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avtorTa sayuradRebod!

redaqciaSi statiis warmodgenisas saWiroa davicvaT Semdegi wesebi:

 1. statia unda warmoadginoT 2 calad,  rusul an inglisur enebze, dabeWdili 
standartuli furclis 1 gverdze,  3 sm siganis marcxena velisa da striqonebs 
Soris 1,5 intervalis dacviT. gamoyenebuli kompiuteruli Srifti rusul da ing-
lisurenovan teqstebSi - Times New Roman (Кириллица), xolo qarTulenovan teqstSi 
saWiroa gamoviyenoT AcadNusx. Sriftis zoma – 12. statias Tan unda axldes CD 
statiiT. 
 2. statiis moculoba ar unda Seadgendes 10 gverdze naklebs da 20 gverdze mets 
literaturis siis da reziumeebis (inglisur, rusul da qarTul enebze) CaTvliT.
 3. statiaSi saWiroa gaSuqdes: sakiTxis aqtualoba; kvlevis mizani; sakvlevi 
masala da gamoyenebuli meTodebi; miRebuli Sedegebi da maTi gansja. eqsperimen-
tuli xasiaTis statiebis warmodgenisas avtorebma unda miuTiTon saeqsperimento 
cxovelebis saxeoba da raodenoba; gautkivarebisa da daZinebis meTodebi (mwvave 
cdebis pirobebSi).
 4. statias Tan unda axldes reziume inglisur, rusul da qarTul enebze 
aranakleb naxevari gverdis moculobisa (saTauris, avtorebis, dawesebulebis 
miTiTebiT da unda Seicavdes Semdeg ganyofilebebs: mizani, masala da meTodebi, 
Sedegebi da daskvnebi; teqstualuri nawili ar unda iyos 15 striqonze naklebi) 
da sakvanZo sityvebis CamonaTvali (key words).
 5. cxrilebi saWiroa warmoadginoT nabeWdi saxiT. yvela cifruli, Sema-
jamebeli da procentuli monacemebi unda Seesabamebodes teqstSi moyvanils. 
 6. fotosuraTebi unda iyos kontrastuli; suraTebi, naxazebi, diagramebi 
- dasaTaurebuli, danomrili da saTanado adgilas Casmuli. rentgenogramebis 
fotoaslebi warmoadgineT pozitiuri gamosaxulebiT tiff formatSi. mikrofoto-
suraTebis warwerebSi saWiroa miuTiToT okularis an obieqtivis saSualebiT 
gadidebis xarisxi, anaTalebis SeRebvis an impregnaciis meTodi da aRniSnoT su-
raTis zeda da qveda nawilebi.
 7. samamulo avtorebis gvarebi statiaSi aRiniSneba inicialebis TandarTviT, 
ucxourisa – ucxouri transkripciiT.
 8. statias Tan unda axldes avtoris mier gamoyenebuli samamulo da ucxo-
uri Sromebis bibliografiuli sia (bolo 5-8 wlis siRrmiT). anbanuri wyobiT 
warmodgenil bibliografiul siaSi miuTiTeT jer samamulo, Semdeg ucxoeli 
avtorebi (gvari, inicialebi, statiis saTauri, Jurnalis dasaxeleba, gamocemis 
adgili, weli, Jurnalis #, pirveli da bolo gverdebi). monografiis SemTxvevaSi 
miuTiTeT gamocemis weli, adgili da gverdebis saerTo raodenoba. teqstSi 
kvadratul fCxilebSi unda miuTiToT avtoris Sesabamisi N literaturis siis 
mixedviT. mizanSewonilia, rom citirebuli wyaroebis umetesi nawili iyos 5-6 
wlis siRrmis.
 9. statias Tan unda axldes: a) dawesebulebis an samecniero xelmZRvane-
lis wardgineba, damowmebuli xelmoweriTa da beWdiT; b) dargis specialistis 
damowmebuli recenzia, romelSic miTiTebuli iqneba sakiTxis aqtualoba, masalis 
sakmaoba, meTodis sandooba, Sedegebis samecniero-praqtikuli mniSvneloba.
 10. statiis bolos saWiroa yvela avtoris xelmowera, romelTa raodenoba 
ar unda aRematebodes 5-s.
 11. redaqcia itovebs uflebas Seasworos statia. teqstze muSaoba da Se-
jereba xdeba saavtoro originalis mixedviT.
 12. dauSvebelia redaqciaSi iseTi statiis wardgena, romelic dasabeWdad 
wardgenili iyo sxva redaqciaSi an gamoqveynebuli iyo sxva gamocemebSi.

aRniSnuli wesebis darRvevis SemTxvevaSi statiebi ar ganixileba.
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ургентного хирургического вмешательства. Для выявления 
связи между степенью тяжести гемолиза и интенсивностью 
продукции в организме пациентов с политравмой эндогенного 
СО у 40 пациентов определена концентрация свободного ге-
моглобина в плазме крови с помощью бензидинового метода.

Выявлено, что содержание в крови карбоксилированного 
гемоглобина было тем больше, чем большей была тяжесть 
шока по определению ее в соответствии с величиной шо-
кового индекса. Максимальные показатели содержания 
HbCO% в крови пациентов, находившихся в состоянии 
шока, констатированы во время реперфузии, спустя час по-
сле начала ургентного хирургического вмешательства. У 
пациентов с торакальной травмой содержание карбоксили-

рованного гемоглобина было тем больше, чем тяжелее были 
проявления синдрома острой дыхательной недостаточно-
сти, которую разделяли по степени тяжести артериальной 
гипоксемии. Степень тяжести гемолиза оказалась незави-
симым фактором риска повышения продукции эндогенного 
СО у пострадавших с политравмой.

