14.7), diastolic blood pressure (OR 5.4, 95% CI 1.9–15.3), increase of ≥20% in the reference value for glucose level (OR 2.1, 95% CI 1.1–4.5), and creatinine (OR 4.3, 95% CI 1.5–12.6). Conclusion. We identified the predictors of death in children hospitalized in emergency. They can be used to consistently assess the risk of death in a hospital.
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RESULTS
Table 1. Characteristics of patients hospitalized in emergency, with the estimated probability of a fatal outcome in a hospital
	Parameter
	Survivors, n =61, abs. (%)
	Fatal outcome, n =90, abs. (%)
	OR (95% CI)

	Duration of the disease*:
	
	
	

	• < 24 h
	24 (39)
	52 (58)
	2.1 (1.1–4.1)

	• 1–3 days
	17 (28)
	15 (17)
	0.5 (0.2–1.1)

	• 4–7 days
	12 (20)
	13 (14)
	0.7 (0.3–1.6)

	• >7 days
	5 (8)
	6 (7)
	0.8 (0.2–2.7)

	• Not available
	3 (5)
	4 (4)
	0.9 (0.2–4.2)

	Way of hospitalization:
	
	
	

	• Emergency medical service
	41 (67)
	69 (77)
	1.6 (0.8–3.3)

	• Self-referral
	4 (7)
	17 (19)
	3.3 (1.1–10.4)

	• Outpatient service referral
	16 (26)
	4 (4)
	0.1 (0.0–0.4)

	Hospitalized in hospitals of
	
	
	

	• Level I
	7 (12)
	43 (48)
	7.2 (2.9–17.6)

	• Level II
	54 (89)
	46 (51)
	0.1 (0.1–0.3)

	Infectious diseases**:
	8 (13)
	47 (52)
	7.2 (3.1–17.0)

	• Generalized forms (sepsis and generalized viral-bacterial infection)
	6 (10)
	35 (39)
	5.8 (2.3–15.0)

	• Non-generalized forms (meningococcal infection, herpetic gastroenterocolitis) 
	2 (3)
	12 (13)
	4.5 (1.0–21.0)

	• Respiratory infections (laryngitis, tracheitis, bronchitis, pneumonia)
	21 (51)
	6 (7)
	0.1 (0.1–0.4)

	• Bronchial asthma
	0 (0)
	1 (1)
	–

	Conditions in the perinatal period:
	10 (16)
	4 (4)
	0.2 (0.1–0.8)

	• Intrauterine infection
	8 (13)
	3 (3)
	0.2 (0.1–0.9)

	• Birth trauma, RDS
	2 (3)
	1 (1)
	0.3 (0–3.7)

	• Other diseases***
	11 (18)
	28 (31)
	2.1 (0.9–4.5)

	Score by the Glasgow coma scale, points:
	
	
	

	• Medication sedation
	0 (0)
	2 (2)
	–

	• 3–9
	3 (5)
	31 (34)
	10.0 (2.9–35.1)

	• 10–14
	4 (7)
	18 (20)
	3.6 (1.1-11.1)

	• 15
	54 (89)
	39 (43)
	0.1 (0.0–0.2)

	HR (n =58/100):
	
	
	

	• decrease of <20%****
	1 (2)
	4 (5)
	3.1 (0.3–28.3)

	• decrease of ≥20%
	0 (0)
	8 (10)
	–

	• increase of <20%
	21 (36)
	16 (21)
	0.5 (0.2–0.98)

	• increase of ≥20%
	9 (16)
	21 (27)
	2 (0.8–4.8)

	SBP (n =13/25):
	
	
	

	• decrease of <20%
	4 (31)
	3 (12)
	0.3 (0.1–1.7)

	• decrease of ≥20%
	4 (31)
	15 (60)
	3.4 (0.8–14.0)


	• increase of <20%
	1 (8)
	2 (8)
	1 (0.1–12.7)

	• increase of ≥20%
	0 (0)
	1 (40)
	–

	DBP (n =13/25):
	
	
	

	• decrease of <20%
	7 (54)
	3 (12)
	0.1 (0.0–0.6)

	• decrease of ≥20%
	2 (15)
	14 (56)
	7 (1.3–38.4)

	• increase of <20%
	1 (8)
	1 (4)
	0.5 (0.0–8.7)

	• increase of ≥20%
	0 (0)
	1 (4)
	–

	RR (n =47/71):
	
	
	

