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Background. Diagnostic mistakes due to incomplete examination of patients are the leading cause of death. The prevalence of such mistakes and their association with treatment outcomes in our country remain uninvestigated. Our aim was to study the frequency of recording vital and laboratory parameters and its relationship with death in children admitted to a hospital for emergency medical care. Patients and Methods. We analysed the data of medical records of an inpatient (Form 003/u) — patients for intensive care at the age of 0–17 years who were admitted to first-level (n = 13) and second-level (n = 5) hospitals of the Rostov Region (except for Rostov-on-Don) in 2006–2017. We considered the frequency of recording vital (heart rate, respiration rate; blood pressure; oxygen saturation of arterial blood; body temperature) and laboratory (blood count, haemoglobin, hematocrit, total protein, glucose, urea, creatinine, pH, pCO2, pO2, BE, sodium and potassium levels) parameters upon admission to in-patient hospital and when transferred to the intensive care unit (ICU). The association of the frequency of recording these parameters with hospital outcome was assessed using multivariate logistic regression analysis adjusted for the effect of confounders (consultation by a resuscitationist of the resuscitation and consultation centre; the level of healthcare facility; admission time; the presence of infectious diseases and diseases that occurred in the perinatal period; the level of consciousness; the duration of the underlying disease before admission; the method of admission to a healthcare facility). Results. We studied the data of 61 children with a favourable (discharged from healthcare facilities) and 90 children with a fatal outcome in the in-patient hospital (76 — in the ICU). A fatal outcome in the in-patient hospital was associated with records of BE [odds ratio (OR) 3.25; 95% confidence interval (CI) 1.25–8.46)], total protein level (OR 0.19; 95% CI 0.05–0.79), urea (OR 0.24; 95% CI 0.06–0.87) and creatinine (OR 0.23; 95% CI 0.08–0.67) upon admission. A fatal outcome in the ICU was associated with records of systolic (OR 0.36; 95% CI 0.14–0.94) and diastolic (OR 0.30; 95% CI 0.12–0.80) blood pressure, SpO2 (OR 0.38; 95% CI 0.15–0.93) and body temperature (OR 0.32; 95% CI 0.11–0.90) upon admission to the unit. Conclusion. The association of the outcome with recording of vital (blood pressure, SpO2 and body temperature upon admission to the ICU) and laboratory (BE, total protein, urea, creatinine upon admission to a healthcare facility) parameters in children admitted to a hospital for emergency medical care indicates the need to control their clinical and paraclinic examination. A more complete examination of these children may be a reserve for reducing hospital mortality.
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RESULTS
Fig. The sequence of study sampling
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Table 1. Characteristics of patients admitted to a hospital for emergency medical care, with favourable and fatal hospital outcomes
	Parameter
	Favourable outcome, n =61
	Fatal outcome, n =90
	p

	Age, months
	6 (2; 24)
	11 (3; 48)
	0.727

	Gender (boys), abs. (%)
	36 (59)
	56 (62)
	0.692

	Length of hospital stay, days
	3 (2; 5)
	1 (0.3; 4)
	0.078

	Disease duration*, abs. (%):

	• < 24 h
	24 (39)
	52 (58)
	

	• 1-3 days
	17 (28)
	15 (17)
	0.254

	• 4-7 days
	12 (16)
	13 (14)
	(df = 4)

	• 7 days
	5 (6)
	6 (7)
	

	• n/a
	3 (5)
	4 (4)
	

	Mode of admission, abs. (%):

	• Ambulance
	41 (67)
	69 (77)
	0.001

	• Self-referral
	4 (7)
	17 (19)
	(df = 2)

	• Outpatient-polyclinic service appointment
	16 (26)
	4 (4)
	

	Infectious diseases**, abs. (%):
	29 (48)
	54 (60)
	0.131

	• Generalised forms
	6 (10)
	35 (39)
	0.001

	• Non-generalised forms
	2 (3)
	12 (13)
	(df = 2)

	• Respiratory infections
	21 (51)
	6 (7)
	

	Conditions in the perinatal period, abs. (%):
	10 (16)
	4 (4)
	0.02

	• Intrauterine infection
	8 (13)
	3 (3)
	0.013

	• Birth injury, RDS
	2 (3)
	1 (1)
	(df = 1)

	Other diseases***, abs. (%)
	11 (18)
	29 (32)
	0.049

	Glasgow Coma Scale, scores:
· Drug-induced sedation
· 3-9
· 10-14
· 15
	0 (0)
3 (5)
4 (7)
54 (89)
	2 (2)
31 (34)
18 (20)
39 (43)
	p = 0.000
(df = 3)

	Admission after hours, abs. (%)
	32 (53)
	60 (67)
	0.158

	Admission to a first-level HF, abs. (%)
	7 (12)
	43 (48)
	0.001

	Consultation by a resuscitationist of the RCC, abs. (%)
	17 (28)
	66 (73)
	0.001


Note. * — the period from the first signs of the underlying disease that led to a hospital stay to visiting the emergency room of a healthcare facility; ** — upon admission to a hospital, cases of sepsis and generalised viral and bacterial infection were classified as generalised forms; meningococcal (meningitis) and herpetic (encephalitis) infections, gastroenterocolitis were classified as non-generalised forms; laryngitis, tracheitis, bronchitis and pneumonia were classified as respiratory infections; *** — diseases that led to a hospital stay, including diseases of the endocrine and nervous system, bronchial asthma, injuries, sudden death syndrome, allergic reactions. RDS — respiratory distress syndrome, HF — healthcare facility, RCC — resuscitation and consultation centre.