Констатировано, что избыточная продукция эндогенного 
СО у пациентов с политравмой представляет дополнитель-
ную угрозу жизнеспособности организма ввиду образова-
ния карбоксилированного гемоглобина и усиления тяжести 
гипоксии. Вероятным механизмом является активация про-
цессов свободнорадикального окисления с поражением кле-
точных мембран.

reziume 

endogenuri naxSirJangis Warbi warmoqmna 
da karboqsilirebuli hemoglobinis momateba pacientebSi politravmiT

s.kursovi,  v.nikonovi,  a.belecki,  a. eskovi

xarkovis diplomisSemdgomi ganaTlebis samedi-cino akademia, ukraina 

kvlevis mizans warmoadgenda organizmSi en-
dogenuri naxSirJangis produqciis Sefaseba 
karboqsiluri hemoglobinis procentuli Semad-
genlobis gansazRvriT fotopletizmometriuli 
teqnologiebis gamoyenebiT da am produqtis 
saSiSroebis donis gansazRvra adamianis orga-
nizmisaTvis.
 137  pacientSi politravmis diagnoziT Cat-

arda kvleva HbCO–s Semcvelobaze sisxlSi. 
klinikaSi Semosvlisas 66 pacients aReniSneboda 
travmuli hipovolemiuri Soki, 36–s gulmkerdis 
travmis Sedegad hqonda sunTqvis mwvave ukmari-
sobis sindromi, 35 pacients ki ar aRniSneboda 
arc sistemuri sisxlis mimoqcevis, arc sunTqvis 
mwvave ukmarisoba. am jgufis pacientebis kvle-
vis Sedegebi gamoyenebuli iyo SedarebisaTvis. 
HbCO(%) ganisazRvreboda fotopletizmometri-
uli meTodiT aparatiT Masimo Rainbow Rad-57 (aSS), 
gulis SekumSvaTa sixSiris, kapilaruli sisxlis 
JangbadiT gajerebis (SpO2%) da moculobiTi 
periferiuli kapilaruli perfuziis (perfuzi-
uli indeqsi) monacemebTan erTad. 

gamovlinda, rom rac ufro maRalia sisxlSi 
karboqsiluri hemoglobinis Semcveloba, miT me-
tia Sokis simZime, Sokis indeqsis maCveneblis si-
didis Sesabamisad. Sokis mdgomareobaSi myofi 
pacientebis HbCO%–is maqsimaluri maCveneble-
bi dafiqsirda reperfuziis dros, urgentuli 
qirurgiuli Carevidan 1 saaTis Semdeg. pacienteb-
Si Torakuli travmiT karboqsiluri hemoglobi-
nis raodenoba miT ufro maRali iyo, rac metad 
gamoxatuli iyo sunTqvis mwvave ukmarisoba, ro-
melic diferencirdeboda arteriuli hipoqsemiis 
mixedviT. hemolizis simZime aRmoCnda damoukide-
beli risk–faqtori endogenuri CO-s produqciis 
momatebisaTvis pacientebSi politravmiT. 
dadgenilia, rom endogenuri CO-s produqcia po-

litravmian pacientebSi, karboqsiluri hemoglo-
binis gamoyofis da hipoqsemiis gauaresebis gamo, 
warmoadgens damatebiT saSiSroebas adamianis si-
cocxlis unarianobisaTvis. amis savaraudo meqa-
nizms warmoadgens Tavisufalradikaluri Jang-
vis procesebis aqtivacia, ujreduli membranis 
dazianebiT.

CLINICAL AND BIOCHEMICAL MARKERS IN THE DIAGNOSIS OF BACTERIAL ARTHRITIS 
OF KNEE JOINT AND PERIPROSTHETIC INFECTION OF HIP JOINT

1,2Morozenko D., 2Marushak O., 1Gliebova K., 1Shakun O., 1Skochelias O.

1National University of Pharmacy, Kharkiv; 2Sytenko Institute of Spine and Joint Pathology, Kharkiv, Ukraine

Bacterial (septic) arthritis is a rapidly progressive destructive 
joint disease caused by poisonous microorganisms directly pen-
etrating the synovial membrane. Today such a direction of sur-
gical treatment as joints endoprosthesis is actively developed. 

That is why patients with an orthopedic profile are often diag-
nosed to have complications such as infection of the prosthetic 
joint (according to ICD-10 it is an infection and an inflammatory 
reaction to endoprosthesis) in addition to bacterial arthritis. An 
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infection of the prosthetic joint is a bacterial colonization of one 
or several structures associated with the endoprosthesis. These 
structures include: the site of bone connection with cement, the 
shell and the cavity of the artificial joint, the remnants of the 
synovial membrane and soft tissues surrounding the joint [1]. 
Bacterial arthritis can be caused by more than 100 species 
of microorganisms, but only 8 of them are the leading etio-
logical agents of bacterial arthritis. Staphylococcus spp. and 
Streptococcus spp. Are among aerobic gram-positive micro-
organisms, and Enterobacteriaceae (E. coli, Klebsiella spp., 
Proteus spp., Citrobacter spp., Providencia spp.) are among 
gram-negative microorganims. The frequency of infection 
with non-fermenting bacteria, in particular Pseudomona-
saeruginosa, has recently increased, reaching 20–25% of 
isolated microorganisms [2, 8]. The complexity of modern 
diagnostics of infectious processes in the joint is due to the 
absence of specific diagnostic criteria and pathognomonic 
laboratory tests. Anaerobic microorganisms can also cause 
bacterial arthritis: Clostridia, Peptococcus spp., Peptoctrep-
tococcus spp., Eubacterium spp., Bacteroides spp., Fusobac-
terium spp. That is why the development of new highly sensi-
tive tests for early differential diagnostics of the pathological 
process of bacterial etiology in the joint is very relevant [6]. 