	• decrease of <20%
	2 (4)
	8 (11)
	2.9 (0.6–14.1)

	• decrease of ≥20%
	0 (0)
	7 (10)
	–

	• increase of <20%
	11 (23)
	10 (14)
	0.5 (0.2–1.4)

	• increase of ≥20%
	14 (30)
	21 (30)
	1 (0.4–2.2)

	SpO2 (n =17/10):
	
	
	

	• decrease of <20%
	11 (65)
	4 (40)
	0.4 (0.1–1.8)

	• decrease of ≥20%
	0 (0)
	1 (10)
	–

	Time from the moment of hospitalization to the primary consultation by correspondence by a reanimatologist of the intensive care unit (n = 10/36):
	
	
	

	• up to 2 hours
	6 (60)
	14 (39)
	0.4 (0.1–1.8)

	• 2–6 hours
	1 (10)
	10 (28)
	3.5 (0.4–31.0)

	• 6–12 hours
	0 (0)
	4 (11)
	5.6 (0.3–121.4)

	• 12–24 hours
	1 (10)
	2 (6)
	0.8 (0.1–11.4)

	• More than 24 hours
	2 (20)
	6 (17)
	1.5 (0.2–11.1)


Note. * — the period from the appearance of the first signs of the disease to inpatient admission, ** — upon admission to a hospital, *** — diseases of the endocrine, nervous system, trauma, sudden death syndrome, allergic reactions, **** — decrease or increase in the parameter (HR, BP, RR, SpO2) as compared with the lower or upper reference limit of the age norm, respectively. RDS — respiratory distress syndrome of the newborn, HR — heart rate, SBP / DBP — systolic / diastolic blood pressure, RR — respiratory rate, SpO2 — oxygen saturation of pulsatile arterial blood.
Table 2. Characteristics of patients hospitalized to anesthesiology-resuscitation departments of medical organizations
	Parameter (upon admission to the intensive care unit)
	Survivors, n =61, abs. (%)
	Fatal outcome, n =72, abs. (%)
	OR (95% CI)

	The period from admission to a medical organization to transfer to the anesthesiology-resuscitation department:

	• up to 30 min
	37 (61)
	43 (60)
	1.0 (0.5–1.9)

	• 31–120 min
	12 (20)
	6 (8)
	0.4 (0.1–1.1)

	• >120 min
	12 (20)
	23 (32)
	1.9 (0.9–4.3)

	Infectious diseases:
	8 (13)
	35 (49)
	6.3 (2.6–15.0)

	• Generalized infection and sepsis
	6 (10)
	29 (40)
	6.8 (0.7–13.8)

	• Other (herpetic, intestinal, meningococcal)
	2 (3)
	6 (8)
	2.7 (0.7–13.8)

	Respiratory system diseases:
	31 (51)
	4 (6)
	0.1 (0–0.2)

	• Inflammatory diseases of the middle and lower respiratory tract
	31 (51)
	3 (4)
	0.1 (0–0.5)

	• Bronchial asthma
	0 (0)
	1 (1)
	–

	Other (diseases of the endocrine, nervous system, conditions of the perinatal period, trauma and other consequences of external causes, unclassified symptoms and signs)
	21 (34)
	26 (29)
	1.1 (0.5–2.2)

	Dominant syndrome:
	
	
	

	• Cerebral dysfunction
	8 (13)
	26 (36)
	3.8 (1.5–9.1)

	• Respiratory dysfunction
	41 (67)
	13 (18)
	0.1 (0–0.2)

	• Circulatory insufficiency
	2 (3)
	3 (4)
	1.3 (0.2–7.9)

	• Hemostasis system dysfunction
	0 (0)
	2 (3)
	–

	• Acute renal failure
	0 (0)
	1 (1)
	–

	• Shock (septic, hypovolemic)
	10 (16)
	27 (38)
	3.1 (1.3–7.0)

	Score by the Glasgow coma scale, points:
	
	
	

	• Medication sedation
	1 (2)
	1 (1)
	0.8 (0.1–13.8)

	• 3–9
	15 (25)
	16 (22)
	1.4 (0.6–3.0)

	• 10–14
	10 (16)
	11 (15)
	0.9 (0.4–2.3)

	• 15
	35 (57)
	44 (61)
	1.2 (0.6–2.3)

	HR (n =60/72):
	
	
	

	• decrease of <20%*
	0 (0)
	5 (7)
	–

	• decrease of ≥20%
	0 (0)
	14 (19)
	–

	• increase of <20%
	29 (48)
	13 (18)
	0.2 (0.1–0,5)

