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K CBEAEHHUIO ABTOPOB!
[Ipu HampaBIEeHUY CTAaTbH B PEAAKITUIO HEOOXOIUMO COOIONATh CISAYIONINE TIPABHIIIA;

1. CraTps nomkHa OBITH IPEJCTaBICHA B IBYX SK3EMIUIIPAX, HA PYCCKOM HMJIM aHTITUHACKOM SI3bI-
Kax, HaTrleyaTaHHas yepe3 MoJITopa HHTepBaJjia Ha OIHOI CTOPOHE CTAHIAPTHOIO JIUCTA € INMPHHOI
JIEBOTO NOJIsI B TPHM caHTHMeTpa. Mcnonb3yemblil KOMIIBIOTEPHBII WPUQT U1 TEKCTa Ha PYCCKOM U
aHnuickoM s3bikax - Times New Roman (Kupuiuna), 115 TeKcTa Ha TPy3UHCKOM S3BIKE CIIEAYeT
ucnoip3oBath AcadNusx. Pasmep mpudra - 12. K pykonrcu, HaneyaTaHHOW Ha KOMITBIOTEPE, JTODKEH
o5ITh IprtoskeH CD co crarbeit.

2. Pa3Mep craTbu TOTKEH OBITH HE MEHEe NeCsTH 1 He OoJiee 1BaALATH CTPAHUI] MAITHOIINCH,
BKJIIOYAsl yKa3areJlb JINTepaTypsl U Pe3loMe Ha aHIJIMIICKOM, PYCCKOM U IPYy3HHCKOM SI3bIKaX.

3. B crarbe 10KHBI OBITH OCBEIICHBI AKTyaIbHOCTh JAHHOTO MaTepHalla, METOIBI U PE3YIIbTaThI
UCCIIeIOBaHUs U X 00CYyKACHHE.

[Ipu npencTaBiIeHNHN B IIeYaTh HAYYHBIX SKCIIEPUMEHTAIBHBIX PA0OT aBTOPHI JOJIKHBI YKa3bIBATH
BHUJl U KOJMYECTBO SKCIIEPUMEHTANBHBIX KUBOTHBIX, IPUMEHSBIINECS METOABl 00e300MMBaHUS U
YCBHIJICHHUS (B XOJI€ OCTPBIX OIIBITOB).

4. K crarbe JOIKHBI OBITH MIPUIIOMKEHBI KpaTKoe (Ha MOJICTPAaHUIIBI) Pe3OMe Ha aHIIIUICKOM,
PYCCKOM M IT'PY3HHCKOM $I3bIKax (BK/IIOYAIOLIEE CIELYOLINE pa3aesbl: Liedb UCCIeI0BaHNs, MaTepHual U
METOJIBI, PE3YJILTATHI M 3aKIIFOUSHHE) U CIIUCOK KITtoueBBIX cioB (key words).

5. Tabnunp! HEOOXOIUMO NPENCTABIATE B Ie4aTHOH hopme. DoTokonuu He npuHUMaroTcs. Bee
nu¢poBbie, HTOTOBbIE H NPOLIEHTHbIE JaHHbIE B Ta0JIMIaX J0JIKHbI COOTBETCTBOBATH TAKOBBIM B
TeKcTe cTaThbU. Tabiuibl U rpaduKu TOJKHBI OBITH 03aryIaBIICHBI.

6. dotorpadun AOIKHBI OBITH KOHTPACTHBIMHU, (POTOKOIHHU C PEHTTEHOTPAMM - B IO3UTUBHOM
n300paxeHuH. PUCYyHKH, yepTeXu U IuarpaMmbl clIeoyeT 03ariaBUTh, IPOHYMEPOBATh U BCTABUTH B
COOTBeTCTBYIOIIEe MecTo TekcTa B tiff opmare.

