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Introduction. Septic complications following orthopedic procedures remain a pressing challenge in modern surgical
practice, contributing significantly to patient morbidity, prolonged hospital stays, increased healthcare costs, and, in se-
vere cases, long-term disability. One of the modifiable but often overlooked risk factors is preoperative anemia, which is
frequently underdiagnosed and undertreated. Existing evidence indicates that allogeneic blood transfusions, commonly
used to correct anemia, are independently associated with a higher risk of postoperative infections. This underscores
the urgent need to explore alternative, safer strategies for perioperative management, particularly those targeting the

correction of anemia prior to surgery.

Aim. To evaluate the effectiveness of perioperative intravenous iron supplementation with ferric carboxymaltose in
reducing the incidence of periprosthetic joint infections and improving clinical outcomes in patients undergoing elective

orthopedic surgery.

Methods. The IRON study is a prospective, single-center, randomized, open-label, controlled clinical trial. A total of
170 adult patients scheduled for elective orthopedic interventions will be enrolled and randomized to receive periopera-
tive intravenous ferric carboxymaltose at a dose of 15 mg/kg (up to a maximum of 1000 mg).

Primary endpoint. The incidence of periprosthetic joint infections within the postoperative follow-up period.

Secondary endpoints. 28-day all-cause survival, duration of stay in the intensive care unit and in the hospital, achieve-
ment of target hemoglobin levels (=120 g/L in women, =130 g/L in men), number of vasopressor-free days, reduction in
the frequency and volume of intraoperative and postoperative blood transfusions, and decreased utilization of the Cell

Salvage System.

Expected Results: Although patient enrollment is ongoing, it is hypothesized that intravenous iron therapy will reduce
the rate of infectious complications and the need for allogeneic transfusions, while improving postoperative recovery and

hematologic parameters.
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INTRODUCTION

Periprosthetic joint infection (PJI) is the most serious
complication after large joint re-placement surgery. Preop-
erative anaemia has a significant impact by inhibiting im-
mune function and cellular processes, and believed to be
a separate risk factor for periprosthetic joint infection. The
connection between postoperative anaemia and PJI has
been extensively researched, but the relationship between
preoperative anaemia and PJI has received less attention.

Preoperative anaemia can reduce the level of C3b re-
ceptor on the erythrocyte surface, which possibly impairs
immune function and increase the recovery period follow-
ing surgery. This could lead to the development of peripros-
thetic infection. In order to prevent infectious complications
after surgery, prophylactic antibiotic therapy can be used,
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anaemia can be corrected with haemopoietin, and chronic
diseases that affect haemoglobin production can be treat-
ed. Preventing PJI following total joint replacement and
lowering the risk of secondary or multiple reconstructions
are preferable outcomes. Therefore, patients who meet the
criteria for blood transfusion are treated with blood trans-
fusions, prescribed iron, and erythropoietin supplements.
Early identification, evaluation and treatment of preop-
erative anaemia (haemoglobin < 12 g/dL for women and <
13 g/L for men) has been identified as an unmet medical
need, and it has even been urged to correct preoperative
anaemia by optimization of haemoglobin before planned
surgery. Allogeneic blood transfusions have been shown
to be an independent risk factor for increased adverse
outcomes such as prolonged hospital stay and postoper-
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Table 1 — Inclusion and exclusion criteria

Inclusion criteria

Exclusion criteria

1. Age = 18 years

2. Informed signed consent of the patient and/or relatives
(guardians) of the patient;

3. Patients scheduled for orthopedic intervention (Total
knee and hip arthroplasty, revision prosthetics of large
joints).

4. Laboratory and clinically confirmed diagnosis of
anaemia.

1. Refusal of the patient and/or (guardians) to participate
in the study, or failure to sign the informed consent;

2. Known intolerance or allergy to components of
iron preparations, anticoagulants (heparin) or other
components;

3. Platelet level below 50*109/1, laboratory or clinical
signs of hypocoagulation, tendency to develop bleeding;

4. Acute Cerebrovascular Event
5. Acute coronary syndrome.

6. Malignant hypertension.

7. History of pulmonary embolism.

8. The presence of floating, unstable blood clots in the
heart or venous system, hidden bleeding;

9. Haemolysis of any origin.

10.Blood diseases.

ative infections. Although a number of preoperative blood
management techniques have been put out, few studies
have assessed the relative efficacy of various approaches;
hence there are no firm recommendations.

