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K CBEJEHHIO ABTOPOB!
[Tpu HampaBiIeHUH CTaThU B PEJAKIMIO HEOOXOAMMO COOIONATh CIIEAYIOIIUE MTPaBUIIa;

1. CraTbs 1omKkHa OBITH IPEJCTABICHA B IBYX SK3EMIUIPAX, HA PYCCKOM MJIM AHIIMHCKOM SI3bI-
Kax, HareyaTaHHas Yepe3 MoJITOpa HHTEPBasia Ha 0HOI CTOPOHE CTAHAAPTHOIO JIMCTA ¢ IMPUHOM
JIEBOTO MOJIsI B TP caHTHMeTpa. Mcrmonp3yemblil KOMITBIOTEPHBIH WPUQT I TEKCTa Ha PYCCKOM U
aHTmiickoM si3pikax - Times New Roman (Kupuiiauma), s TeKCTa Ha TPY3WHCKOM SI3BIKE CIIEAYET
ucrons3oBath AcadNusx. Pazmep mpudra - 12. K pykonucu, HarieyaraHHON Ha KOMIIBIOTEPE, TOJDKEH
ob1Th ipuitosker CD co craTbeit.

2. Pa3mep craTbu 107KEH OBITH HE MEHEE IeCATH U He OoJiee 1BaALATH CTPAHUI] MALIMHOIINCH,
BKJIIOYAs yKa3aTelb JINTepaTyphl H pe3ioMe Ha aHTIIMICKOM, PyCCKOM U TPY3MHCKOM SI3bIKaX.

3. B crarbe 10omKHBI OBITH OCBELICHBI aKTYaJIbHOCTh IAHHOTO MaTepraa, METOAbI U PE3YJIbTaThl
UCCIIEIOBAHUS U UX 00CYyKACHHE.

IIpu nmpencTaBneHny B re4aTh HAYIHBIX IKCIIEPUMEHTATLHBIX pab0T aBTOPHI IOJIKHBI YKa3bIBaTh
BUJ U KOJIUYECTBO SKCIIEPUMEHTAIBHBIX KUBOTHBIX, IPUMEHSIBIIMECS METOABI 00€30011BaHUs H
YCBIJICHHUS (B XOJ€ OCTPBIX OIIBITOB).

4. K crarpe IOMKHBI OBITH MPHIIOKEHBI KPATKOE (HA MOJICTPAHMUIIBI) PE3IOME Ha aHTIINHCKOM,
PYCCKOM U Ipy3UHCKOM $I3bIKaX (BKJIIOUAIOIIEe CIEAYIONINE Pa3ieibl: IeJb UCCIEIOBAHNS, MaTepral u
METOJIbI, PE3yJIBTAThl M 3aKIIFOYCHUE) U CITUCOK KITFoUeBbIX ciioB (key words).

5. Tabnmuip! HEOOXOIUMO MIPEACTABISTE B ITe4aTHOH popme. DoTokonnu He TpuHUMaroTcs. Bee
nu(ppoBbIe, UTOTOBbIE U MPOLEHTHBIE JAHHbIE B TA0JHIAX J0JKHBI COOTBETCTBOBATh TAKOBBIM B
TeKcTe cTaThbu. Tabnuibl U rpad)uKu TOJKHBI OBITH 03araBeHbI.

6. dotorpadun AOIKHBI OBITH KOHTPACTHBIMHU, (DOTOKOIMHU C PEHTTEHOTPAMM - B HO3UTUBHOM
n300pakeHUH. PUCYHKH, 9epPTEXH 1 AUAarpaMMBbI CIIEAyeT 03aIIaBUTh, IPOHYMEPOBATh M BCTABUTH B
COOTBeTCTBYMOIIEE MecTo TekcTa B tiff hopmare.

B noanucsx k MukpodoTtorpadusM ciienyeT yKasblBaTh CTEIICHb YBEIMUYESHUS YePEe3 OKYIISP HIIH
00BEKTHB U METOJI OKPACKH MIJIM UMIIPETHAIINN CPE30B.

7. ®aMUIIUU OTEYECTBEHHBIX aBTOPOB MIPUBOMAATCS B OPUTHHAIBHON TPAHCKPUIILINH.