B noanucsix k MukpogotorpadgusaM cieayeT yKa3plBaTh CTEICHb yBEIMUCHUS Yepe3 OKYISP HITH
00BEKTUB U METOJ] OKPACKU WJIM UMIIPETHALIMH CPE30B.

7. ®aMUIUU OTEYECTBEHHBIX aBTOPOB MIPUBOJAATCS B OPUTHHAIBHON TPAHCKPUIILIUH.

8. I[Ipu opopmnennu u HampaBneHun crared B xypHanm MHI mpocum aBTOpOB cobmronars
NpaBUIIa, U3JI0KEHHBIE B « EMUHBIX TpeOOBaHUSIX K PYKOMHUCSM, IPEACTABISIEMBIM B OMOMEIUIIMHCKHUE
JKypHAJIbD», TPUHATHIX MeXIyHapOAHBIM KOMHUTETOM PEIAaKTOPOB MEAMLMHCKUX KYpHAJIOB -
http://www.spinesurgery.ru/files/publish.pdf u http://www.nlm.nih.gov/bsd/uniform_requirements.html
B koHIIe Kax 101 OPUTHHATIBHOM CTaThU MPUBOAUTCA OnOIHOrpadguyeckuii cnucok. B cnmncok nurepa-
TYPBI BKJIFOYAIOTCSl BCE MaTepHalibl, HA KOTOPBbIE UMEIOTCS CCBUIKU B TeKcTe. CIHUCOK COCTaBIAETCs B
andaBUTHOM MOpsAKe U HymMepyeTcs. JIutepaTypHblii HCTOYHMK NPUBOAUTCS Ha sI3bIKE OpUrMHaia. B
CIMCKE JINTEPATyPhl CHavYajia IPUBOIATCS PabOThI, HAMCAHHBIE 3HAKaMU TPY3MHCKOTO andaBuTa, 3aTeM
Kupwuien u naruHuneidl. CChUIKM Ha IUTHUPYEMble pabOThl B TEKCTE CTAaTbH JAIOTCS B KBaIpPaTHBIX
CKOOKax B BUJI€ HOMEPA, COOTBETCTBYIOLIETO HOMEPY JaHHOH pabOoThI B CIIMCKE TUTEPaTypbl. bonbmmH-
CTBO IIUTHPOBAHHBIX UCTOYHUKOB JOJKHBI OBITH 3a IMOCTIEAHNUE S5-7 JIET.

9. ns momydeHus MpaBa Ha MyONMKAIMIO CTaThs OJDKHA MMETh OT PYKOBOIUTENSI pabOTHI
WIN YUPEXKJCHUS BU3Y U CONPOBOIUTEIHHOE OTHOLLICHNUE, HAIMCAHHBIC WJIM HAlledaTaHHbIE Ha OJIaHKe
Y 3aBEPEHHBIE MOJIHCHIO U NIEYATHIO.

10. B koHIe cTaThU NOJKHBI OBITH MOAMHCH BCEX aBTOPOB, MOJHOCTBHIO MPUBEAEHBI UX
(amMuInM, UIMEHa U OTYECTBA, YKa3aHbl CIIy>KeOHBIN M AOMAIIHUI HOMEpa TeJIe(OHOB U agpeca MM
uHble koopAuHaThl. KomuuecTBo aBTOPOB (COABTOPOB) HE NOHKHO MPEBBIMIATH IISATH YEJIOBEK.

11. Penakuus ocraBisiet 3a cO00i MpaBo COKpaIaTh ¥ HCIPaBIATh cTarhi. Koppekrypa aBropam
HE BBICBUIAETCS, BCS paboTa U CBEpKa IPOBOAUTCS 110 aBTOPCKOMY OPHTHHAILY.

12. HemomycTuMoO HampaBiieHHE B pelaklMIo padoT, MpeICTaBICHHBIX K MeYaTH B MHBIX
M3/1aTeNbCTBAX WIIM OMYOJIMKOBAHHBIX B APYTHX U3JAHUSX.