	• increase of ≥20%
	14 (23)
	28 (38)
	2.0 (0.9–4,3)

	SBP (n =43/48):
	
	
	

	• decrease of <20%
	6 (14)
	10 (21)
	1.6 (0.5–4.6)

	• decrease of ≥20%
	6 (14)
	22 (46)
	5.2 (1.9–14.7)

	• increase of <20%
	6 (14)
	4 (8)
	0.6 (0.1–2.1)

	• increase of ≥20%
	1 (2)
	1 (2)
	0.9 (0.1–14.7)

	DBP (n =43/47):
	
	
	

	• decrease of <20%
	11 (26)
	8 (17)
	0.6 (0.2–1.7)

	• decrease of ≥20%
	6 (14)
	22 (47)
	5.4 (1.9–15.3)

	• increase of <20%
	5 (12)
	3 (6)
	0.5 (0.1–2.3)

	• increase of ≥20%
	2 (5)
	1 (2)
	0.4 (0–5.1)

	RR (n =56/72):
	
	
	

	• decrease of <20%
	0 (0)
	0 (0)
	–

	• decrease of ≥20%
	1 (2)
	22 (32)
	24.2 (3.1–186.2)

	• increase of <20%
	16 (29)
	12 (17)
	0.5 (0.2–1.2)

	• increase of ≥20%
	30 (54)
	23 (32)
	0.4 (0.2–0.8)

	SpO2 (n =37/37):
	
	
	

	• decrease of <20%
	18 (49)
	15 (41)
	0.7 (0.3–1.8)

	• decrease of ≥20%
	0 (0)
	7 (19)
	–

	Vasopressors
	18 (30)
	57 (79)
	9.1 (4.1–20.0)

	Respiratory support:
	56 (92)
	70 (97)
	3.1 (0.6–16.7)

	• Instrumental ALV
	11 (18)
	64 (89)
	36.4 (13.6–97.2)

	• Manual ALV
	0 (0)
	3 (4)
	–

	• Oxygen therapy
	45 (74)
	4 (6)
	0.0 (0.0–0.1)

	Glucose (n =54/65):
	
	
	

	decrease of <20%*
	0 (0)
	1 (2)
	–

	decrease of ≥20%
	1 (2)
	1 (2)
	0.8 (0.1–13.6)

	increase of <20%
	12 (22)
	2 (3)
	0.1 (0–0.5)

	increase of ≥20%
	24 (44)
	41 (63)
	2.1 (1.1–4.5)

	Total protein (n =57/65):
	
	
	

	decrease of <20%
	7 (12,3)
	11 (17)
	1.5 (0.5–4.0)

	decrease of ≥20%
	2 (3,5)
	9 (14)
	4.4 (0.9–21.4)

	increase of <20%
	1 (1,8)
	4 (6)
	3.7 (0.4–33.9)

	increase of ≥20%
	0 (0)
	0 (0)
	–

	Urea (n =56/65):
	
	
	

	decrease of <20%
	4 (7)
	9 (14)
	2.1 (0.6–7.2)

	decrease of ≥20%
	42 (75)
	42 (65)
	0.6 (0.3–1.3)

	increase of <20%
	3 (5)
	4 (6)
	1.2 (0.2–5.4)

	increase of ≥20%
	3 (5)
	7 (11)
	2.1 (0.5–8.7)

	Creatinine (n =71/65):
	
	
	

	increase of <20%
	8 (11)
	10 (15)
	1.4 (0.5–3.9)

	increase of ≥20%
	5 (7)
	16 (27)
	4.3 (1.5–12.6)

	ALT (n =25/36):
	
	
	

	increase of <20%
	1 (4)
	3 (8)
	2.2 (0.2–22.3)

	increase of ≥20%
	5 (20)
	9 (25)
	1.3 (0.4–4.6)

	AST (n =25/33):
	
	
	

	increase of <20%
	0 (0)
	2 (6)
	–

	increase of ≥20%
	3 (12)
	9 (27)
	2.8 (0.7–11.5)


Note. * — decrease or increase in the parameter as compared with the lower or upper reference limit of the age norm, respectively. HR — heart rate, SBP / DBP — systolic / diastolic blood pressure, RR — respiratory rate, SpO2 — oxygen saturation of pulsatile arterial blood, AVL — artificial lung ventilation, ALT — alanine aminotransferase, AST — aspartate aminotransferase.
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