8. I[Ipu opopmnennn u HarpaBneHnn crareid B xypHanm MHI mpocum aBTOpOB cobmronars
HpaBUIIa, U3JI0KEHHBIE B « EMUHBIX TpeOOBaHUSIX K PYKONHUCSM, IPEACTABISIEMBIM B OMOMEIUIIMHCKHUE
JKypHAJIbD», TPUHATHIX MeXKIyHapOAHBIM KOMUTETOM PEIAKTOPOB MEAMIMHCKUX JKYpHAJIOB -
http://www.spinesurgery.ru/files/publish.pdf u http://www.nlm.nih.gov/bsd/uniform_requirements.html
B xoHIIe Ka)X10l OpUTMHAIBHON CTaThy NpUBOAUTCS Onbimnorpaduueckuii cnucok. B cnimcok naurepa-
TYpPBI BKJIIFOUAIOTCSl BCE MaTepHalibl, HA KOTOPbIE UMEIOTCS CChUIKM B TeKcTe. CIHCOK COCTaBIIsIeTCs B
andaBuTHOM MOpsAAKe U HymMepyeTcs. JlutepaTypHblii HCTOYHMK NPUBOAUTCS Ha sI3bIKE OpUruMHana. B
CIMCKE JINTEPATyPhl CHavYajIa IPUBOISTCS PaOOThI, HAIIMCAHHBIE 3HAKAMU TPY3MHCKOTO andaBuTa, 3aTeM
Kupuuien u naruauneil. CChUIKM Ha IUTUPYEMble pabOThl B TEKCTE CTATbH JAIOTCS B KBaIAPaTHBIX
CKOOKax B BU/IC HOMEPA, COOTBETCTBYIOLIETO HOMEPY JaHHOW padoThI B CITUCKE TUTEpaTypbl. bospmmn-
CTBO IIUTHPOBAHHBIX UCTOYHUKOB JOJKHBI OBITH 32 MOCTCAHNUE S5-7 JIET.

9. ns momydeHHs MpaBa Ha MyONHMKALMIO CTaThs OJDKHA MMETh OT PYKOBOIUTENSI pabOTHI
WIN YUPEKJICHUS BU3Y U COIPOBOIUTEIBHOE OTHOILICHHUE, HAIMCAHHBIC WJIM HAalledaTaHHbIC Ha OJIaHKe
Y 3aBEPEHHBIE MOJIHCHIO U NIEYaThIO.

10. B koHIe cTaThU NOJKHBI OBITH MOAMHCH BCEX aBTOPOB, MOJHOCTBIO MPUBEACHBI UX
(amuIMM, UIMEHAa U OTYECTBA, YKa3aHbl CIIyKeOHBIN M JOMAIIHUI HOMEpa TeJIe(OHOB U agpeca MM
uHble KoopAuHaThl. KonmuuecTBo aBTOPOB (COABTOPOB) HE TOJHKHO MPEBBILIATH IISITH YEJIOBEK.

11. Penakuus ocraBisieT 3a cOO0 MpaBo COKpallaTh U UCIPaBIsTh cTarbi. Koppekrypa aBropam
HE BBICBUIAETCS, BCS paboTa U CBEpKa IPOBOAUTCS 110 aBTOPCKOMY OPHTHHAILY.

12. HemomycTMO HampaBlieHHE B PEJAKIINIO paldOoT, MPEACTABICHHBIX K TeYaTH B WHBIX
M3aTeNbCTBAX WIIM OMYOJIMKOBAHHBIX B APYTHX M3AHUSX.

Hpﬂ HApymI€HUH YKa3aHHbIX IMPaBUJI CTATbU HE PaCCMaTPUBAIOTCH.




REQUIREMENTS

Please note, materials submitted to the Editorial Office Staff are supposed to meet the following requirements:

1. Articles must be provided with a double copy, in English or Russian languages and typed or compu-
ter-printed on a single side of standard typing paper, with the left margin of 3 centimeters width, and 1.5 spacing
between the lines, typeface - Times New Roman (Cyrillic), print size - 12 (referring to Georgian and Russian
materials). With computer-printed texts please enclose a CD carrying the same file titled with Latin symbols.

2. Size of the article, including index and resume in English, Russian and Georgian languages must
be at least 10 pages and not exceed the limit of 20 pages of typed or computer-printed text.

3. Submitted material must include a coverage of a topical subject, research methods, results,
and review.

Authors of the scientific-research works must indicate the number of experimental biological spe-
cies drawn in, list the employed methods of anesthetization and soporific means used during acute tests.

4. Articles must have a short (half page) abstract in English, Russian and Georgian (including the
following sections: aim of study, material and methods, results and conclusions) and a list of key words.

5. Tables must be presented in an original typed or computer-printed form, instead of a photocopied
version. Numbers, totals, percentile data on the tables must coincide with those in the texts of the
articles. Tables and graphs must be headed.

6. Photographs are required to be contrasted and must be submitted with doubles. Please number
each photograph with a pencil on its back, indicate author’s name, title of the article (short version), and
mark out its top and bottom parts. Drawings must be accurate, drafts and diagrams drawn in Indian ink (or
black ink). Photocopies of the X-ray photographs must be presented in a positive image in tiff format.