Table 2. Association of the frequency of recording vital and laboratory parameters upon admission to in-patient hospital with the outcome of a hospital stay
	Parameters
	Favourable outcome, 

N =61
	Fatal outcome, 

N =90
	OR (95% CI)*
	OR (95% CI)**

	Vital parameters, abs. (%)

	HR
	58 (95)
	78 (87)
	2.97 (0.79-11.14)
	0.34 (0.06-1.78)

	RR
	47 (77)
	71 (79)
	0.90 (0.41-1.98)
	2.49 (0.74-8.44)

	SBP
	13 (21)
	25 (28)
	0.70 (0.32-1.53)
	1.08 (0.39-2.99)

	DBP
	13 (21)
	25 (28)
	0.70 (0.32-1.53)
	1.08 (0.39-2.99)

	SpO2
	17 (28)
	10 (11)
	3.09 (1.29-7.38)
	0.48 (0.14-1.70)

	Body temperature
	57 (93)
	70 (78)
	4.07 (1.30-12.71)
	0.43 (0.10-1.87)

	Laboratory parameters, abs. (%)

	рН
	23 (38)
	38 (42)
	0.83 (0.42-1.62)
	2.39 (0.95-6.07)

	рСО2
	12 (20)
	6 (7)
	3.43 (1.20-9.80)
	0.63 (0.16-2.51)

	рО2
	8 (13)
	6 (7)
	2.11 (0.69-6.50)
	0.92 (0.20-4.15)

	ВЕ
	21 (34)
	38 (42)
	0.72 (0.36-1.42)
	3.25 (1.25-8.46)

	Na+
	16 (26)
	19 (21)
	1.33 (0.62-2.87)
	0.82 (0.29-2.32)

	K+
	16 (26)
	19 (21)
	1.33 (0.62-2.87)
	0.82 (0.29-2.32)

	Glucose
	54 (89)
	65 (72)
	2.69 (1.12-6.48)
	0.45 (0.13-1.62)

	Total protein
	57 (93)
	65 (72)
	4.31 (1.53-12.11)
	0.19 (0.05-0.79)

	Urea
	56 (92)
	65 (72)
	3.53 (1.34-9.29)
	0.24 (0.06-0.87)

	Creatinine
	48 (79)
	48 (53)
	3.23 (1.53-6.81)
	0.23 (0.08-0.67)

	Red blood cells
	58 (95)
	79 (88)
	0.73 (0.14-3.82)
	1.83 (0.14-23.13)

	Haemoglobin
	58 (95)
	80 (89)
	0.48 (0.08-3.04)
	1.90 (0.14-25.19)

	Hematocrit
	47 (77)
	51 (57)
	2.04 (0.96-4.33)
	0.81 (0.29-2.22)

	Platelets
	47 (77)
	63 (70)
	1.01 (0.43-2.41)
	0.72 (0.24-2.10)

	White blood cells
	59 (97)
	81 (90)
	0.36 (0.03-4.20)
	6.73 (0.27-167.86)


Note. * — calculated in a single-factor logistic regression model; ** — calculated in a multifactor logistic regression model adjusted for confounders (8 in total; for more information, see Section METHODS ‘Variables’). Statistically significant differences of the compared groups are highlighted in bold. RCC — resuscitation and consultation centre, HR — heart rate, RR — respiration rate, SBP — systolic blood pressure, DBP — diastolic blood pressure, SpO2 — oxygen saturation of the pulsatile arterial blood, рН — hydrogen-ion exponent, рО2 — partial pressure of arterial oxygen, рСО2 — partial pressure of blood carbon dioxide, ВЕ — base excess.

Table 3. Association of the frequency of recording vital parameters upon admission to the intensive care unit with the outcome of a hospital stay
	Parameters
	Favourable outcome 

(n =61), abs. (%)
	Fatal outcome 

(n =76*), abs. (%)
	OR (95% CI)**
	OR (95% CI)***

	HR
	60 (98)
	74 (97)
	0.62 (0.05-7.12)
	0.27 (0.02-3.90)

	RR
	56 (92)
	72 (95)
	0.61 (0.41-6.35)
	0.75 (0.14-3.85)

	SBP
	43 (70)
	48 (63)
	0.72 (0.35-1.49)
	0.36 (0.14-0.94)

	DBP
	43 (70)
	47 (62)
	0.68 (0.33-1.40)
	0.30 (0.12-0.80)

	SpO2
	37 (61)
	37 (49)
	0.62 (0.31-1.23)
	0.38 (0.15-0.93)

	Body temperature
	52 (85)
	47 (62)
	0.28 (0.12-0.66)
	0.32 (0.11-0.90)


Note. * — the data of 14 children with a fatal outcome that occurred in the specialised unit (before admission to the intensive care unit) was not taken into account; ** — calculated in a single-factor logistic regression model; *** — calculated in a multifactor logistic regression model adjusted for confounders (8 in total; for more information, see Section METHODS ‘Variables’). Statistically significant odds ratio (OR) is highlighted in bold. HR — heart rate, RR — respiration rate, SBP/DBP — systolic/diastolic blood pressure, SpO2 — oxygen saturation of the pulsatile arterial blood.
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Children aged 0–17 years admitted to first- and second-level hospitals for emergency medical care; n =710





Excluded (n =559):


• malformations, n =437


• oncological diseases, n =122





ICU patients, n =151:


• favourable outcome, n =61


• fatal outcome, n =90*