Patients with bacterial arthritis of the knee and hip joints 
usually have the fibrinolysis system violation, which mani-
fests itself by increasing the concentration of fibrinogen, sol-
uble fibrin-monomeric complexes and increasing fibrinolytic 
activity of blood plasma [12]. Thus, in modern orthopedics, 
there are no clear and unambiguous views on pathogenetic 
mechanisms and diagnostics of bacterial arthritis, as each of 
them uses different laboratory diagnostic markers and gets 
different positive or negative diagnostic information of spe-
cific markers while examining patients. The necessity to im-
prove the process of bacterial arthritis diagnostics in clinical 
orthopedic practice gives us the basis for conducting research 
on the development of an algorithm for laboratory examina-
tion of patients with bacterial arthritis of large joints and peri-
prosthesis infection.

Purpose – to establish clinical and diagnostic value of labora-
tory markers for diagnosis of bacterial arthritis of the knee and 
hip joints periprosthesis infection and develop an algorithm for 
laboratory testing of patients with these diseases.

Material and methods. We examined the patients ad-
mitted for examination and treatment to the Clinic of Joint 
Pathology and the Department of Laboratory Diagnosis and 
Immunology, Sytenko Institute of Spine and Joint Pathol-
ogy, National Academy of Medical Sciences of Ukraine in 
2018. The study involved 22 patients, who were divided into 
2 groups: group 1 included patients with bacterial arthritis 
of the knee joints (n = 12); group 2 comprised patients with 
periprosthesis infection 7–12 months after the hip joint en-
doprosthetic operation (n = 10). Group 1had 7 men and 5 
women aged from 32 to 45. Group 2 consisted of 10 people, 
including 5 men and 5 women aged from 50 to 65. The con-
trol group involved 10 clinically healthy people who under-
went outpatient examination, 5 men and 5 women, aged from 
30 to 40. Venous blood was taken for haematological, bio-
chemical and immunological studies and sent to the labora-
tory for research. The affected knee and hip joints punctures 
were performed by trauma orthopedists with observation of 
the appropriate methodology, and the rules of asepsis and an-
tiseptics. These punctures were taken to the laboratory for 
cytological and bacteriological studies [9].

In the general clinical analysis of patients with bacterial ar-
thritis of the knee joints and periprosthesis infection of the hip 
joints, the following parameters were investigated: erythrocytes 
– colorimetrically, hemoglobin – by the hemiglobinsinan meth-
od, leukocytes – by counting in the Goryaev chamber, leuko-
gram – in smears painted by Romanovsky-Gimza [5]. We also 
calculated the leukocyte index (hereinafter – LI) = lymphocytes / 
segmental neutrophils and leukocyte index of intoxication (here-
inafter – LII) = (myelocytes + metamyelocytes + neurotrophic 
spleen + segmental neutrophils + plasma cells) / (lymphocytes + 
monocytes + eosinophils + basophils) [10]. The fluid obtained 
from the knee and hip joints was examined using clinical and 
microscopic methods according to the following parameters: 
cytosis, neutrophil percentage, lymphocytes, synoviocytes 
and macrophages. The following biochemical markers were 
determined during the examination of patient blood serum: 
the total protein – by the biuret method, the glycoproteins 
– by the modified method of O.P. Steinberg and Ya.N. Dot-
senko, chondroitin sulfates – by Nemeth-Csoka method in the 
modification of L. I. Slutskii, haptoglobin – by reaction with 
rivanol, glucose – by enzymatic method, urea – urease meth-
od, creatinine – by Jaffe method [4,11]. For allocation and 
accumulation of microorganisms, the primary innoculation 
of biological material was carried out by articular punctulus 
cultures into nutrient environment. Investigation of the level 
of circulating immune complexes in serum was carried out 
spectrophotometrically with previous deposition in a 3.5% 
solution of polyethylene glycol [7]. Determination of the 
sensitivity of the isolated microorganisms was carried out by 
the disc diffusion method. Sensitivity in the isolated microor-
ganisms was determined to the following antibacterial drugs: 
amoxicillin; amoxicillin with clavulanic acid; ampicillin; 
carbenicillin; meronem; ceftriaxone; cefuroxime; cefobids; 
sulperazone; aztreonam; azithromycin; amikacin; gentami-
cin; erythromycin; lincomycin; vancomycin; moxifloxacin; 
levofloxacin; pefloxacin; ofloxacin; ciprofloxaccine; gatio-
floxacin; lomefloxacin; linzolid and tigecycline. Statistical 
data analysis was performed using Microsoft Excel XP and 
Statsoft Statistica 10.0. Comparison of groups was carried 
out according to the parametric criterion of St’udent with the 
definition of the mean (M) and its errors (m) [3].