Accurately numbered subtitles for each illustration must be listed on a separate sheet of paper. In
the subtitles for the microphotographs please indicate the ocular and objective lens magnification power,
method of coloring or impregnation of the microscopic sections (preparations).

7. Please indicate last names, first and middle initials of the native authors, present names and initials
of the foreign authors in the transcription of the original language, enclose in parenthesis corresponding
number under which the author is listed in the reference materials.

8. Please follow guidance offered to authors by The International Committee of Medical Journal
Editors guidance in its Uniform Requirements for Manuscripts Submitted to Biomedical Journals publica-
tion available online at: http://www.nlm.nih.gov/bsd/uniform_requirements.html
http://www.icmje.org/urm_full.pdf
In GMN style for each work cited in the text, a bibliographic reference is given, and this is located at the end
of the article under the title “References”. All references cited in the text must be listed. The list of refer-
ences should be arranged alphabetically and then numbered. References are numbered in the text [numbers
in square brackets] and in the reference list and numbers are repeated throughout the text as needed. The
bibliographic description is given in the language of publication (citations in Georgian script are followed
by Cyrillic and Latin).

9. To obtain the rights of publication articles must be accompanied by a visa from the project in-
structor or the establishment, where the work has been performed, and a reference letter, both written or
typed on a special signed form, certified by a stamp or a seal.

10. Articles must be signed by all of the authors at the end, and they must be provided with a list of full
names, office and home phone numbers and addresses or other non-office locations where the authors could be
reached. The number of the authors (co-authors) must not exceed the limit of 5 people.

11. Editorial Staff reserves the rights to cut down in size and correct the articles. Proof-sheets are
not sent out to the authors. The entire editorial and collation work is performed according to the author’s
original text.

12. Sending in the works that have already been assigned to the press by other Editorial Staffs or
have been printed by other publishers is not permissible.

Articles that Fail to Meet the Aforementioned
Requirements are not Assigned to be Reviewed.
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THE FORECAST OF LETHAL OUTCOME IN CHRONIC LEUKEMIA PATIENTS WITH PNEUMONIA

Pertseva T., Borysova I.

State Establishment “Dnipropetrovsk Medical Academy of the Ministry of Health of Ukraine”, Dnipro, Ukraine

Many hematological diseases, including chronic leukemia
(CL), have a significant improvement of the forecast in the last
decades. For example, a complete remission can be achieved in
99% of patients with hairy cell leukemia [2]. Stem cells trans-
plantation allows to improve the results of treatment in 1,5-2
times and provide patients’ survival from 50 to 80% [3.4].

However, the main obstacle to modern intensive treatment
that provides a long and full remission is infectious complica-
tions (IC) [11,12,14]. It is known that patients with oncohemato-
logical diseases have IC in almost 70% of cases [12]. Mortality
from the IC takes second place after the tumor resistance [16].
The largest contribution to the mortality rate of the IC in patients
with oncohematological diseases, especially with CL, makes the
pneumonia mortality [13]. Moreover, the course of pneumonia
in patients with oncohematological disease characterized by
erased clinic and the rapid development of poor outcome [2,6].

© GMN

According to scientific data, the mortality in such cases is quite
high and it’s about 28% [5]. The progressive increase in pneu-
monia poor outcome in patients with leukemia is determined
even using modern antibiotic therapy (ABT). The mortality
level in the intensive care units reaches 90% [3].

The forecast of pneumonia poor outcome in patients with CL
determined by studying mortality predictors define the relevance
of this study.

The article was prepared within research work of the Department
of Internal Medicine 1 SE “DMA”-"Determination of the clinic
features, diagnosis, treatment and medical rehabilitation of patients
with broncho-pulmonary system diseases” (2014-2018), the state
registration number 0114U005305, cipher of IN.27.14.

The aim of the study - to create a mathematical model for
forecasting of poor pneumonia outcome in patients with chronic
leukemia in order to optimize treatment.
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Material and methods. The study was conducted in the he-
matological center of “City Multidisciplinary Clinical Hospital
Ne4” Dnipro. A computer database of 323 patients with CL and
pneumonia was created to solve the aim of the study. There were
86 patients with chronic lymphocytic leukemia (CLL), chronic
myeloid leukemia (CML) - 74 patients, myeloma disease (MH)
- 57 patients, Valsterma (HV) disease - 37 patients, lymphoma
- 26 patients, erythema - 21 patients, idiopathic thrombocyto-
penic purpura - 14 patients, others - 8 (1.22%) patients in our
study. The patients were divided according to the American
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Thoracic Society recommendations 2007 [15]: the 1% group
consisted of 137 patients with mild and moderate severity of
pneumonia, which developed shortly after hospitalization; the
2™ group consisted of 83 patients with mild and moderate sever-
ity of pneumonia, which developed at any time, all patients have
risk factors; the 3™ group - 48 patients with severe pneumonia,
which developed shortly after hospitalization, all patients have
risk factors and patients with late pneumonia with severe course.
In addition, we identified 4" group - patients with pneumonia
poor outcome. This group consisted of 55 patients.