Hpﬂ HApYHNIEHUH YKa3aHHBIX IPABUJI CTATbU HE PAaCCMAaTPUBAIOTCH.
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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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Abstract.

Improvement of methods and criteria for diagnostics of human
blastocystosis and selection of drugs for etiotropic therapy
remain urgent scientific tasks of the present day.

Clinical manifestations of blastocystosis in humans are diverse,
and in this regard, their influential role on the effectiveness of
blastocystosis therapy cannot be excluded.

Materials and methods: To assess the predictor properties
of clinical symptoms, we retrospectively analyzed them in
300 patients with blastocystosis in alternative groups: group A
— with good therapeutic effect (n = 162) and group B — with
satisfactory effect (n = 138). Group A included patients who had
an overall regression rate of clinical symptoms > 33% after 1
month from the start of treatment and < 32% in group B.

Results and discussions: Preliminary analysis showed that
reliable differences between the groups were established for
most clinical symptoms, which provided the basis for the
development of a prognostic algorithm using a heterogeneous
sequential Wald-Henkin procedure [19].

It was found that high prognostic informativity was shown by
liver enlargement (J= 3,38), the presence of heaviness in the
right subcostal area (J = 2,45), tachycardia (J = 1,76), decreased
efficiency (J = 1,63), the degree of manifestation of clinical
symptoms in general (J = 1,74), the nature of body temperature
(J = 1,56), the presence of dizziness (J = 1,46) and duration of
the disease (J =1,07).

Moderate predictive properties were characterized for the
patient's age (J = 0,67) and the presence of vegeto-visceral
dysfunction (J = 0,96), joint pain (J = 0,87), headache (J =
0,67), heart pain (J = 0,64), and muscle pain (J = 0,53). Low
prognostic informativeness was established with regard to the
presence of seizures (J = 0,42), lymphoadenopathy (J = 0,33)
and spleen enlargement (J = 0,30). No predictor value was
found for symptoms such as abdominal pain syndrome (J =
0,09), memory impairment (J = 0,008), skin manifestations (J =
0,04), jaundice (J = 0,02), and patient gender (J = 0,01).

The testing of the predictive algorithm on the training group
(n=300) established its high efficiency, as the erroneous
predictions amounted to 3% and did not exceed the specified
(5%; p <0.05) level of reliability. Correct predictions amounted
to 77% and uncertain predictions amounted to 20% of cases.

Conclusions: Using the heterogeneous sequential Wald-
Genkin procedure, an algorithm was created to predict the
effectiveness of therapy for patients with blastocystosis, which
determined the values of the prognostic coefficients of each

© GMN

gradation of indicators and their general prognostic information
content.

The highest prognostic informativeness was found for
clinical symptoms such as liver enlargement (J = 3,38), right
subcostal heaviness (J = 2,45), tachycardia (J = 1,76), degree
of manifestation of clinical symptoms (J = 1,74) and body
temperature (J = 1,56).

Testing the algorithm at 95% reliability level on the training
group (n=300) revealed its high efficiency, as the erroneous
predictions amounted to 3% and did not exceed the specified
(5%; p <0,05) reliability level. Correct predictions amounted to
77% and uncertain predictions amounted to 20% of cases.

Key words. Blastocystosis, clinic, effectiveness of therapy,
predictors.

Introduction.

The issues of improving the diagnosis, treatment and
prevention of parasitoses remain relevant for public health and
health care in many countries. Human parasitic diseases are not
only a medical but also a global human problem. Blastocystosis
can be reasonably included among them [1-3]. There are large
numbers of epidemiological studies in which Blastocystis spp.
is often referred to as the most common unicellular eukaryota
found in human fecal samples [1,2,4]. Indeed, its prevalence
can be as high as 20% in industrialized countries, including
European populations [5], and 50% in developing countries [6].