Results and their discussion. To assess the state of eryth-
rocytes and leukocytopoiesis we did the general clinical 
blood test in the initial examination of patients with bacte-
rial arthritis and periprosthetic infection of hip joints. We ob-
served neutrophilic leukocytosis with a shift of the nucleus to 
the left in patients with bacterial arthritis of the knee joints 
reflected in the increased number of rodenuclear neutrophils 
by 3% in comparison with the control group. There was also 
3.2 times ESR increase compared with the control group as 
an indicator of acute inflammation in the joints. The remain-
ing indicators of the general blood test did not differ from 
the control group. The patients with periprosthetic infection 
of the hip joints had more significant changes in the results 
of the general blood test. The number of erythrocytes and 
hemoglobin content were reduced by 14.73 % and 10.50%, 
respectively, as compared with the control group, indicating 
the anemic syndrome in patients. The leukogram was char-
acterized by a decrease in the relative number of segmen-
tal neutrophils by 7.00 % and an increase in the number of 
lymphocytes by 8.00% due to the severe chronic course of 
the inflammatory process in the body of patients due to the 
periprosthesis infection progression (Table 1).
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Table 1. Results of clinical blood test and integral leukogram’s indicators of patients (M±m)

Markers Control group, 
n=10

Patients with bacterial 
arthritis of knee joints, n=12

Patients with periprothetic 
infection of hip joints, n=10

Erythrocytes, 1012 / l 5,09±0,07 4,84±0,08 4,34±0,07*
Hemoglobin, g / l 148,70±1,18 144,83±1,25 133,10±1,83***
Leukocytes, 109 / l 6,47±0,28 5,69±0,25 6,09±0,22

Neutrofils, %:
young

rod-core
segmental

0
2,00±0,33
63,00±0,62

0
5,00±0,32*
63,00±1,58

0
2,00±0,26

56,00±1,10**
Eosinophils, % 3,00±0,26 2,00±0,30 1,00±0,23
Basophils, % 0,20±0,13 0,25±0,13 0,20±0,13

Lymphocytes, % 26,00±0,87 25,0±1,26 34,00±0,86***
Monocytes, % 6,00±0,37 5,00±0,31 7,00±0,27

ESR, mm / hour 3,00±0,47 9,58±0,57*** 14,20±1,09***
LI 0,40±0,02 0,41±0,03 0,62±0,03**
LII 1,92±0,07 2,13±0,13 1,39±0,05**

note: * – р<0.05; * – р<0.01; * – р<0.001 compared with the control group

Table 2. Results of biochemical and immunological tests of blood of patients (M±m)

Markers Control group, 
n=10

Patients with bacterial 
arthritis of knee joints, n=12

Patients with periprothetic 
infection of hip joints, n=10

Total protein, g/l 71,14±1,89 72,74±2,13 71,33±1,40
Glycoproteins, g/l 0,53±0,04 1,07±0,03*** 1,27±0,02***

Chondroitinsulfates, g/l 0,080±0,005 0,188±0,005*** 0,229±0,006***
Haptoglobin, g/l 0,79±0,07 1,25±0,07*** 1,80±0,05***
Glucosa, mmol/l 4,86±0,06 5,08±0,08 5,15±0,14

Urea, mmol/l 6,43±0,60 6,12±0,21 6,80±0,15
Creatinin, μmol/l 83,40±5,52 89,00±2,97 86,00±4,57

CIC, Units 50,60±3,17 95,17±2,03*** 123,40±3,44***
note: *** – р<0,001 compared with the control group

The rate of erythrocyte sedimentation in patients with peri-
prosthetic infection of hip joints increased 4.7 times compared 
with the control group. This is due to the severity of the patho-
logical process and the influence of periprosthetic infection 
pathogens on the periarticular tissue. The integral parameters 
of the leukemogram (leukocyte index and leukocyte index of 
intoxication) changed in patients with periprosthetic infection 
of the hip joints: the LI increased by 55.0%, while the LII re-
duced by 27.6% compared with the control group. LI increase 
indicates a high level of endogenous intoxication in the patient’s 
body as a result of the tissue decay processes activation at the 
place of damage of tissues surrounding the endoprosthesis. In 
our opinion, LII reduction is due to the reduction of the immuno-
defence manifested by immunosuppression owing to the long-
term pathogenic effect that has caused periprosthetic infection. 
Thus, having analyzed the results of the general blood test and 
the calculations of integral indicators of leukograms, we found 
out that these indices were different in patients with bacterial 
arthritis of the knee joints and periprosthesis of hip joints. Pa-
tients with bacterial arthritis had an acute inflammatory process 
characterized by neutrophilia and a 3.2-fold increase in ESR. 
The patients with periprosthesis of hip joints had anemia, as 
well as lymphocytosis, ESR elevated 4.7 times, and changes in 

the integral indicators of leukograms (LI and LII). These results 
may indicate the severe endogenous intoxication and immuno-
suppression due to prolonged infectious inflammatory process in 
periprothetic tissues. It should be noted that in cases of peripros-
thetic infection, complications may apparently occur due to con-
comitant diseases in patients who had endoprosthetics. Patients 
with periprosthetic infection are overwhelmingly older people 
who usually have hidden concomitant pathologies, which wors-
en the course of the pathological process.

We noted changes in the biochemical markers of inflammation 
and connective tissue when analyzed the results of biochemical 
blood tests in patients with bacterial arthritis of the knee joints 
and periprosthesis infection of the hip joints (Table 2).