Table 1. The correlation between patient's mortality and clinical, anamnestic, laboratory parameters

Indexes Spirman’s rank corrslation coefficients {(n-2) p-value
CD56, % -0,86 16,37 <0,001
CD56, g/l -0,86 16,37 <0,001
Leukocytes, *10° -0,63 11,12 <0,001
I -0,62 12,12 <0,001
Erythrocytes, *10' -0,61 22,04 <0,001
Lymphocytes, % -0,58 12,71 <0,001
CD4+, % -0,56 10,42 <0,001
CD4+, g/l -0,49 8,07 <0,001
Weakened breath -0,28 15,72 <0,001
HB, g/l -0,48 15,44 <0,001
B CD19, g/l -0,46 7 <0,001
B CD19, % -0,45 6,63 <0,001
HCT-test sp. -0,45 6,68 <0,001
FA, units -0,41 5,95 <0,001
Img G, g/l -0,34 5,18 <0,001
HCT —test st. -0,3 4,13 <0,001
Gr+ pathogens -0,29 8,51 <0,001
Age, years -0,25 7,21 <0,001
Systolic blood preassure, mm/Hg. -0,25 7,26 <0,001
Diastolic . blood preassure, mm/Hg -0,25 7,36 <0,001
CD8+,% -0,18 2,82 0,01
FN, units -0,15 1,98 0,05
The number of days in hospital -0,11 3,03 <0,001
Presence of an abscess -0,1 2,88 <0,001
Number of ABT days -0,1 2,89 <0,001
Duration of the main disease, years -0,09 2,65 0,01
Dry wheezing (presence) -0,09 2,69 0,01
Pleurisy (presence) -0,06 1,81 0,07
T CDI19+, g/l -0,05 0,83 0,41
Lymphocytes, g/l -0,03 0,48 0,63
Stage ABT (presence) -0,02 0,53 <0,001
CD8+, g/l 0,01 0,17 0,86
IgM, g/l 0,02 0,26 0,79
DR, % 0,04 0,47 0,64
Lymph nodes defeat (presence) 0,06 1,58 0,12
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Number of microorganisms 0,08 2,21 0,03
Ig A, g/l 0,08 1,11 0,27
Crepitus (presence) 0,09 2,53 0,01
Using two types of antibiotics 0,1 2,8 0,01
Reduced percussion sound 0,11 3 <0,001
Liver damage 0,14 4 <0,001
Increase body temperature 0,14 4,06 <0,001
The stage for the Ann Arbor classification for CL 0,16 4,54 <0,001
Spleen damage 0,16 4,74 <0,001
Urea level 0,18 5,04 <0,001
Creatinine 0,19 5,59 <0,001
Respiratory failure (presence) 0,2 5,68 <0,001
ALT 0,22 6,32 <0,001
Using three types of antibiotics 0,23 6,78 <0,001
Sputum (presence) 0,25 7,48 <0,001
AST 0,26 7,69 <0,001
Form of oncohematological disease 0,29 8,52 <0,001
The presence of cough 0,3 8,95 <0,001
Respiration rate, per min. 0,32 9,47 <0,001
Hemoptysis (presence) 0,36 10,88 <0,001
P, aeroginosa (selection) 0,37 11,25 <0,001
The stage of neutropenia 0,37 11,35 <0,001
Gr- flora (presence) 0,38 11,86 <0,001
ESR, mm/h 0,38 11,54 <0,001
Glycemia (presence) 0,43 13,48 <0,001
Neutropenia 3 st. 0,46 14,88 <0,001
Wet wheezing (presence) 0,48 15,47 <0,001
Heart rate, per min. 0,51 16,33 <0,001
T CDI19+, % 0,53 9,49 <0,001

Diagnosis of pneumonia and CL form were performed in ac-
cordance with generally accepted clinical, laboratory and mor-
pho-immunohistochemical studies [1,2,7-9,17].

