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Background. Patients with haematogenous and non-bacterial osteomyelitis have similar clinical symptoms (pain in the nidus area, soft tissue swelling, fever) and laboratory signs (increased erythrocyte sedimentation rate, leukocyte count, C-reactive protein concentration). The criteria for distinguishing these two states are not determined. Objective. Our aim was to determine diagnostic criteria to differentiate haematogenous and non-bacterial osteomyelitis. Methods. The study included data of patients under the age of 18 years with non-bacterial or haematogenous osteomyelitis hospitalised to two clinical centres from 2009 to 2016. The diagnosis was established and re-verified according to archival data (medical history) and after two years of observation (at least once a year). Clinical, anamnestic and laboratory data (haemoglobin, leukocytes, leukocyte formula, platelets, ESR and C-reactive protein, CRP) as well as the results of radiation diagnostics (X-ray, CT scan, MRI or osteosyntigraphy) obtained at the disease onset were taken into account as potential diagnostic criteria. Results. Out of 145 patients with non-bacterial or haematogenous osteomyelitis, the diagnosis was re-verified in 138, of them non-bacterial osteomyelitis ― in 91, haematogenous osteomyelitis ― in 47. The following criteria had the highest diagnostic value for establishing cases of non-bacterial osteomyelitis: detection of bone destruction foci surrounded by osteosclerosis area [sensitivity (Se) 1.0; specificity (Sp) 0.79]; absence of fever (Se 0.66; Sp 0.92); the number of bone destruction foci >1 (Se 0.73; Sp 1.0); CRP ≤55 mg/L (Se 0.94; Sp 0.73); negative results of bacteriological examination of the material from the bone destruction focus (Se 1.0; Sp 0.67). Conclusion. Diagnostic criteria for differentiation of non-bacterial and haematogenous osteomyelitis have been described. Further research on the efficacy of using these criteria to reduce the risk of diagnostic errors, decrease the diagnostic pause, reduce the risk of non-bacterial osteomyelitis complications is needed.
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RESULTS
Table 1. Comparative characteristics of patients with non-bacterial and haematogenous osteomyelitis
	Parameter
	Non-bacterial osteomyelitis,

n =91
	Haematogenous osteomyelitis,

n =47
	р

	Gender (girls), abs. (%)
	44 (48)
	18 (38)
	0.261

	Age of onset, years
	7.3 (2.5; 10.6)
	11.0 (6.2; 12.9)
	0.003

	Delayed diagnosis, months*
	6.3 (2.0; 17.8)
	0.1 (0.03; 0.17)
	0.001

	Fever, abs. (%)
	31 (34)
	43 (92)
	0.001

	Symptoms of arthritis, abs. (%)
	61 (67)
	11 (23)
	0.001

	Changes in bone tissue, abs. (%)**
	91 (100)
	10 (21)
	0.001

	Mono-focal forms, abs. (%)
	25 (28)
	47 (100)
	0.001

	Number of foci/patient, abs.
	3.0 (1.0; 6.0)
	1.0 (1.0; 1.0)
	0.001

	Localization of foci, abs. (%):

· spine
· femoral bone
· foot bones 

· pelvic bones
· sternum
· clavicle
· tibia
· fibula
· humerus
· ribs
· radius
· ulna
· hand bones
· scapula
	29 (32)

37 (41)

36 (40)

17 (19)

11 (12)

11 (12)

33 (36)

12 (13)

10 (11)

6 (7)

3 (3)

3 (3)

4 (4)

1 (1)
	2 (4)

7 (15)

9 (19)

3 (6)

0 (0)

0 (0)

6 (13)

1 (3)

7 (21)

0 (0)

2 (6)

2 (6)

0 (0)

0 (0)
	0.001

0.002

0.015

0.073

0.006

0.016

0.005

0.06

0.587

0.095

1.000

1.000

0.299

1.000


Note. * ― difference between the date of onset of clinical symptoms and the date of establishing the final diagnosis; ** ― presence of a bone destruction site with the corresponding perifocal and periosteal reaction (according to radiological methods).

Table 2. Comparative characteristics of laboratory changes in patients with non-bacterial or haematogenous osteomyelitis 

	Parameter
	Non-bacterial osteomyelitis,

n =91
	Haematogenous osteomyelitis,
n =47
	р

	Haemoglobin, g/L
	119 (109; 128)
	126 (113; 132)
	0.014

	Leukocytes, ×109/L
	7.5 (6.2; 9.0)
	12.6 (8.4; 15.5)
	0.001

	Band, %
	1 (0; 2)
	1.5 (0; 5)
	0.051

	Band, ×106/L
	70 (0; 156)
	140 (0; 438)
	0.07

	Segmented, %
	54 (46; 63)
	63 (53; 75)
	0.001

	Segmented, ×106/L
	4,000 (3,111; 5,194)
	8,060 (4,732; 11,340)
	0.001

	Lymphocytes, %
	36 (30; 45)
	23 (14; 32)
	0.001

	Lymphocytes, ×106/L
	2,692 (2,160; 3,473)
	2,466 (1,540; 3,367)
	0.163

	Monocytes, %
	6 (4; 8)
	8 (4; 10)
	0.062

	Monocytes, ×106/L
	450 (276; 636)
	686 (480; 1,250)
	0.001

	Platelets, ×109/L
	299 (261; 382)
	240 (193; 327)
	0.001

	ESR (n =48/38)
	26 (12; 40)
	40 (25; 58)
	0.001

	CRP, mg/L (n =71/11)
	8.0 (3.6; 30.0)
	65 (20; 146)
	0.001

	CRP >5 mg/L*, abs. (%)
	42/71 (59)
	10/11 (91)
	0.045

	Negative result of bone destruction focus culture
	0/91 (0)
	14/43 (33)
	0.001


Note. * ― CRP values are higher than the reference standard for the laboratory. ESR ― erythrocyte sedimentation rate, CRP ― C-reactive protein.
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