The content of total protein, glucose and urea did not differ 
in patients with bacterial arthritis of the knee joints and peri-
prosthesis infection of the hip joints, and in the control group 
patients. This evidences that there is no violation of kidneys 
functional status in these patients. The content of glycoproteins 
in blood increased in patients with bacterial arthritis of the knee 
joints 2 times, chondroitin sulfates increased 2.35 times, hapto-
globin increased by 58.2 % compared with the control group. 
The metabolic rate of the connective tissue was higher in pa-
tients with periprosthesis infection of the hip joints than in the 
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group of patients with bacterial arthritis. The content of glyco-
proteins was increase 2.40 times, chondroitin sulfates was 2.86 
times higher, haptoglobin increased 2.28 times compared to the 
control group. An increase in the content of glycoproteins in the 
blood is associated with the development of the inflammatory 
process in the joints (in the group of patients with bacterial ar-
thritis), as well as inflammatory changes in periprothetic tissues 
surrounding the hip joint (in patients with periprothetic infection 
of the hip joints). It should be noted that the degree of increase 
in biochemical markers of blood inflammation was lower in pa-
tients with arthritis than in patients with periprosthesis infec-
tion. Glycoproteins perform different functions in humans and 
animals, they are present in all classes of proteins: enzymes, 
hormones, transport and structural proteins. Their increase in 
blood occurs in acute inflammatory processes, in our case it is 
the inflammatory process of the toxic-infectious nature, namely 
bacterial arthritis and perioperative infection. One of the glyco-
proteins that is metabolized in the reticulo-endothelial system, 
and accounts for 25.0% of all alpha-2-globulins of blood, is hap-
toglopine. Its content in the blood of patients with bacterial ar-
thritis of the knee oscillated from 0.90 to 1.70 g/l, and in patients 
with bacterial infection of the hip joints, it was from 1.50 to 2.00 
g/l. It is an increase in the concentration of hapthoglobin which 
is usually observed in the acute period of infectious diseases, as 
well as the destruction of connective tissue elements of bone and 
cartilage tissues. The diagnostic sensitivity of the biochemical 
markers of inflammation was the highest in patients with bacte-
rial arthritis of the knee joints for glycoproteins and chondroitin 
sulfates, and the highest marker in patients with periprosetic in-
fection of hip joints was haptoglobin.

Circulating immune complexes are substances that are 
formed during the interaction of antigens with antibodies. There 
is a binding of the exogenous antigen with specific antibodies, 
which leads to the formation of immune complexes. The appear-
ance of an exogenous antigen in blood and a humoral response 
are the main causes of the circulating immune complexes (CIC) 
formation. The CIC content in the blood increased by 88.1% in 
patients with bacterial arthritis of the knee joints, and in patients 
with periprosthesis infection it increased 2.43 times compared 
with the control group. This indicates a severer course of bacte-
rial infection in patients with periprosthesis infection compared 
to those with bacterial arthritis. In the norm, the CIC is formed 
in a certain amount and is bound by receptors in the cells of 
the reticuloendothelial system, which ensures the correspond-
ing clearance of these complexes. With the progression of infec-
tious inflammation, the number of complexes increases due to 
the high number of antigens. As a result, CIC is deposited in 
the walls of small blood vessels, which leads to the complement 
system activation, the synthesis of anti-toxic substances and the 
formation of leukocyte infiltration.

We noted an acute inflammation process during the clini-
cal-microscopic examination of articular punctatus in patients 

with bacterial arthritis of the knee joints. The level of cytosis 
ranged from 13.0 to 25.0 g/l, the number of neutrophilic leu-
kocytes significantly exceeded the norm limits: from 68.0 to 
83.0%. However, the number of lymphocytes did not go beyond 
the normative index and ranged from 3.0 to 8.0%; the number 
of macrophages remained low and did not go beyond norma-
tive indicators. The number of synoviocytes ranged from 9.0 to 
25.0%, indicating inflammatory-destructive changes in articular 
cartilage (Table 3).

The degree of inflammatory changes in the articular puncta-
tus in patients with periprosthetic infection of the hip joints was 
higher in comparison with patients with bacterial arthritis of the 
knee joints. This was indicated by a higher cytosis, the level of 
which varied from 21.0 to 38.0 g/l, as well as a higher percent-
age of neutrophilic leukocytes in the punctatus, which ranged 
from 88.0 to 93.0%. The number of lymphocytes, synoviocytes 
and macrophages did not differ from the normative indicators.

The results of bacteriological examination of articular punc-
tatus in patients with bacterial arthritis of the knee joints were 
as follows: Staphylococcusaureus was isolated in 7 patients and 
Streptococcus pyogenes in 5 patients. The results of the bac-
teriological examination in patients with periprosthesis of hip 
joints were as follows: Staphylococcus intermedius was isolated 
in 7 patients, Pseudomonas aeruginosa was found in 3 patients. 
Staphylococcus aureus isolated in patients with bacterial ar-
thritis of the knee joints was 100% sensitive to carbenicillin, 
cefobid, and tigecycline, and 100% insensitive to cefuroxime 
and aztreonam. Streptococcuspyogenes in 100% of cases was 
susceptible to none of the antibacterial agents, and in 100% of 
cases it was not susceptible to Azrethona and Lomefloxacin. The 
percentage ratio of microorganisms isolated from patients with 
bacterial arthritis of the knee joints was the following: 31.8% 
– Staphylococcus aureus, 22.7% – Streptococcus pyogenes. 
Periprosthesis infection of the hip joints had the following per-
centage rate: 31.8% – Staphylococcus intermedius, 13.7% – 
Pseudomonasaeruginosa. Staphylococcusintermedius isolated 
from patients with periprosthesis of hip joints, in 100% of cases 
was sensitive only to tigecycline, in 100% of cases it was in-
sensitive to cefuroxime and aztreonam. Pseudomonasaerugi-
nosa was susceptible to amoxicillin, amoxicillin with clavulanic 
acid, ceftriaxone, cefobid, sulperazone, aztreonam, azithromy-
cin, gentamicin, moxifloxacin, pefloxacin, ciprofloxacin and 
gatifloxacin in 100.0% of cases; in 100% of cases, insensible 
to erythromycin, lincomycin, vancomycin and linzolid. Thus, 
the results of antibioticograms were found to be both stable and 
sensitive to antibacterial isolates, some of which were sensitive 
or insensitive to 100.0% antibacterial drugs.