General clinical methods included data of anamnesis, includ-
ing anamnesis of oncohematological disease (form, stage of the
disease, its first signs, duration, presence of B-symptoms, enlarge-
ment of liver, spleen, lymph nodes (LV), number of chemotherapy
courses (CT), which preceded the IC of the broncho-pulmonary
system, the presence of concomitant pathology, anamnesis of pneu-
monia (communiyu aquared pneumonia, nosocomial pneumonia
(early, late)); the beginning, the presence of generally accepted
clinical signs; data of pneumonia clinical picture and complaints
(the presence, number and nature of sputum, the presence, number
and type of dyspnea, the time when complaints began, temperature
reaction dynamics); data of patient’s physical examination, includ-
ing in dynamics (data of percussion, auscultation); results of labo-
ratory methods of research in dynamics ( complete blood count,
biochemical blood test); general sputum analysis; chest X-Ray in
two projections and / or computed tomography (CT) of the lungs
(if necessary in dynamics); to determine the probable pathogens of
pneumonia - bacterioscopic and microbiological study of sputum
and fluid of broncho-alveolar lavage (BAL); fibrobranchoscopy to
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obtain BAL fluid; immuno-enzymes study - to determine the pa-
rameters of cellular and humoral immunity.

All quantitative and qualitative (nominal) indices were en-
tered into the electronic database of formalized disease histories
like “object-sign” table. These data gradually and statistically
processed using descriptive and analytical biostatistics methods
implemented in software packages “STATISTICA 6.1” (Stat-
SoftInc., Serial No. AGAR909E415822FA); Microsoft Excel
(Office Home Business 2KB4Y-6H9DB-BM47K-749PV-PG-
3KT). Median (Me), as a measure of the central trend, was used
to describe the quantitative indices; interquartile scale ((25%,
75%) - 25 and 75 percentiles respectively, Q1 and Q3 - first and
third quartiles) to describe the sings variation., The nonpara-
metric dispersion analysis of Kraskele-Wallis and a correlation
analysis with the calculation of the Spirman rank correlation co-
efficients (p) were used in statistical analysis of study results.
Multiple comparisons were made with Bonferon and Hill. The
statistically significant level was p <0,05 (5%) [10].

Results and their discussion. Correlation between mortality
and clinical, anamnestic, laboratory parameters shows the ex-
istence of probable connection between poor outcome forecast
and 42 quantitative and qualitative sings.
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Table 2. Odds ratio clinical and laboratory parameters influence on mortality,
depending on their threshold predictive value of the studied patients

Indexes OR 95% CT Patients proportion, (%) p*
(1 -yes, 0 - no) Alive Dead
Neutrophils <1,24 10%/1 8,10 4,14 - 15,864 9,33 % 45,45 % <0,001
Pulse >92 per min. 26,94 12,96 - 55,98 7,09 % 67,27 % <0,001
Leukocytes <3,7 10%/1 57,09 3,0-1087,35 18,03 % 100,0 % <0,001
Lymphocytes <18,9 % 40,22 10,61 - 152,41 7,48 % 76,47 % <0,001
B CD19<0,315 g/l 36,64 1,95 - 686,67 2581 % 100,0 % 0,001
T CD19 >56,3 % 40,33 2,27 -1717,45 31,82 % 100,0 % <0,001
CD4 <18,13 % 145,00 12,69 - 1657,12 3,33 % 83,33 % <0,001
CD4 <0,61 g/l 41,25 4,27 -398,87 10,81 % 83,33 % <0,001
CD4/CD8 <1,05 58,70 3,15-1094,33 17,78 % 100,0 % <0,001
HB <89 g/1 11,91 5,91 -23,98 23,13 % 78,18 % <0,001
Erythrocyte <2,5 10'%/1 18,73 8,41 -41,70 23,88 % 85,45 % <0,001
ESR>27 mm/h 6,41 3,17-12,97 38,43 % 80,0 % <0,001
Platelets <80 10%/1 6,57 3,53- 12,23 19,78 % 61,82 % <0,001
Ig G<8,21 132,00 123,69 - 167,42 3,33 % 78,66 % <0,001
* - divergences according Pearson’s y’ criterion
Table 3. Forecast of pneumonia poor outcome in patients CL according to logistic regression analysis
Prognostic Variables iﬁg:::i:l;i Sta:(izgiee;:? of Wald’s ¥? p-‘j;ll(lie,sxz
Free member of the equation -0,073
Leukocytes (x,) -0,994 0,463 4,602 0,032
P. aeroginosa (x,) 4,842 1,981 5,971 0,015

Logistic equation

y=exp(-0,073-0,994*x +4,842%*x )/
[1+exp(-0,073-0,994*x +4,842%x )]

Xi- square

=29,70 (p<0,001)

Percentage of concordance

98,51 %

Hosmer-Lemeshov Test

3,992 (p=0,7807)

Forecasting operating characteristics according to ROC analysis

Sensitivity, % 83,33
Specificity, % 100,00
AUC 0,968
95 % CI AUC 0,892 - 0,996
p p<0,001
Qualitative assessment of the model excellent

The indicators with statistically significant, average and high
correlation coefficients (0.29<p<1.0) were selected for a more
detailed analysis of which factors affect on poor outcome. The
next step was - to analyze the effect of quantitative and nominal
indicators on the mortality of patients with pneumonia and CL
using a simple logistic regression analysis. Cutoff points were
identified using the ROC analysis - the critical values of the
clinical and laboratory results, which achieved the maximum
predictive value of the indicator to predict the probability of
pneumonia poor outcome [18].