The aim of this study was to minimize the occurrence
of purulent-septic complications after orthopedic interven-
tions by applying a comprehensive therapeutic approach,
including perioperative haemocorrection during the entire
period of observation and hospital stay.

By potentially reducing the reliance on transfusions and
decreasing the incidence of septic complications, the inter-
vention may contribute to improved surgical outcomes and
support the development of cost-effective, evidence-based
perioperative care protocols in orthopedic surgery.

METHODS

Study design. This is a single-center, randomized,
open-label controlled trial investigating the effect of pre-
ventive perioperative haemocorrection in order to reduce
the rate of purulent-septic complications after orthopedic
interventions.

Study population, inclusion and exclusion criteria.
The study included 170 patients scheduled for orthopedic
surgery, which met the exclusion criteria, signed informed
consent, and were randomized according to the randomi-
zation scheme (table 1).

An additional 10 patients were recruited into the study
in case some of the study participants decide not to partic-
ipate in the study.

Before starting the study, participants must complete
an informed consent form and undergo the same examina-
tion as the main group of patients. Allocation of additional
patients into 2 groups was performed according to the ran-
domization scheme of the study protocol.

The study is open-label. Due to the drug's specific col-
our, the comparison group cannot have a placebo control.

Blinding: To maintain the integrity of the study, the stat-
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istician and the researcher collecting the data were blinded
throughout the study period and were unaware of the as-
signed intervention in the study groups.

Justification for inclusion criteria. 1 — the pediatric
population with anaemia cannot be studied in a mixed pop-
ulation due to excessive variation in expected outcomes,
variation in vital signs, and reference value of laboratory
samples. Drug dosing should also be considered more pre-
cisely; 4 — studies including measuring the levels of red
blood cells, haemoglobin, transferrin, ferritin, and serum
iron will be conducted to confirm anaemia.

Justification for exclusion criteria. 1, 2 — the justifi-
cation is self-evident; 3 — already taking the study drug by
any route of administration may interfere with subsequent
analysis; 4-10 — these groups of patients are excluded due
to the possible history of use of antiplatelet agents/antico-
agulants, which have a high risk of bleeding.

Recruitment and randomization. All patients who are
clinically eligible to participate in the study are screened
for inclusion and exclusion criteria. If the patient met the
study criteria, signed an informed consent to participate in
the study.

Randomization was done by computer assisted rand-
omization using permutated block de sign. Patients were
randomized into experimental and control groups with a 1:1
al-location. Randomization lists are generated with a block
size of 20 or 40, stratified by center. Stratifying randomiza-
tion at the center helps account for potential variations or
confounding factors that may be specific to each participant.

Intervention. All patients admitted for elective surgery
with anemia (total knee and hip joint replacement, revision
major joint replacement, correction of scoliotic deformity of
the spine) were invited to participate in the study. If there
was a positive response, the patient was examined ac-
cording to the inclusion and exclusion criteria. Patients with
clinically and laboratory confirmed anemia were included
in the study. Patients will be randomized into two groups.
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IRON

Open, randomized, single-center controlled trial

to reduce purulent-septic complications after orthopedic interventions
through preventive perioperative haemocorrection

170

adult patients
planning orthopedic interventions with perioperative anaemia

- iron autoreinfusionl 3

mg of iron / kg of body
weight for 1 hour.

outcome

- tranexamic acid 15 mg /
kg of body weight

- intraoperative
autoreinfusion

- controlled hypotension complications

Figure 1 — The IRON study

The main group received iron carboxymaltose infusion
according to body weight but not more than 1000 mg once
daily preoperatively or intraoperatively and postoperatively
if necessary. The dosage calculation will be carried out —
15 mg of iron/kg of body weight. The drug will be diluted
only with sterile 0.9% sodium chloride solution in the vol-
ume of 200 ml. To maintain the stability of the drug, it is
not recommended to dilute to a concentration of less than
2 mg iron/mL. The solution will be checked visually for the
presence of particulate matter prior to use. The clinical and
physical stability of the study drug has been demonstrated
up to 12 hours at 30 °C, therefore the solution will be pre-
pared accordingly (Figure 1).

