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1. KnniHiko-mikpo6iosioriuHi acriekTy iH(peKUiNHUX yCKIaAHEHD Ta ONITUMI3allig aHTUOaKTepiasbHOI Tepamii npu
MiHHO-BUOYXOBIl TpPaBMi

2. Clinical and Microbiological Aspects of Infectious Complications and Optimization of Antibacterial Therapy in
Blast Injury

Pedepar:

1. Y pucepTauiiHOMy JOCJIiI)K€HHI BUBYEHO KJIiHIYHI Ta MiKPOOiOJIOTiUHI acClIeKTU iH(PEKUiNHNAX YCKIaJHEHD,
30KpeMa paHoBoi iHdexkuii Ta 6akTepiemii, y nauieHTiBBiiICbKOBOCIY>KOOBLIB Mics1s1 MiHHO-BUOYX0BOi TpaBmu (MBT),
OTPUMAaHO] B X0/1i 00MOBUX [ii1, IOB’I3aHUX i3 BinOUTTSIM pociiickkoi arpecii y nepiog 2022-2024 poxis.
BcraHoBsieHO Mikpob6iosioriuHuii neisax Ta npodisi pesucTeHTHOCTI 30y IHUKIB paHOBOi iH(peK1ii Ta 6akTepieMii y

nauieHTis nicas MBT. BusHaueHO 0COOJIMBOCTI TPOBEAEHHS aHTUOAKTepiaibHOI (2/6) Teparii Takum nalieHTam Ta



BCTAHOBJIEHO BIUIMB Ha a /0 Teparilo pi3HUX YMHHUKIB. KpiM TOro, po3paxoBaHa BapTiCTb Ipenaparis 1j1st a/6
Teparlii MopaHeHUX BiICbKOBUX 3 iHPEKLiNHNMY yCKIaAHeHHIMU. JJOCIIiIpKeHHS MaJio peTPOCIIEeKTUBHUN
obcepsaliiHuil xapakTep. I3 1593 nauieHTiB-BilICbKOBOCTY>KO0BLB, sIKi IepedyBay Ha CTalliOHAPHOMY JIiIKyBaHH] y
KJI “©eodanis” 3 24 moToro 2022 no 14 6epesHs 2024, KpuTepisiM BKIIIOYEHHS BiiNOBiAano0 448 nauieHTiB-
BilICBKOBOCJTY>KOOBLIiB, 5IKi Ma/I iHQEKUiliHi yCKIaJHEeHHs /Ni103py Ha HUX MicJig 60110BOi MiHHO-BUOYXOBOI
TpaBMHU. Y 1ii€i KOTOPTU OKPEMO aHaJli3yBaJIMCh PaHOBa iH(eKis Ta 6aKTepieMis, a TAKOX IIpU3HaUYeHa a/06 Tepartisl.
Y xozi po6oTu 6ys10 ONpalbOBaHO Pob6OUi KypHaAIU MiKpo6iosoriyHux fociifkens (popma 253 /0) xipypriyHux
XBOPUX Ta OCJIiI>KeHb KPOBi HA CTEPUJIbHICTD, JIaHi aHai3iB BU3HAYeHHS YyTJIMBOCTI i30715TiB 10 a,/6 3ac06iB
(popma 254 /0), kapTKu cranioHapHoro xsoporo (popma 003 /0), BUIIMCHI enikpu3au i3 3aKy1aiB, [ie NaLieHT
nepebyBaB Ha IolepeAHix erTanax esakyauii (popma 027/0), 3 mucTku jikapcbKux npusHadeHs (popma 003-4/0) Ta
nepBruHHI MennyHi Kaptu (popma 100). CepenHiit Bik nauieHTiB ckias 36,8 pokis (CB 9,4), 99,8% Oysu 4os10BiKamu.
CymapHo nanientamu 6yso rnposeneHo 32 196 nauiento-gHiB, 3 HuX y BIT - 2836. MeniaHa TpuBasiocTi
rocritanizauii cknanana 61 nens (MK 36,75-88,25), a TpuBasnocti nepedysanns y BIT - 6 guiB (MK]] 3-14). Mezniana
yacy Bif IOpaHeHHs Jo0 rocmitasnisatii y 3akiag ckaana 5 gais (MK]L 3-8). 418 nanienTis 6ys0 Bunucano, 30 XxBopux
IIOMEePJIY, 3arajbHa CMEPTHICTb CKJana 6,7%. BusHaueHiil KOropri naujieHris 6yso nposeneHo 1486
6aKTepioJIoTiuHUX TOCimKeHb paHu Ta 313 JocimkeHb KPOBi Ha CTepUJIbHICTb. Bysio oTpumano 1812 i 318