It is important to emphasize that in recent years, a lengthy
scientific discussion has been completed on the feasibility
of formally recognizing a separate nosological disease
caused by Blastocystis sp. which is already included in the
International Statistical Classification of Diseases and Related
Health Problems, Eleventh Revision under the code “1A35
Blastocystosis” [7]. However, improving the methods and
criteria for diagnosing blastocystosis in humans and choosing
drugs for etiotropic therapy remains a pressing scientific
challenge. Four major forms of Blastocystis spp. have been
described at the morphological level, including the cyst infective
cyst, which is able to survive for long periods of time in feces
and environmental sources and is resistant to standard water
chlorination, facilitating waterborne transmission of the parasite
[1,8]. Thus, the fecal-oral route is considered the main route of
transmission of Blastocystis spp. through consumption of food
or water contaminated with cysts.

Four major forms of Blastocystis spp. have been described
at the morphological level, including the cyst infective cyst,
which is able to survive for long periods of time in feces
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and environmental sources and is resistant to standard water
chlorination, facilitating waterborne transmission of the parasite
[1,8]. Thus, the fecal-oral route is considered the main route of
transmission of Blastocystis spp. through consumption of food
or water contaminated with cysts.

Until now, the effective treatment of human blastocystosis
remains an unresolved problem because the parasite is often
found in asymptomatic patients and is associated with a wide
range of nonspecific symptoms, including diarrhea, abdominal
pain, abdominal bloating, nausea and vomiting, and urethral
lesions [1-3].

However, recent results using in vitro and in vivo approaches
combined with in silico genomic data analysis and clinical
reports strongly suggest the pathogenic potential of Blastocystis
spp. by identifying putative virulence factors such as cysteine
proteases. These proteases are secreted by the parasite and can
cause epithelial barrier dysfunction [1-3,12-14].

The proposed models of pathogenesis of Blastocystis spp.
[13-16] mainly involved parasite adhesion to the intestinal
epithelium, apoptosis and degradation of intestinal epithelial
cell tight junction proteins, resulting in increased intestinal
permeability, IgA degradation and induction of pro-
inflammatory cytokine response. Blastocystis spp. has also
recently been linked to irritable bowel syndrome (IBS) [16,17],
a multifactorial functional gut disorder partially attributed to
dysbiosis [18].

All these new data indicate that the clinical manifestations
of blastocystosis in humans are diverse and, as such, their
influential role on the efficacy of blastocystosis therapy cannot
be excluded.

The goal of the work. To determine the prognostic possibilities
of clinical symptomatology data in relation to the efficacy of
blastocystosis therapy and to develop a prognostic algorithm on
this basis.

Materials and Methods.

To determine the predictor characteristics of clinical
symptomatology, it was analyzed retrospectively in 300 patients
with blastocystosis aged 15 to 54 years who received complex
therapy. The degree of regression of clinical symptoms in
general after 1 month from the beginning of treatment was used
as a criterion of therapy efficacy.

The distribution curve of patients according to the regression
index of clinical symptoms was preliminarily analyzed to justify
the assignment of patients to the group with good or satisfactory
effect.

It was revealed that the distribution curve is non-normal and
has a double-hump character. At the same time, the mode of its
first part is shifted to the extreme left and its second part to the
right. The point of differentiation between these two groups of
patients is the regression value of 30-31%. In this regard, the
group with a good therapeutic effect included patients in whom
the degree of dynamics of clinical symptoms was > 31% (group
A), and in the group with a satisfactory effect — < 30% (group
B).

The prognostic algorithm was developed wusing the
heterogeneous sequential Wald-Genkin procedure [19], and the
values of prognostic coefficients (PC) of each gradation of the
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index, as well as its overall prognostic informativeness (J) were
determined.

The heterogeneous sequential procedure is an application of
the sequential probability ratio criterion proposed by A. Wald
(1947) and subsequently named (Wald's sequential analysis).