The control group with anemia was prepared for sur-
gery using standard methods of patient management with-
out correction of iron levels (figure 2).

Regardless of the randomization group, all patients
received the best available standard of care for anemia
recommended by current guidelines. This includes mon-
itoring of vital signs, optimization of hemodynamics and
respiration, use of autoinfusion equipment, fibrinolysis in-
hibitors, fresh frozen plasma and red blood cell transfusion
as needed. Surgery was performed under appropriate an-
esthesia, including controlled hypotension, regardless of
the randomization group.

The study is an open-label study. A placebo control
cannot be used in the comparison group due to the unique
colour of the drug used. Blinding: The statistician and re-
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development of purulent-septic

searcher collecting the data are blinded throughout the
study and were unaware of the assigned intervention in the
study groups to maintain the integrity of the study.

Sample size. Primary endpoints: reduction of puru-
lent-septic complications after orthopedic interventions
through preventive perioperative haemocorrection. At a
confidence level of 80%, the real value is within £5% of the
measured value, meaning that 162 patients are the minimal
number of samples needed to meet the desired statistical
constraint. Our planned sample size is 162 patients. We will
recruit an additional 5% (8 patients) to account for potential
loss to follow-up and withdrawal of consent, reaching a total
planned sample size of 170 patients. Secondary endpoints:
28-day survival, reduction in length of stays in the ICU and
hospital, haemoglobin level for women 120 g/l, for men — 130
g/l, days without inovasopressor support, reduction in the vol-
ume and frequency of intra- and postoperative transfusion,
reduction in the frequency of use of the Cell Salvage System.

Data collection and patient follow up. The following
information will be collected prior to the first administration
of the study drug: patient demographics, biometrics (meas-
ured or estimated), medical history, vital signs, laboratory
results, ventilatory status and parameters, and vasopres-
sor dosage. Information was also collected on the use of
reinfusion devices, iron preparations, and fibrinolysis in-
hibitors (tranexamic acid) during the surgical procedures
included in the study. Patients were followed up daily for 28
days after reinfusion (table 2).
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IRON trial

Patient eligible for inclusion in

Exclusion criteria
1.Refusal of the patient and/or (guardians) to

participate in the study, or failure to sign the

| Inclusion

‘ Randomization

!

» | informed consent form;

2. Known iniolerance or allergy to components
of iron preparations, anticoagulants (heparin)
or other components;

3.Platelet level below 50%109/1, laboratory or
clinical signs of hypo coagulation, tendency to
develop bleeding;

-

* 4. Acute disturbance of cerebral blood supply

- iron carboxymaltose 15 mg of iron / kg of
body weight for 1 hour perioperative

- tranexamic acid 15 mg / kg of body weight

-blood transfusion

- controlled hypotension

5. Acute coronary syndrome.

6. Malignant hypertension.

7. History of pulmonary embolism.

8. The presence of floating, unstable blood

- Intraoperative autoreinfusion

- controlled hypotension

!

clots in the heart or venous system. hidden
bleeding:

9. Hemolysis of any origin.

10. Blood disease.

| Daily evaluation of the patient drug administration and laboratory test |

| Data collection at 28 days of randomization |

| Telephone follow — up for 60 and 90 days |

Figure 2 — The process of the study

Patients were interviewed on day 28, 60, and 90 to as-
sess survival. Physicians visited them as scheduled if they
were still in the hospital; if not, additional phone calls were
made.

Statistical plan. Demographic and baseline disease
characteristics are summarized using descriptive statis-
tics. Categorical variables are presented as absolute num-
bers and percentages. Unadjusted univariate analyses
based on Chi-square test or Fisher's exact test were used
to compare the two treatment groups. Relative risks and
95% confidence intervals were calculated using the tabular
two-by-two method. Continuous variables are presented
as mean = standard deviation (SD) or median and inter-
quartile range (IQR). Intergroup differences are assessed
using unpaired Student's t-test or one-sided Anova test
followed by Bonferroni's post-hoc test. Baseline-correct-
ed logistic regression models were used to estimate the
treatment effect (and its 95% confidence intervals) on the
primary and secondary endpoints. Statistical significance
was set at a two-sided level of 0.05 for hypothesis testing.
Primary data analysis is based on intention to treat anal-
ysis. Data are stored electronically in a web-based CRF
form and analyzed using Stata software (Stata Statistical
Software: Version 15, College Station, TX, USA).Analysis
of variance is used to test hypotheses about the statistical
significance of the contribution of each of these factors to
the observed variability. The estimate of residual variation
obtained using analysis of variance is used to calculate the
90% confidence interval for the ratio of the mean values of
the corresponding parameter.