Leukocytes, lymphocytes, neutrophils, platelets, erythrocytes,
hemoglobin, B (CD19 +) (G/L), CD4 + (%), immunoregulatory
index (CD4+/CD8+) and IgG (g/1) showed the most prognostic
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ability to predict pneumonia lethal outcome in patients with CL.

The relationship between the signs “died” or “survived” ana-
lyzed using a logistic regression model with a step-by-step algo-
rithm predictors inclusion [13,14]. The logistic equation used as
the basis for developing the prediction model: y = exp (b0 + bl
*x1+...+bn*xn)/[l+exp(b0+bl *x1+...+bn*xn)] (1)
, where: y - the result (in our study - the prediction of pneumonia
poor outcome (PPO); b0 - the free part of the regression equa-
tion; bl -bn - regression coefficients; x1-xn - predictor variables.

If the calculated probability of pneumonia poor outcome will
be less than 0.5, we can assume that the event will not occur
(the patient will not die); if probability more than 0.5 — the poor
outcome of pneumonia is reliable.
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We received the logistic regression equation parameters repre-
sented as a result of a step-by-step inclusion of independent vari-
ables. It’s presented in tab. 3 (only meaningful factors are included
in the table). For quantitative predictors, the index entered in the
equation in units values, for binary 1 — factor is presented, 0 - is not.

We calculated the regression coefficient  during logistic re-
gression analysis, its error, and y* Wald statistics. Coefficient
B describes the change of the mortality risk due to risk factor
change for the one unit. We estimated the predictive precision
of the logistic regression equation using the Hi-square (y?); per-
centage of concordant - the proportion of correctly reclassified
observations (the closer this figure to 100%, the higher model
quality); Hosmer-Lemeshov’s consent test and ROC-analysis.
The evaluation of logistic regression equations using Xi-square
(x*) showed their precision, it was determined the statistically
significant level ¥* (p<0,001). The proportion of correct predic-
tion for patients with CL membership of a particular group (sur-
vivor, died) was 83.33%. This concordance indicator shows a
high degree of consistency in the real distribution of mortalities
and distribution based on the logistic regression equation. Over-
all consensus actual and estimated data based on Hosmer- Lem-
eshov test showed significant match, because p>0.05 was for all
equations. That allows us to take zero hypothesis regarding the
consistency of the theoretical and actual results of the disease.

According to the ROC curve’s shape and the area under it
(AUC), we estimated the predictive precision of logistic re-
gression equations. The area under the ROC curve shows the
dependence between the numbers of correctly and incorrectly
classified pneumonia poor outcome cases. The closer curve to
the upper left corner and the bigger the area under the curve,
the better its discriminatory power. When the AUC is 0,9 - 1,
the model’s quality is considered “exellent”; 0,8 — 0,9 — “very
good”; 0,7 — 0,8 — “good”; 0,6 — 0,7 — “average”; 0,5 — 0,6 —
“unsatisfactory”; the value less than 0.5 indicates the model’s
unsuitable [17].
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Fig. 1. Operational characteristics of the forecasting pneu-
monia poor outcome logistic regression model in patients with
CL according to ROC analysis

Thus, it is determined that the proposed prognostic model -
the logistic regression equation has excellent operational charac-
teristics - sensitivity 83.33%, specificity 100.0%, area under the
ROC curve - 0.968 (p <0.001) (Table 3, Fig. 1).

Consequently, the constructed logistic models were accept-
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able relying on the criterion ¥ the percentage of concordation,
the Hosmer-Lemeshov test and the ROC-analysis. The predicted
values (y) in regression models will be always in ranges from 0
(survived) to 1 (died), regardless of regression coefficients or
x-values. When calculated probability is less than 0,5, we can
supposed that event will not occur (the patient will not die); oth-
erwise (probability more than 0,5) — the pneumonia poor out-
come will be.

We propose a detailed scale for predicting the pneumonia
poor outcome (PPO) in patients with CL based on all of the
above calculations:

- up to 0,16 - very low probability of PPO (P<5.06%);

- 0,17 - 0,36 - low probability of PPO (5,06%<R<25,10%);

-0,37-0,48 -average probability of PPO (25,10%=<R<50,24%);

- 0,49 — 0,72 - high probability of PPO (50.24%<R<90.16%);

- higher than 0.72 - very high probability of PPO (P>90.16%).