i307151TiB /pe3yIbTaTiB NOCIIIPKEHb PaHU Ta KPOBi BiANoBigHO. B cepenHpromy Ha 1 nanjenTa npumnagano 3,13+0,16
(mianazoH 1-31) nmociBu 3 paHu cepef, TUX, KOMY IPOBOAWIIM TaKi AOCHiIpKEHHs. 17151 OCIiIpKeHb KPOBi TaKMU
[IOKa3HUK CTaHOBUB 1,73 (mianazoH Bix 1 7o 10). Bysio BcTaHOBIIEHO, 1O cepes 6aKTepiasbHUX i30J14TiB, BUIJIEHUX B
Pe3yJbTaTiB JOCIiyKeHb paHOBOI iHQeKIii, ToMiHyBanu rpaM-HeraTusHi 30ygHUKY — 82,46% (95% I 80,57% -
84,36%), a rpam-1103UTHBHI ckyananu 17,54% (95% I 15,64% - 19,43%) (p<0,001). Anasniz BapiatuBHOCTi (ANOVA) He
[IOKa3aB CE30HHOCTI y 4acTLi 30ygHUKIB Ipu Ki1acu@ikauii 3a 'pamom (F=2,13, p=0,16). ¥ panoBOMy MaTepiai
IIPOTSTOM Nepiofy AOCHimKeHHs 0yJi0 BUsBIEHO 37 BUiB MiKpoOpraHiamis — 14 rpam-1n1o3uTuBHUX, 17 rpam-
HeraTUBHUX Ta 6 rpuOKiB. Mikpo6iosioriynmii neisax 36yJHUKIB, BUSIBJIEHUX Yy OaKTEPiOJIOTIUHUX NOCTiIKEeHHSIX 3
panu (n=1812) nokasas, 10 HaN6iNbLI NOMUPEHUMH i3071s1Tamu € K.pneumoniae - 23,23% (95% I 21,29% - 25,18%),
Abaumannii - 21,80% (95% 11 19,90% - 23,70%) ta P.aeruginosa - 13,30% (95% [I 11,74% - 14,86%). Takox
nomupeHumu 6yau Enterococcus spp. (Ent.faecalis, Ent.faecium ta Ent.caseliflavus) - cymapha ix yactka ckana
5,46% (95% [1 4,42% - 6,51%). TakoX BaroMMmMu CKJIaJIOBUMU MiKpo6iosioriuHoro neisaxy 6ynu E.coli - 4,08%
(95% 11 3,17% - 5,00%), Enterobacter spp. (Ent.cloacae) - 2,92% (95% I 2,15% - 3,70%) Ta Bunu Staphylococcus -
S.epidermidis - 2,92% (2,15% - 3,70%), S.aureus - 4 2,76% (95% 1 2,01% - 3,51%) ta S.haemolyticus - 2,21% (95% [
1,53% - 2,88%). HacTka y noHap, 2% 3 ypaxyBaHHsAM 95% NoBipuoro iHTepsasy crocrepiranacs y Pr.mirabilis - 2,15%
(1,48% - 2,82%). YacTka iHImMX 30yJHUKIB Oysa HIDKYe 2%. YacTka JocifkeHs 6e3 pocty ckiana 12,36% (95% I
10,85% - 13,88%). [linTBEpKEHO MOJIIMIKPOOHMII XapaKTep paHOBUX iH(EKIiil. I3 yCix MO3UTUBHUX NIOCIBIB 3 paHU
(n=946), pict 1 Mikpoopranizmy crioctepirascs y 50,85% mnocisax (95% [I 47,66% — 54,03%), 2 36ygHUKU
Busgsssncs y 31,33% (95% J1 31,33% - 37,38%), 3 i3osnsti nokasanu pict y 11,42% (95% [1 9,39% - 13,44%), 4
isoyaru - 2,85% (95% 11 1,79% - 3,92%), 5 i3omsatiB — 0,53% (95% I 0,07% - 0,99%). ITpu upomy 71,56% (95% M1
68,69% - 74,44%) Bcix 110CiBiB 3 paHu 6y/M KOMOIHALISIMKA Y1 MOHOI30JI51TaM1 I'PaM-HETaTUBHUX 30y HUKIB,
KoMbiHallii rpaMHeraTMBHUX Ta rpaM-TIO3UTHMBHUX 30yJHUKIB crioctepiranucs y 14,16% (95% 11 11,94% - 16,39%).
Komb6iHaii 41 MOHOI30/151TY rpaM-TIO3UTUBHUX 30YAHUKIB 3ycTpivanucs y 10,36% (95% I 8,42% - 12,30%)
6akTepiosoriynux gociimkens. Kombinauii i3 3ayd4eHHsIM rpUOKOBUX MATOreHIB cymapHO ckianu 3,91% (95% /1
2,67% - 5,15%) ycix nocisiB.