Security profile. Five-hundred and eighty four (584)
iron deficiency anemia patients received either a blinded
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dose of IV iron carboxymaltose (15 mg/kg up to a maxi-
mum of 1000 mg in NS) or placebo over 15 minutes on Day
0. On Day 7, patients were crossed over to receive either
placebo or iron carboxymaltose utilizing the same dosing
as Day 0. We recorded all adverse events and classified
as an adverse drug event (ADE) any that was considered
by the investigator as being possibly or probably related to
study drug. The mean dose of iron carboxymaltose admin-
istered was 962 (+ 88) mg. No CTC Grade 4 or 5 or serious
ADE were reported and no subject discontinued from study
drug due to an ADE. No clinically important differences in
vital signs or physical exams were noted between subjects
treated with iron carboxymaltose and placebo. During the
post dose 24-h and 7-d treatment period, ADEs reported
by >1% of patients in either treatment were higher in pa-
tients after receiving iron carboxymaltose than in patients
after receiving placebo. The 24-h period events included
nausea (2.1% iron carboxymaltose vs. 1.1% placebo),
headache (2.0% vs. 1.3%), and dizziness (1.3% vs. 0.2%).
The 7-d period events included nausea (2.5% iron car-
boxymaltose vs. 1.1% placebo), ALT increased (1.3% vs.
0.2%), AST increased (1.3% vs. 0%), headache (2.9% vs.
1.4%), dizziness (1.6% vs.0.2%) and rash (1.1% vs. 0.2%).
The majority of the ADEs were classified by the investiga-
tor as mild to moderate. No ADE consistent with a hyper-
sensitivity reaction was reported. One patient experienced
a transient, asymptomatic, CTC Grade 1 decrease in BP
(from 132/85 to 95/68 mmHg) which resolved spontane-
ously. CTC Grade 3 ADEs were reported in 4 patients after
receiving iron carboxymaltose (headache and asympto-
matic decrease in serum phosphate) and 5 patients (rash,
creatinine increase and asymptomatic decrease in serum
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Table 2 — Study monitoring

Visit number Visit 1 | Visit 2

Visit 3

Visit4 | Visit5 | Visit6 | Visit 28 | Visit 60 | Visit 90

Month of observation

Study procedures:

Informed consent X

Medical, surgical, family history X

Demographics X

Assessment based on inclusion/
exclusion criteria

General medical examination X

Detailed blood test

General urine analysis

Procalcitonin

Interleukin-6

Serum iron

Transferrin

Ferritin

X | X | X | X | X | X | X

X | X | X | X | X | X | X ]| X

Randomization

Intervention

X

phosphate) after receiving placebo. We conclude that rapid
administration of high dose iron carboxymaltose (15 mg/
kg for maximum of a 1,000 mg over 15 minutes) is well
tolerated and associated with minimal risk of ADE in a large
cohort of patients with iron deficiency anaemia [1, 2].

Ethical considerations. The study was conducted in
accordance with the Declaration of Helsinki and approved
by the Local Ethics Committee of the National Scientific
Center of Traumatology and Orthopaedics named after
Academician N.D. Batpenov (Protocol Ne4 from 9 Novem-
ber 2022).

Patients who are potential research participants will be
informed about the nature of the clinical trial, the drug be-
ing studied, and the possible risks associated with taking
the drug. Each patient is provided with written information
about the study, contained in a patient information sheet.
All patients included in the study must give written consent
to participate in the study. The written consent form is filled
out by the patient himself.

DISCUSSION
According to S. Yang et al. (2020), the development
of purulent-septic complications following large joint en-
doprosthetics is particularly significant in the field of or-
thopedic surgery because the number of patients who
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can be admitted for surgical intervention with serious con-
comitant pathology has increased significantly due to the
expansion of surgical indications, the complexity of ortho-
pedic techniques, and the development of anesthesiology
services [3].