Statistical professor A. Wald proposed an original method of
quality control, according to which the decision is made not at
the end of experiments or observations, the number of which
is determined before their beginning, but after each sample,
each experience or observation. The sequential probability ratio
criterion often requires 50% fewer observations than the most
efficient criterion based on a fixed number of observations (A.
Wald, 1947).

Wald sequential analysis has been widely used in a number
of fields of mathematics and engineering, as well as biology
and medicine. A.A. Genkin (1962) proposed to apply Wald
sequential analysis for medical diagnostics. Later, a method
for determining the diagnostic informativeness of features was
proposed based on the formula for calculating the amount of
information proposed by C.E. Shannon (1948) as a method
for determining the diagnostic informativeness of features.
Shannon (1948) as a way of ranking the signs according to their
differential informativeness.

The sequential procedure, being univariate, does not require
the use of sophisticated multivariate statistical methods.

It also does not require knowledge of the laws to which
empirical distributions are subject and is suitable for any
form of distributions. Compared to other methods, it is simple
and close to medical thinking in its logical basis. Due to its
similarity to medical thinking, the procedure has a learning
effect, improving the quality of conventional medical diagnosis.
Due to the univariate approach to constructing the feature
space, the training group size requirements of the procedure are
smaller than those of multivariate procedures, and the resulting
distributions are more reliable.

It allows for omissions in the examination of the patient, both
in the training group and in the testing and operation of the
tables. (Wald A. Sequential analysis. N. Y., 1947; Shannon C.E.
Mathematical theory of communication. Bell System Techn.
Journ. vol. 27, p. 379-423, 623-656).

According to the procedure, the algorithm (table) is tested by
algebraic summation of the table PCs in the order of decreasing
predictive informativeness of the indicators until the moment
of reaching the predictive threshold, which for 95% (p < 0.05)
level of reliability is the sum of PCs greater than or equal to
13,0. If the sign (+) is near the sum of PCs, the prognosis is
good, and if the sign (—) — satisfactory therapeutic effect. In the
case when summing up all indicators of the table the prognostic
threshold is not reached — the prognosis is uncertain.

The difference between satisfactory and good treatment results
were established on the basis of retrospective analysis of the
distribution curve of the degree of regression of the clinical
symptomatology of the patients as a whole after 1 month from
the beginning of treatment.

The distribution curve was found to be non-normal and double-
humped, indicating that the sample consists of two patient
populations. The mode of one of the populations is shifted to the
extreme left (low degree of regression of clinical symptoms),



and the mode of the other is shifted to the extreme right (high
degree of regression).

The point of differentiation of these groups of patients on
the curve was the interval of regression index values 31-32%.
Therefore, all patients in whom the degree of regression of
clinical symptoms was between 0% and 31% were classified in
the group with satisfactory, and 32% and more — in the group
with good therapeutic effect.

Results and Discussions.

Data analysis showed (Table 1) that high prognostic
informativeness was established for the presence of liver
enlargement (J = 3,38), heaviness in the right subcostal area (J =
2,45), tachycardia (J = 1,76), decreased work capacity (J =1,63),
dizziness (J = 1,46), as well as the nature of body temperature (J
= 1,56), degree of severity of clinical symptoms (J = 1,74) and
duration of the course of the disease (J = 1,07).

Moderate prognostic significance was characteristic of the
patient's age (J = 0,67) and the presence of vegeto-visceral
dysfunction (J = 0,96), heart pain (J = 0,64), joint (J = 0,67) and
muscle (J = 0,53) pain, and low prognostic informativity for the
presence of seizures (J = 0,42), lymphoadenopathy (J = 0,33)
and enlargement of the spleen (J = 0,30). And such symptoms
as dyspepsic syndrome (J = 0,10), abdominal pain syndrome
(J =0,09), memory impairment (J = 0,08), skin manifestations
(J =0,04), jaundice (J = 0,02) and sex of the patient (J = 0,01)
showed no predictive properties.