Diagnostic examination of patients with bacterial arthritis of 
knee joints and periprosthesis of hip joints requires a compre-
hensive approach based on the results of clinical, instrumental 
and laboratory methods of investigation. On the basis of our re-
search, we developed a diagnostic algorithm for clinical labora-

Table 3. Results of clinical-microscopic tests of articular puncture of patients (M±m)

Markers Normative indicators, 
Lim [2]

Patients with bacterial 
arthritis of knee joints, n=12

Patients with periprothetic 
infection of hip joints, n=10

Cytosis, 109/l 0,10 – 0,50 19,50±1,45 28,70±1,90
Neutrophils, % 0 – 25,0 77,00±1,24 90,20±0,49

Lymphocytes, % 0 – 78,0 5,58±0,43 4,10±0,31
Synoviocytes, % 0 – 12,0 15,58±1,44 3,90±0,41
Macrophages, % 0 – 21,0 1,83±0,30 0,79±0,25
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tory examination for the comprehensive evaluation of the con-
dition of patients with bacterial arthritis of the knee joints and 
periprosthetic infection of the hip joints. The following laborato-
ry markers are included into the diagnostic algorithm for clinical 
laboratory examination of patients with bacterial arthritis of the 
knee joints: the number of rodenuclear neutrophils, ESR, gly-
coproteins, haptoglobin (indicators of the degree of inflamma-
tion), chondroitin sulfates (markers of degradation of cartilage 
and bone tissue of affected joints), CIC (indicator of reactivity 
of the immune system to toxic infectious inflammatory process), 
cytosis, neutrophils and synoviocytes (markers of the state of the 
articular punctatus and the nature of the inflammatory process). 
The most informative laboratory markers for periprosthetic in-
fection of the hip joints are: the number of red blood cells and 
hemoglobin content (indicators of erythrocytopоesis as a con-
sequence of the chronic inflammatory process), lymphocytes, 
ESR, LII and LI (endogenous intoxication markers and immune 
response), glycoproteins, haptoglobin and chondroitin sulfates, 
CIC, cytosis and neutrophils of the articular point. Application 
of data of laboratory markers will allow to comprehensively as-
sess the condition of patients with bacterial arthritis of the knee 
joints and periprosthesis of hip joints in clinical orthopedic prac-
tice.

Conclusions.
1. In the study we assessed the condition of patients with bacte-
rial arthritis of the knee joints and periprosthesis of hip joints 
on the basis of the results of hematological, biochemical, im-
munological, clinical-microscopic and bacteriological studies, 
and developed an algorithm for their clinical and laboratory ex-
amination.
2. While analyzing the results of the general blood tests and cal-
culating the integral indicators of leukogram, we found out that 
there was an acute inflammatory process in patients with bac-
terial arthritis, which was characterized by neutrophilia, and a 
3.2-fold increase in ESR. At the same time we observed anemia, 
lymphocytosis, a 4.7 times increase in ESR, and changes in the 
integral indicators of leukograms (LI and LII) in patients with 
periprosthesis of hip joints, indicating the severe endogenous 
intoxication and immunosuppression as a result of prolonged 
infectious inflammatory process in periprostheses tissues.
3. According to the results of biochemical blood tests, the con-
tent of glycoproteins in the blood of patients was 2 times in-
creased in bacterial arthritis of knee joints, chondroitin sulfates 
was 2,35 times higher, and haptoglobin increased by 58,2%. 
The content of glycoproteins increased2.40 times, chondroitin 
sulfates was 2.86 times higher, and haptoglobin increased 2.28 
times in patients with periprosthesis infection of the hip joints 
compared with the control group. These results indicate the in-
flammatory process and destructive violations of the connective 
tissue of the affected joints in both groups of patients.
4. The content of CIC in the blood of patients with bacterial 
arthritis of the knee joints increased by 88.1% in patients with 
periprosthesis infection it was 2.43 times higher than in the con-
trol group, indicating a severer course of bacterial infection in 
patients with periprotic infection comparatively with bacterial 
arthritis.
5. During the clinical-microscopic examination of articular 
punctatus in patients with bacterial arthritis of the knee joints, 
it was found out that the level of cytosing varied from 13.0 to 
25.0 G/l, the number of neutrophilic leukocytes significantly ex-
ceeded the norm limits from 68 to 83%. However, the number 
of lymphocytes did not go beyond the normative indexes and 
ranged from 3 to 8%; the number of synoviocytes ranged from 