The use of blood transfusions is associated with the risk
of periprosthetic infection. For instance, a meta-analysis
was carried out with a large sample of patients (n=21770),
according to J.L. Kim et al. (2017). Data were obtained on
patients undergoing large joint arthroplasty; for groups re-
ceiving transfusion after surgery, the risk of infection was
2.88%, and for groups not receiving blood transfusion, it
was 1.74%. Surgical site infections were substantially
more common in the allogeneic blood transfusion group
(odds ratio (OR) = 1.71, P = 0.002) in a pooled analysis
utilizing a random effects model [4].

According to J.S. Everhart et al. (2018), there is a
dose-dependent correlation between the risk of surgical site
infection following total hip or knee replacement and alloge-
neic red blood cell transfusion. Preoperative anaemia and
established bleeding disorders were also risk factors for the
requirement for an allogeneic red blood cell transfusion. Ad-
ditionally, allogeneic red blood cell transfusion and surgical
site infection were found to be dose-dependently related,
with infection rates rising as transfusion doses in-creased
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from one (odds ratio [OR] = 1.97; 95% confidence interval
[Cl] = 1. 38), 2.79; p < 0.001), up to two units (OR = 2.20;
Cl =1.37, 3.44; p = 0.002), up to three units (OR = 3.66; ClI
=1.72, 7.16; p = 0.001), and more than three units (OR =
7.40; Cl = 4.91, 11.03; p < 0.001) after concomitant diseas-
es, surgery, preoperative anaemia, and preoperative coagu-
lopathies were identified. Independent risk factors for trans-
fusion were preoperative bleeding disorder (OR = 2.09; Cl =
1.57, 2.80; p < 0.001), preoperative anaemia (OR = 3.90; ClI
= 3.31, 4.61; p <0.001), and a combination of haemostasis
disorders (OR = 1.37; Cl = 1.14, 1.64; p = 0.001) [5].

Preoperative anaemia, even moderate anaemia, is an
independent risk factor for post-operative complications,
according to a meta-analysis by Fowler A.J. et al. (2015),
which included over 900,000 patients undergoing major
surgery (including orthopedic surgery). According to the
results, 30.1% (n=11,675) of 38,770 patients from 474 hos-
pitals in 27 countries—including low-, middle-, and high-in-
come nations had preoperative anaemia. This observation-
al cohort study is consistent with the findings (47 3% of the
studied patients had preoperative anaemia [6].

Following a post hoc examination of the pooled RE-
CORD data (n = 12,000), it was shown that the infection
rates among patients who got autologous blood and those
who did not get a blood transfusion were comparable. In
patients receiving allogeneic blood trans-fusion, the in-
cidence of any infection was 9.9% (392 of 3962), but in
patients not getting allogeneic blood, with or without au-
tologous blood transfusion, it was 7.9% (646 of 8215) (p =
0.003). Patients receiving allogeneic blood transfusion had
significantly higher incidence of wound inflammation or in-
fection (2.4% [94 of 3962]) versus 1.7% [138 of 8215]; p =
0.046) and lower or upper respiratory tract and lung infec-
tions (2.1% [85 of 3962] vs. 1.3% [109 of 8215]; p = 0.002).
Urinary tract infections (3.1% [123 of 3962] vs. 2.5% [209
of 8215]; p = 0.551), bone and joint infections (0.4% [14
of 3962] vs. 0.2% [18 of 8215]; p = 0.056), and other in-
fections (3.0% [120 of 3962] vs. 2.7% [225 of 8215]; p =
0.308) does not differ significantly [7-8]. A total of 5 RCTs
with 608 participants were included in the study by Peipei
Guo et al. (2018). Every included study was randomized,
and the majority of the included studies had a good level
of quality. According to the combined data, the oral TXA
group significantly exceeded the control group in terms
of Hb drop (standardized mean difference [SMD], -0.936;
95% confidence intervals [CI], -1.118, -0.754), Hct drop
(SMD, -0.693; 95% CI, -1.113, -0.274), and drain output
(SMD, -0.793; 95% ClI, -0.959, -0.628).