2. This dissertation study examines the clinical and microbiological aspects of infectious complications, specifically
wound infections and bacteremia, in military patients following blast injury (BI) sustained during combat actions to
repel Russian aggression from 2022 to 2024. The study identifies the microbiological landscape and resistance
profiles of pathogens associated with wound infections and bacteremia in patients after BI. It defines the specific
features of antibacterial (AB) therapy for these patients and determines the impact of various factors on AB
therapy. Additionally, the cost of drugs for AB therapy for wounded military personnel with infectious
complications was calculated. The study had a retrospective observational design. Out of 1,593 military patients



who were hospitalized at "Feofaniya" Clinical Hospital from February 24, 2022, to March 14, 2024, a total of 448
patients with infectious complications or suspected infections following combat-related blast trauma met the
inclusion criteria. In this cohort, wound infection and bacteremia, along with the administered AB therapy, were
analyzed separately. The study reviewed microbiological study records (Form 253 /o) for surgical patients and
blood sterility tests, sensitivity analyses of isolates to AB agents (Form 254 /0), inpatient medical records (Form
003/0), discharge summaries from previous evacuation stages (Form 027/0), medication administration records
(Form 003-4/0), and primary medical records (Form 100). The average patient age was 36.8 years (SD 9.4), and
99.8% were men. Patients accounted for a total of 32,196 patient-days, with 2,836 spent in the ICU. The median
hospitalization duration was 61 days (IQR 36.75-88.25), with a median ICU stay 11 of 6 days (IQR 3-14). The median
time from injury to hospital admission was 5 days (IQR 3-8). A total of 418 patients were discharged, while 30
patients died, with an overall mortality rate of 6.7%. The cohort underwent 1,486 bacterial wound culture studies
and 313 blood cultures, yielding 1,812 and 318 isolates /results, respectively. On average, there were 3.13 + 0.16
(range 1-31) wound cultures per patient among those tested. For blood cultures, the average was 1.73 (range 1-10).
The study found that gram-negative pathogens predominated among bacterial isolates from wound infections,
accounting for 82.46% (95% CI 80.57%-84.36%), while Gram-positive bacteria constituted 17.54% (95% CI
15.64%-19.43%) (p<0.001). An analysis of variance (ANOVA) showed no seasonality in the proportion of pathogens
based on Gram classification (F=2.13, p=0.16). Across the study period, 37 types of microorganisms were identified
in wound samples: 14 gram-positive, 17 gram-negative, and 6 fungi. The microbiological profile of pathogens
identified in wound cultures (n=1812) revealed that the most common isolates were K.pneumoniae (23.23%, 95% CI
21.29%-25.18%), A.baumannii (21.80%, 95% CI 19.90%-23.70%), and P.aeruginosa (13.30%, 95% CI 11.74%- 14.86%).
Other common isolates included Enterococcus spp. (Ent.faecalis, Ent.faecium, and Ent.caseliflavus), with a
combined share of 5.46% (95% CI 4.42%- 6.51%). Significant components of the microbiological profile also
included E.coli (4.08%, 95% CI 3.17%-5.00%), Enterobacter spp. (Ent.cloacae) at 2.92% (95% CI 2.15%-3.70%), and
Staphylococcus species - S.epidermidis at 2.92% (95% CI 2.15%- 3.70%), S.aureus at 2.76% (95% CI 2.01%-3.51%),
and S.haemolyticus at 2.21% (95% CI 1.53%-2.88%). Proteus mirabilis had a share exceeding 2%, with 2.15% (95% CI
1.48%-2.82%). Other pathogens had shares below 2%. The percentage of cultures with no growth was 12.36% (95%
CI10.85%-13.88%). A polymicrobial nature of wound infections has been confirmed. Among all positive wound
cultures (n=946), growth of one microorganism was observed in 50.85% of cultures (95% CI: 47.66% - 54.03%), two
pathogens in 31.33% (95% CI: 31.33% - 37.38%), three isolates in 11.42% (95% CI: 9.39% - 13.44%), four isolates 12 in
2.85% (95% CI: 1.79% - 3.92%), and five isolates in 0.53% (95% CI: 0.07% - 0.99%). Additionally, 71.56% (95% CI:
68.69% - 74.44%) of all wound cultures comprised either combinations or mono-isolates of gram-negative
pathogens, with combinations of gram-negative and gram-positive pathogens observed in 14.16% (95% CI: 11.94% -
16.39%). Combinations or mono-isolates of gram-positive pathogens accounted for 10.36% (95% CI: 8.42% -
12.30%) of bacteriological studies. Combinations involving fungal pathogens made up a total of 3.91% (95% CI:
2.67% - 5.15%) of all cultures.
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