9 to 25%, indicating inflammatory and destructive changes in 
articular cartilage. A higher cytoskeleton rate ranged from 21.0 
to 38.0 G / l, as well as a higher percentage of neutrophilic leu-
kocytes in punctatus ranged from 88.0 to 93.0 % was observed 
in patients with periprosthesis infection of the hip joints indicat-
ing a severer course of inflammation in the periarticular tissues.
6. Staphylococcus aureus isolated from patients with bacterial 
arthritis of the knee joints was sensitive to carbenicillin, cefo-
bid and tigecycline in 100 % of cases, and in 100% of cases 
it was insensitive to cefuroxime and aztreonam. Streptococcus 
pyogenes was susceptible to none of the antibacterial agents in 
100% of cases, and was not susceptible to Azrethona and Lome-
floxacin in 100 % of cases.
7. Staphylococcus intermedius isolated from patients with peri-
prosthesis of hip joints was 100 % sensitive only to tiogecycline, 
and in 100 % of cases it was insensitive to cefuroxime and aztre-
onam. Pseudomonas aeruginosa was susceptible to amoxicillin 
in 100 % of cases, amoxicillin with clavulanic acid, ceftriaxone, 
cefobid, sulperazone, aztreonam, azithromycin, gentamicin, 
moxifloxacin, pefloxacin, ciprofloxacin and gatifloxacin. It was 
also insensitive to erythromycin, lincomycin, vancomycin and 
linzolid in 100 % of cases.
8. The developed algorithm of clinical and laboratory exami-
nation of patients is based on the most informative laboratory 
markers for bacterial arthritis of the knee joints: the number of 
rodenuclear neutrophils, ESR, glycoproteins, haptoglobin (in-
dicators of the degree of inflammation), chondroitin sulfates 
(markers of degradation of cartilage and bone tissue of affected 
joints), CIC (the indicator of reactivity of the immune system to 
the toxic-infectious inflammatory process), cytosis, neutrophils 
and synoviocytes (markers of the state of the articular punctatus 
and the nature of the fuel process).
9. The most informative laboratory markers for periprosthesis 
infection of the hip joints are: the number of red blood cells 
and the hemoglobin content (indicators of erythrocytopоesis as 
a consequence of the chronic inflammatory process), lympho-
cytes, ESR, LII and LI (markers of endogenous intoxication and 
immune response), glycoproteins, haptoglobin and chondroitin 
sulfates, CIC; cytosis and neutrophils of the articular punctatus.
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SUMMARY

CLINICAL AND BIOCHEMICAL MARKERS IN THE DIAGNOSIS OF BACTERIAL ARTHRITIS 
OF KNEE JOINT AND PERIPROSTHETIC INFECTION OF HIP JOINT 

1,2Morozenko D., 2Marushak O., 1Gliebova K., 1Shakun O., 1Skochelias O.

1National University of Pharmacy, Kharkiv; 2Sytenko Institute of Spine and Joint Pathology, Kharkiv, Ukraine

Based on the results of hematological, biochemical, immu-
nological, clinical microscopic and bacteriological studies, the 
article assessed the condition of patients with bacterial arthritis 
of the knee joints and periprosthetic infection of the hip joints 
and developed an algorithm for their clinical and laboratory 
examination. The algorithm clinical-laboratory examination 
of patients based on the most informative laboratory markers 
for bacterial arthritis of the knee: number of stab neutrophils, 
erythrocyte sedimentation rate, glycoproteins, haptoglobin (the 

exponents of the inflammatory process), chondroitinsulfates 
(markers destruction of cartilage and bone of the affected joints) 
circulating immune complexes (an indicator of the reactivity of 
the immune system to the toxic-infectious inflammatory pro-
cess), cytosis, neutrophils and synoviocytes (markers of articu-
lar punctate and the nature of the inflammatory process).

Keywords: bacterial arthritis, periprosthetic infection, clini-
cal and biochemical markers, glycoproteins, chondroitinsul-
fates, haptoglobin, cytosis, neutrophils, synoviocytes.

РЕЗЮМЕ

КЛИНИКО-БИОХИМИЧЕСКИЕ МАРКЕРЫ В ДИАГНОСТИКЕ БАКТЕРИАЛЬНОГО АРТРИТА 
КОЛЕННОГО СУСТАВА И ПЕРИПРОТЕЗНОЙ ИНФЕКЦИИ ТАЗОБЕДРЕННОГО СУСТАВА

1,2Морозенко Д.В., 2Марущак А.П., 1Глебова Е.В., 1Шакун Е.А., 1Скочеляс О.М.

1Национальный фармацевтический университет; 2Государственное учреждение «Институт патологии позвоночника и 
суставов им. проф. М.И. Ситенко Национальной академии медицинских наук Украины», Харьков, Украина

В статье на основе результатов гематологических, био-
химических, иммунологических, клинико-микроскопи-
ческих и бактериологических исследований проведена 
оценка состояния пациентов с бактериальными артрита-
ми коленных суставов и перипротезной инфекцией тазо-
бедренных суставов. Разработан алгоритм клинико-лабо-
раторного обследования больных, который основывается 
на наиболее информативных лабораторных маркерах при 
бактериальном артрите коленных суставов: количество 

палочкоядерных нейтрофилов, скорость оседания эри-
троцитов, гликопротеины, гаптоглобин (показатели сте-
пени воспалительного процесса), хондроитинсульфаты 
(маркеры деструкции хрящевой и костной ткани поражен-
ных суставов), циркулирующие иммунные комплексы (по-
казатель реактивности иммунной системы на токсико-ин-
фекционный воспалительный процесс), цитоз, нейтрофилы 
и синовиоциты (маркеры состояния суставного пунктата и 
характера воспалительного процесса).