Between the two groups, there were no statistically
significant differences in the incidence of thromboembolic
consequences or transfusion rate. Due to insufficient data,
the entire blood loss could not be assessed [9-11]

Diabetes mellitus is a known independent risk factor
for the development of PJI. T. Jamsen et al. reported that
PJIl was observed in 1.59% of TGA patients and 2.19% of
TKA patients with diabetes, compared with infection rates
of 0.66% and 0.48%, respectively, in patients without dia-
betes Marchant et al compared uncontrolled diabetes with
con-trolled diabetes diabetic and nondiabetic patients and
found that there is a significantly increased risk of devel-
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oping postoperative wound infection when diabetes is not
properly controlled. A retrospective analysis showed that
despite the correction of glycemic levels in patients after
surgery, infections of various locations and origins were
observed [12, 13].

In conclusion, in order to prevent prolonged errors in
the management of patients with periprosthetic complica-
tions (long-term infusion-transfusion therapy, long-term im-
mobilization, and polyantibacterial therapy), a protocol for
preventive perioperative haemocorrection in traumatology
and orthopedics should be implemented and followed after
investigation.
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H. >KaHapbicman™ %', b. Asumosa’ 2, M. EnroHdueega’ 2, A. Kabubynamos’', LLl. LllasixaHos', A. KoHkaeg" ?

WHHOBALMOHHbIN METOAI CHUXEHUA FHOVIHO-CEI'ITVILIECKUVIX OCIOXHEHUN NOCIE
OPTOMNEAONYECKUX BMELLUATENBCTB NYTEM NPEBEHTUBHOW NEPUONEPALIMOHHOM
FEMOKOPPEKUWW. MPOTOKOJ1 PAHOOMU3NPOBAHHOIO KOHTPONIMPYEMOIO NCCINEQOBAHUA

'Kapeapa aHectesvonorum u uHTeHcuBHon Tepanun Nel HAO «MeauuunHckmii yHuBepcutetr Actana» (010000,
Pecnybnuka KasaxcraH, I. Actana, yn. benbitwinik, 49a; e-mail: mail@amu.kz)

2QTpeneHve aHecTe3nonornm, peaHumaummn 1 MHTEHCUBHOM Tepanuu HaumMoHanbHoro Hay4yHoro LeHTpa TpaBmMaTtonornm
n optoneaun nm. akagemuka H. [1. batneHosa (010000, Pecnybnuka KasaxctaH, r. Actana, np-T1 Abbinam xaHa, 15A;
e-mail; info@nscto.kz)

*Hasepke XaHapbicTaH — kadegpa aHecTe3anonormm n mHTeHcusHon tepanun HAO «MeguuMHCKMI YHUBEPCUTET
ActaHa» (010000, Pecnybnuka Kasaxcrah, . ActaHa, yn. benbitwinik, 49a; e-mail: zhanarystan97@mail.ru

BsedeHue. MHOMHO-CENTUYECKNE OCITOXXHEHUS MOCMe OPTONeAMYECKNX BMELLATENbLCTB NPeacTaBnalT coOon akTy-
anbHyo nNpobnemy coBpemeHHon xmpyprui. OHM CBS3aHbl C YBENMYEHUEM NPOAOIPKUTENBHOCTU rocnmMTannsawumu, Bbl-
COKUM PUCKOM WHBanNuamsauumn naumMeHToB U CyLLEeCTBEHHbIMU 3KOHOMUYecknmu 3atpatamu. OgHMM 13 noTeHumnansHo
mMoanduumpyeMbix )akToOpoB pucka SBMSieTCA npegonepaunoHHas aHeMusl, KOTopasi YacTo OCTaéTcsl HeQOOLIEHEHHON
N He MOANEXWT KOppeKuun nepeq onepauven. AnnoreHHble nepenvBaHnis KPoBM, TPAQULMOHHO MPUYMEHSieMble Ans
BOCMOMHeHUs gedumumTa remornobuHa, npogeMoHCTPUPOBany YCTOMYUBYHO CBSA3b C MOBbLILEHWEM YacTOThl Nocneorne-
PaUNOHHBIX MHEKLMNOHHBIX OCIIOXHEHUI. OTO 060CHOBLIBAET HEOOXOAMMOCTb NMOUCKA anbTePHATUBHBLIX 1 Oonee 6e30-
nacHbIX METOO0B KOPPEKUMM aHEMUM B MepUonepaLMoHHOM nepuoge.