1,2

1,0 o o
038
B
<]
3
S 06
©
o
c
)
15}
T 04
=3
]
Q
s
=
0,2
0,0 % o o o
0,2
0,2 0,0 0,2 04 0,6 0.8 1,0 1.2

pe3ynbTaT 3a NOMiCTUYHUM PiBHSHHSM

Fig. 2. Dependence on calculated logistic equation result the
probability of pneumonia poor outcome in patient with chronic
leukemia

Using in clinical practice the obtained equation will allow
to predict the pneumonia poor outcome in patient with chronic
leukemia with a small number of parameters that are available
today in clinics with hematological profile. Determination the
probability of PPO in patients with CH has a fundamental value
for timely choice the treatment tactics, for choice or modifica-
tion ABT during the program chemotherapy. The American So-
ciety of Clinical Oncology (ASCO) has shown that using of ex-
pensive drugs is economically justified only in severe infections.
Thus, the treatment of patients with a minimum risk of PPO can
be in outpatient settings using antibiotic monotherapy. In this
case, using the predicting of PPO in patients with CL is also
a way to reduce the treatment cost and determine the place of
treatment. We have developed a PPO scale that will allow us to
determine the treatment location and timely optimize the treat-
ment program. When the value from the equation is equal to:

- less than 0,36 - low probability of PPO - it is possible to treat
pneumonia in outpatient settings or in a therapy, hematologist
consultation is necessary;

- 0,37 — 0,48 — average probability of PPO - treatment in ther-
apy, hematologist consultation in dynamics of treatment;

- 0,49 — 0,72 - high probability of PPO - treatment in a he-
matological hospital, determination of immunity parameters in
dynamics, consideration necessity of ABT modification;

- more than 0,72 - very high probability of PPO - treatment in
the department of intensive care, optimization of ABT.
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Conclusions.

1. Results of our study prove that the forecast of pneumonia
poor outcome in patients with chronic leukemia is associated
with: leukocytes, lymphocytes, neutrophils, platelets, erythro-
cytes, hemoglobin and immunity: B (CD19+) (G/L), T (CD4+)
(%), immunoregulatory index (CD4+/CD8+) and IgG (g/1).

2. Mathematical modeling is a modern, necessary instrument
in medical practice. A mathematical model for predicting the
pneumonia poor outcome in patients with chronic leukemia was
created in our study: PPO = exp (-0.073-0.994 * (leukocytes) +
4.842 * (P. aeroginosa)) / [1 + exp (-0.073-0.994 * (leukocytes)
+4.842 * (R. aeroginosa)].

3. Using in clinical practice the proposed mathematical model
of prediction pneumonia poor outcome in patients with chronic
leukemia will allow determining the treatment place and timely
optimizing the treatment program.

The authors confirm the absence of conflict of interest. Au-
thors thank Kryachkova L., MD. for the help in statistical cal-
culations
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SUMMARY

THE FORECAST OF LETHAL OUTCOME IN CHRONIC
LEUKEMIA PATIENTS WITH PNEUMONIA

Pertseva T., Borysova I.

State Establishment “Dnipropetrovsk Medical Academy of the
Ministry of Health of Ukraine”, Ukraine

The aim of the study - to create a mathematical model for
forecasting of poor pneumonia outcome in patients with chronic
leukemia in order to optimize treatment.

Study included 323 patients with pneumonia and chronic
leukemia. All indicators obtained in the study were entered
into electronic database of formalized medical histories like a
table “object-feature”. These results were subjected to stepwise
multidimensional statistical processing using non-parametric
dispersive analysis by Kruskal-Wallis, correlation analysis with
Spearman’s rank correlation coefficient, and ROC - analysis.
The statistically significant level was p <0,05 (5%).

We determined that the forecast of pneumonia poor outcome
in patients with chronic leukemia is associated with: leukocytes,
lymphocytes, neutrophils, platelets, erythrocytes, hemoglobin
and immunity: B (CD19+) (G/L), T (CD4+) (%), immuno-
regulatory index (CD4+/CD8+) and IgG (g/1). A mathematical
model for predicting the pneumonia poor outcome in patients
with chronic leukemia was created in our study: PPO=exp
(-0.073-0.994*(leukocytes)+4.842*(P.aeroginosa))/[ 1 +exp
(-0.073-0.994*(leukocytes)+4.842*(R. aeroginosa)].

Using in clinical practice the proposed mathematical model
of prediction pneumonia poor outcome in patients with chronic
leukemia will allow determining the treatment place and timely
optimizing the treatment program.

Keywords: forecast, pneumonia, chronic leukemia, poor out-
come, mathematical model.
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IPOTHO3 JIETAJIBHOI'O UCXOJA IHEBMOHUM Y
BOJIbHBIX HA ®OHE XPOHUYECKHX JIEKUKO30B

Hepuena T.A., Bopucosa U.C.