reziume

klinikur-bioqimiuri markerebi muxlis saxsris baqteriuli arTritis da menj-barZayis saxsris 
periprotezuli infeqciis diagnostikaSi

1,2d. morozenko, 2a. maruSCaki, 1e. glebova,  1e. Sakuni, 1o. skoCeliasi

1erovnuli farmacevtuli universiteti; 2ukrainis medicinis mecnierebaTa erovnuli akademiis 
prof. m.sitenkos saxelobis xerxemlis da saxsrebis paTologiis instituti, xarkovi, ukraina

statiaSi hematologiuri, bioqimiuri, imunolo-
giuri, klinikur-mikroskopuli da baqteriologi-
uri kvlevebiT miRebuli Sedegebis safuZvelze 

Sefasebulia muxlis saxsris baqteriuli ar-
Tritis da menj-barZayis saxsris periprotezu-
li infeqciis mqone pacientebis mdgomareoba da 
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SemuSavebulia maTi klinikur-laboratoriuli 
gamokvlevebis algoriTmi, romelic efuZneba in-
formaciul laboratoriul markerebs muxlis sax-
srebis baqteriuli arTritebis dros: CxirbirT-
viani neitrofilebis raodenoba, eriTrocitebis 
daleqvis siCqare, glikoproteinebi, haptoglobini 
(anTebiTi procesis xarisxis maCveneblebi), qon-

droitinsulfatebi (dazianebuli saxsrebis 
xrtilovani da Zvlovani qsovilebis destruqciis 
markerebi), cirkulirebadi imunuri kompleqsebi (to-
qsikur-infeqciur anTebiT procesze imunuri siste-
mis reaqciulobis markerebi), citozi, neitrofilebi 
da sinoviocitebi (saxsris punqtatis mdgomareobis 
da anTebiTi procesis markerebi).

EPIDEMIOLOGY AND MANAGEMENT OF OVARIAN CANCER BASED 
ON THE CLINICAL EXPERIENCE OF THE SOUTHERN REGION OF UKRAINE

Rybin A., Varabina A., Broshkov M.

Odessa National Medical University, Ukraine

 Clinical epidemiology is the medical discipline that studies 
the patterns of the occurrence and spread of any diseases, makes 
prediction of them in each specific patient based on the study 
of the clinical course of the disease in similar cases. Clinical 
epidemiology of cancer is rapidly developing, at the regional 
and national level, etiological studies are conducted with poten-
tial clinical and public health programs that allow early cancer 
detection and prevention strategies to be developed, as well as 
assess their effectiveness [8,11,12]. 

The efforts of clinical epidemiology specialists focus on ex-
ploring the absolute risk of the development of cancer, from the 
discovery of risk markers to developing and evaluating analysis, 
with the aim of introducing forward-looking (advanced) mark-
ers into clinical practice. Risk markers may include genetic 
characteristics, environmental factors, molecular biomarkers, 
medical imaging results (results of medical visualization) or any 
other clinical and instrumental or clinical laboratory research. 
However, in the field of oncogynecology, there is still a lack of 
fundamental clinical and epidemiological studies [7,10].

The victims of ovarian cancer die every year around the 
world. One of the first cases of ovarian cancer that is described 
in the history of medicine is the history of the disease of Mary 
Tudor, Queen of the United Kingdom, who lived only 42 years. 
According to IARC experts, about 225,000 cases are reported 
annually and nearly 150,000 women die of this disease. Accord-
ing to epidemiological monitoring, the highest prevalence rates 
in the ovarian cancer (10-12 cases per 100,000 population) are 
typical of Western Europe and North America (Fig. 1), while the 
lowest are China and the countries of Africa and Latin America 
(less than 3 cases per 100,000 population).vSuch essential dif-
ferences are due mainly to the lack of effective diagnosis and 
limited availability of specialized care [1,5,7].

According to mortality rates, Ovarian cancer ahead of cervical 
or uterine cancer, came in fifth out of the causes of death from 
tumors in women. The mortality of ovarian cancer patients in the 
first year after the diagnosis is 35% [5]. According to domestic 
and foreign authors, the overall five-year survival rate of ovar-
ian cancer patients does not exceed 35-40% [8]. (These) Data 
are due to asymptomatic ovarian cancer at early onset leading 
to late diagnosis of the disease when it is impossible to do the 
radical surgery.

It should also be noted that in recent years in developed coun-
tries there has been a tendency towards a decrease in mortality 

from Ovarian cancer (from an average of 6.2 to 5.9 cases per 
100,000 population). The best results are presented in Scandi-
navian countries, Great Britain, Germany and the Netherlands, 
where prescription of oral contraceptives is preferred and is con-
sidered as one of the potentially protective factors [6].

Fig. 1. Mortality from Ovarian cancer in the world, age-stan-
dardised rate

In Ukraine, from 2001 to 2016, the one-year survival rate of 
ovarian cancer patients decreased from 36.2 to 26.3%. However, 
only 20.4% of ovarian cancer cases were diagnosed on cancer 
screening in 2016 in Ukraine. It confirms the data of domestic 
and foreign authors about the lack of effectiveness of screening 
programs for the detection of ovarian cancer [1,3,9]. According 
to the latest published national cancer-registry it was 25.7% of 