As follows from the table, in favor of a good therapeutic
effect are evidenced by: pronounced (> 11 points) manifestation
of clinical symptomatology; duration of the disease — > 3,1
years; age of the patient — < 20 years; presence in the patient
of decreased performance throughout the day, subfebrile body
temperature, dizziness at physical activity, vegeto-visceral
dysfunction, pain in single or in groups of joints, pain in the
heart area, headaches, muscle pain, cramps, enlargement of
single peripheral lymph nodes, as well as splenomegaly.

The predictors of a satisfactory therapeutic effect are: duration
of the disease up to 3 years, age of the patient — > 21 years, as
well as the absence of liver enlargement, heaviness in the right
subcostal area, tachycardia, decreased work capacity, increased
body temperature, dizziness, vegeto-visceral dysfunction,
heart pain, joint pain, headaches, muscle pain, cramps,
lymphoadenopathy, as well as a minor (< 5 points) degree of
manifestation of clinical symptoms.

According to this methodology, prediction is performed
by algebraic summation of PCs (Table) of the indicators in
descending order of their informativeness until the moment
of reaching the prognostic threshold, which for 95% level of
reliability (p<0,05) is Y’ PC > 13,0. If a sign (+) is near the sum
of PCs, a good therapeutic effect is predicted, and if a sign (—)
is predicted, a satisfactory therapeutic effect is predicted. If the
threshold is not reached, the prognosis is uncertain.

Testing the predictive algorithm on the training group (n=300)
found that correct predictions were 77%, uncertain predictions
were 20%, and incorrect predictions were 3%

Conclusion.
Using the heterogeneous sequential Wald-Genkin procedure,
an algorithm was created to predict the effectiveness of therapy
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Table 1. Prognostic properties of clinical symptomatology of
blastocystosis patients.

Gradations of the

Indicators .l PC J
indicator
. present +3,0
hepatic enlargement absent 111 3,38
. . present +3,0
right subcostal heaviness absent 72 2,45
absent -7,0
tachycardia during physical activity 0 1,75
on exertion and at rest +5,4
<5 -8,0
severity of clinical 6-10 -0,8 174
symptoms, scores 11-15 +2,6
>16 +3,0
absent -10,0
performance degradation by the end of the day 0 1,63
throughout the day +3,0
normal -6,0
body temperature subfebrile +2,6 1,56
febrile -3,6
absent -43
dizziness during physical activity +4,3 1,46
on exertion and at rest -0,5
<0,5 -5,9
disease duration, years 0,7-3,0 -0,5 1.07
>3,1 +45
vegeto-visceral dysfunction absent 46 0,96
present +1,8
absent -3,0
joint pains single joints +2,3 10,87
group of joints +4,2
absent -10,0
headaches during physical activity +1,5 0,67
on exertion and at rest +1,0
C <20 +3,8
patient's age, years >0l 20 0,67
. absent -1,6
heart pains present 3.0 0,64
absent 23
muscle pains during physical activity +1,0 0,53
on exertion and at rest +2,8
absent -2,6
cramps present +2,0 0.42
absent -3,6
lymphoadenopathy single lymph nodes +1,6 10,33
lymph node groups 0
absent -0,5
spleen enlargement present 23 0,30

Note: The sign (+) indicates in favor of good, and the sign (—) —
satisfactory therapeutic effect.

for patients with blastocystosis, which determined the values of
the prognostic coefficients of each gradation of indicators and
their general prognostic information content.

The highest prognostic informativeness was found for
clinical symptoms such as liver enlargement (J = 3,38), right
subcostal heaviness (J = 2,45), tachycardia (J = 1,76), degree



of manifestation of clinical symptoms (J = 1,74) and body
temperature (J = 1,56).

Testing the algorithm at 95% reliability level on the training
group (n=300) revealed its high efficiency, as the erroneous
predictions amounted to 3% and did not exceed the specified
(5%; p < 0,05) reliability level. Correct predictions amounted to
77% and uncertain predictions amounted to 20% of cases.
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