Lenb. OueHnTb 9 PEeKTUBHOCTD MPUMEHEHNS KapOoKCcMMansTo3bl XKernesa B nepuonepaumoHHOM neproge Ans CHU-
XKEHUS 4YacTOTbl NEPUNPOTE3HON MHAEKLUN U YITYYLLEHNS KITMHNYECKMX NCXOAOB Y MauUeHTOB, NepeHecLUMX NiaHoBble
opToneanyeckme onepauum.

Memodki. IRON — 3TO NPOCNEKTUBHOE, OOHOLEHTPOBOE, PaHAOMU3MPOBAHHOE, OTKPbLITOE, KOHTPONMPYEMOE KITU-
Huyeckoe nccnegoBaHue. MNnaHunpyetcs BknodeHne 170 naumeHToB, NOANEXallMX NIaHOBbIM OpTONeaAnYecKM BMme-
LaTenbCTBaM. Y4acTHUKM ByayT paHOOMM3MPOBaHbl Ha NOMyYeHne nepruonepauuoHHon MHAY3MM KapbokcumansTosbl
xenesa B gose 15 mr/kr (makcumansHo — 1 000 mr).

lNepsuyHas KoHe4YHass moyka. YactoTa pa3BuTna NnepnnpoTesHon MHGEKL MM B nocneonepalmMoHHOM nepuoge.

BmopuyHbie KOHEYHbIe MOYKU. 28-OHEBHAs BbPKUBAEMOCTb, ANMTENbHOCTb NpebbiBaHMSA B OTAENEHUN UHTEHCUB-
HOW Tepanuu 1 cTaumMoHape, JOCTWXKEHME LerneBbiX YPoBHen remornobuHa (2120 r/n y xeHwmH, =130 /iy My>X4uH),
KONMMYECTBO AHeN 6e3 Ba3onpecCopHOn Noaaepkm, 06bEM 1 YacToTa TpaHcdy3uii, YacToTa npumeHeHus cuctemsbl Cell
Salvage.
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Oxudaembie pesyrnbmamsal. Ha MoMeHT noaroTtoBku aHHOTaUMK Ha6op NnaumeHToB NpoaoJKaEeTCA. I'Ipe,quonaraeT-
CA, 4YTO ncnornb3oBaHne Kap6OKCI/IMa.I'IbTO3bI Xee3a Nno3BoJIUT CHU3NTb PUCK I/IH(*)eKU,I/IOHHbIX OCIOXHEHUN, YMEHbLUNTb
I'IOTpe6HOCTb B aJIJTIOreHHbIX nepenmBaHnax 1 yrny4ylnTb BOCCTaHOBIIEHNE MNOCTE onepaunn.

Knrouvessie crniosa: HOOoNpoTe3npoBaHnE; optoneand; nepunpoTe3Han VIH(beKLI,MFI CyCTaBa, CbaKTOpr pucKa; npeno-
nepaunoHHada Tepanund; aHeMusa; npoToKon nccriegoBaHmnd

H. XKaHapbicmaHr" 2*, b. Asumosa’ ?, M. EnroHduesa" 2, A. Kabubynamos’, LLl. lllasixaHoe', A. KoHkaeg" 2

NEPUONEPALIUANBIK ANAbIH-AITY TEMOKOPPEKUWACHI APKblJbl OPTONEAUANBIK APANIACY[IAH
KEMIHIT IPIHAOI-CENTUKATBIK ACKbIHYITAPAbI TOMEHAETYAIH MHHOBALIMANBIK SAICI.
PAHOOMU3ALUUANAHFAH BAKbINNAHATBIH CbIHAK NMPOTOKOIbI.

'«ActaHa meauumHa yHumBepcuteTi» KEAK Ne1 AHecTesunonorus xeHe kapkblHAbl Tepanusi kadpegpacsl (010000,
KasakcTtaH Pecnybnukacel, ActaHa K., benbiTwinik kew., 49a; e-mail: mail@amu.kz)

2Akagemuk H. XK. BatneHoB atblHAaFbl ¥NTTbIK FbINbIMU TPABMAaTONOMS )KoHe OpTONeamns opTanblfbiHbIH aHECTE3UONOrUS,
peaHMMauuns xeHe KapkblHAabl Tepanusa Genimi (010000, KasakctaH Pecnybnukackl, AcTtaHa kanacbl, Abbinanm XaH
OaHfbinel, 15a; e-mail: info@nscto.kz)