Tocyoapcmeennoe yupescoenue «/Anenponemposckas meou-
yuHckas axaoemuss Munucmepcmea 30pagooxpanenuss Ykpau-
ubly, Yxpauna

Ilens uccnenoBaHus - co3naHHE MATEMaTUYECKOHM MOJEIH
MIPOTHO3a JIETAIFHOTO UCXO/Ia MTHEBMOHUH Y OOJBHBIX HA (OHE
XPOHMUYECKHUX JIEMKO30B JJIsl ONpENEeieHUss U CBOEBPEMEHHOM
ONITHMU3AIIHA JICICHHS.

Hccnenoano 323 60MbHBIX ¢ THEBMOHUSIMH, KOTOPBIE PO3BH-
TUCh Ha (JOHE XPOHUYECKHUX JIeHK030B. Bee mokaszarenu, moiy-
YEeHHBIE B PE3yNbTaTe MCCIeOBAHMUS, BHECEHBI B IEKTPOHHYIO
0a3y maHHBIX (pOpMaTM30BAHHBIX HCTOpHH OoJe3Hel B BHIE
TaONMUIBEI «OOBEKT-TIPH3HAK», KOTOPYIO MOIBEPTalIi IO TAITHOH
MHOTOIIJIAHOBOM CTAaTHCTHYECKOH 00paboTke MeTomaMu He-
TapaMeTpUIecKoTo ANCIepCHOHHOro ananmmsa Kpackema-Yoi-
JUca, KOPPESIIHUOHHOTO aHAJM3a C PacdyeToM KOd(pHIHEeHTA
panroBoii koppensiuun Crmpmena, Roc-ananmmsza. Craructude-
CKH JIOCTOBEPHBIM CUHTAJIOCh 3HAUCHHE YPOBHS 3HAUYMMOCTH
p<0,05 (5%).

BrrBeHo, 9TO ¢ TETaTBHBIM HCXOAOM OONBHBIX PA3THIHBI-
MU (HopMaMU TTHEBMOHHUH, KOTOPBIE Pa3BHIHCh Ha (OHE XPO-
HUYECKHX JICHKO30B acCOIMMPOBAHEI MOKA3aTeNN JIEHKOIIUTOB,
TUM(OIHUTOB, HEUTPOPHUIOB, TPOMOOIIUTOB, SPUTPOIIUTOB, Te-
MorobuHa U nokasarenu ummyHnrera (B(CD19+), T (CD4+),
(CD4+/CD8+), 1gG). B pesymprate mpoBEeAEHHOTO HCCIEI0Ba-
HUS CO3[jaHa MaTeMaTHYecKas MOJENb MPOTHO3a BO3HHKHOBE-
HUS JIETAIbHOTO MCXO/a ITHEBMOHHHN y OONBHBIX Ha (hOHE Xpo-
Huaeckux neiko3oB: [TJIN = exp(-0,073-0,994* (neiikonnTsr) +
4,842 * (P. Aerogunosa)) / [1 + exp (-0,073-0,994 * (mefikorm-
ThI) + 4,842 * (P. aerogunosa)].

Hcnonb3oBanne B KIIMHUYECKOH MPaKTHKE pa3padoTaHoH Ma-
TEeMaTHYECKOH MOJIENN TIO3BOJIUT ONPEAETUTh MECTO JICUCHHS
OOJBHBIX THEBMOHHNEH B COYETAHUH C XPOHHUECKHUM JICHKO30M,
YTO MO3BOJHUT CBOEBPEMEHHO ONTHMH3HPOBATH MPOTPAMMY Jie-
YCHHUSL.
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ASSOCIATION BETWEEN URTICARIA AND INFECTIONS (REVIEW)

Gotua M., Kulumbegov B., Chanturidze N., Devidze M., Lomidze N., Rukhadze M.

Center of Allergy and Immunology, Thilisi, Georgia

Urticaria is a common disease with 20% of prevalence and
marked effects on quality of life. Urticarial lesions are intensely
pruritic, circumscribed, raised, erythematous plaques, often with
central pallor. Morphology and size can vary. Uncomplicated ur-
ticarial lesions are pruritic cutaneous plaques that develop over
minutes to hours and resolve in 24 hours without residual mark-
ings [1]. Urticaria is sometimes accompanied by angioedema,
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which is swelling deeper in the skin. Angioedema accompanies
urticaria in approximately 40% of patients, another 40% have
hives alone, and about 20% have angioedema but not urticaria.
A presumptive trigger, such as common viral and bacterial in-
fections, medications, food ingestion, or insect sting, can some-
times be identified for new-onset urticaria, although no specific
cause is found in many cases, particularly when the condition

97