*Hazepke XaHapbictaH — «AcTaHa meguumHa yHuBepcuteTiy KEAK Ne1 AHecTesnonorus >xaHe KapKbiHAbl Tepanus
kadpegpacel; 010000, KazakctaH Pecnybnukachkl, ActaHa K., benbiTwinik k-ci., 49a; anekTpoHablk nowwTa: zhanarystan97@
mail.ru

Kipicne. OpTtonegusaneik onepauusanapgaH KeniHri ipiHai-centukanblk ackbliHynap Kasipri XMpyprusinblk Taxipubene-
ri @3ekTi macene 6onbin Tabbinagel. MyHAanm ackeiHynap naumMeHTTIH y3aK yakbIT aypyxaHada kaTyblHa, MyregekTikke
yLiblpay KayniHiH apTyblHaA X8He MefMUUHanbIK KeMeK LbIFbIHAapbIHbIH kebetoiHe anbin keneai. Onepauuvsa angbiHaarbl
aHeMust — Xui kesgeceTiH, Bipak Xui eckepinmenTiH MmoandukaumanaHaTelH Kayin dakTtopbl. AHEMUSIHBI TY3€TY YLUIH
KonAaHblnaTbIH annoreHik KaH Kyt afictepi onepaunsagaH KeniHri MHeKUunanblKk ackblHynapabiH, 4aMy KayniH apTThbl-
patbiHbl AanenaeHreH. CoHAbIKTaH onepauusiFa AeniHri ke3eHae aHeMUsHbI Kayincia xxaHe TWiMAiI 8ficTepMeH Ty3eTyaiH
Ganamarnkl XonaapblH i34ey KaXeTTiniri TybliHAan oTbIp.

Makcamei. lMepuonepaunanblk Kesenae kapbokcMansTo3abl TEMIP KongaHyablH NepunpoTesaik MHgekunsanapabiy
XKWINiriH TeMeHAETYAEr XXaHe KIMHUKanbIK HOTWXENepAi XakcapTyaarbl TMiMAINIriH 6aranay.

©dicmep. IRON — 6ip opTanblkTa XYprisifneTiH, NPOCNeKTUBTI, paHOoOMU3aLMsAaHFaH, allblK, 6akbinaHaTbiH KIWHK-
kanblk 3epTTey. Xocnap GonbiHWwa 170 nauneHTKe opToneausinbiK onepauums xacanagbl. Kateicylwbinap onepauusira
OeliH xxaHe keniH 15 mr/kr (eH kebi — 1 000 mr) menwwepiHae kapbokcMMansTo3abl TEMip MHAY3USCHIH anaTbiH TOMNKa
paHgomMu3auusnaHagbl.

Gacmbl Homuxxe Kepcemkiwi: onepaumsigaH KeniHri nepunpoTte3aik MHdekumsnapablH, Xuiniri.

Kocbimwa kepcemkiwmep: 28 KyHAIK TipLWIinik €Ty, peaHMMaLns XaHe Xanmnbl aypyxaHaaarbl XaTy Y3aKTbifbl, Mak-
caTTbl reMornobuH aeHreniHe (snengep ywin =120 r/n, epnep ywiH =130 r/n) xeTy, Ba3onpeccoprblk Kongaycbl3 6TKEH
KYHOEP CaHbl, KaH Kyt Xuiniri MeH kenemi, congan-ak Cell Salvage xymneciH nanganany xuiniri.

Kyminemin Hamuxxenep. Kasipri TaHOa naumneHTTepai 3epTTeyre Kocy xanfacyaa. Kapbokcumanstosabl Temip konga-
HY WMHEKLMANBIK acKbIHyNapablH XWiniriH TEOMeHAETIN, annoreHaik TpaHcdy3unsanapra KaxeTTiNiKTi a3anTbin, nayneHT-
TepaiH KannbiHa KenyiH >xakcapTaabl gen domkaHyaa.

Kinm ce3dep: aHgonpoTe3aey; opToneaus; nepmunpoTesaik OybiH MHPEKUMACHI; kayin dhakTopnapsbl; onepauusiFa oen-
iHTi Tepanusi; aHeMusi; 3epTTey NPOTOKOSbI
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