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Background and Objectives: Total knee arthroplasty (TKA) is sometimes associated with
significant perioperative bleeding. The aim of this study was to determine the efficacy of
tranexamic acid (TXA) in reducing perioperative blood loss in patients undergoing primary TKA.
The secondary objectives are to assess the efficacy of TXA in reducing the need for blood
transfusion in these patients and to determine its effect on verticalization and ambulation after
TKA.

Patients and Methods: The study will include patients who will be randomly assigned to two
groups, each containing 50 patients. The study group will receive tranexamic acid TXA
intravenously at two time points, immediately after the induction with doses of 15 mg/ kg, and 10
mg/kg 15 minutes before the release of the pneumatic tourniquet. The control group will receive
an equivalent volume of 0.9% saline solution via the same route.

Time frame: investigators expect to recrute partcipants (patients ) in time frame up to 24 months.
Expected outcomes: TXA is an effective drug for reducing the incidence of perioperative
bleeding, decreasing transfusion rates, and indirectly improving postoperative functional recovery
in patients undergoing primary TKA.
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Rationale & background information

This study's strength lies in its meticulously design double blind randomized trial, which
examines the effects of tranexamic acid on transfusion requirements and the functional recovery
of patients, in addition to its effectiveness in reducing perioperative bleeding following primary
unilateral total knee replacement. This is a broad view on the subject not done in many efficacy
studies of tranexamic acid. In light of the accelerated recovery after surgery (ERAS) idea,
practicing physicians can benefit greatly from this research.

Study goals and objectives


http://www.kcv.rs/
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Hypothesis

The nul hypothesis is that there is no difference among two groups in perioperative blood loss,
need for transfusion, and postoperative verticalisation and ambulation after tranexamic acid
(TXA) application in total knee replacement. Our Hypothesis is that there is statistically
significant difference between two groups in perioperative blood loss, need for transfusion, and
postoperative verticalisation and ambulation.

Objectives: Primary objective: This trial was designed to determine the efficacy of TXA in
reducing perioperative blood loss in patients undergoing primary TKA. Secondary objectives: to
determine the efficacy of TXA in reducing the need for blood transfusion in patients undergoing
primary TKA, and to assess its effect on verticalization and ambulation after TKA.

Study design

The research was conducted as a single centered, controlled, prospective, randomized, double-
blind study at the Clinic for Orthopedic Surgery and Traumatology of the University Clinical
Center of VVojvodina in Novi Sad

Patients
Inclusion Criteria

Adult female and male patients who underwent primary, unilateral TKA due to degenerative
knee diseases, with ASA status 1-3, who provided written informed consent to participate in the
study.

Exclusion Criteria

Patients with a known allergy to TXA, coagulation disorders, previous history of any type of
thromboembolic event, or those who received fresh frozen plasma, other blood products, or drugs
affecting the coagulation system 24 hours before surgery were excluded from the study.
Additionally, patients with severe heart disease (New York Heart Association Classification-
NYHA 1III and IV), creatinine values abovell5 pumol/l for men and 100 umol/l for women,
elevated liver enzymes, or congenital thrombophilia were also excluded.

Sample size calculation

Sample size calculated with significance level a = 0.005, and P (power) of 90% (0.9) is 43 in
each group.

Anesthesia and surgery

All patients received spinal anesthesia with isobaric bupivacaine 0.5% (Marcain spinal 0.5%,
Astra Zeneca) at a dose of 15mg (3ml). Standard intraoperative monitoring was conducted,
including continuous monitoring of heart function by electrocardiogram (D Il lead), non-invasive
blood pressure measurement, and pulse oximetry (Infinity Delta XL, Drager) . The night before
the surgery, all participants received subcutaneous low molecular weight heparin nadroparin
calcium (Fraxiparine 2850 1U/0.3mL, GlaxoSmithKline), dosed according to body weight.



All TKA’s were performed by the same surgical team, using a pneumatic tourniquet inflated at
200-250 mmHg.

Method of Drug Administration:

The study group received TXA (Tranexamic acid Medochemie® 500mg/5 mL) at two time
points (T1 and T2), with doses of 15 mg/ kg and 10 mg/kg, respectively. The drug was
administered as a continuous intravenous (i.v.) infusion over 15 minutes. The first time point (T1)
was immediately after the induction of anesthesia, while the second time point (T2) was 15
minutes before the release of the pneumatic tourniquet.

The control group received the same volume of 0.9% saline solution via the same route (i.v.).

The attending anesthesiologist and anesthesia assistant were blinded to IV infusion content.
Patients were allocated using a random selection method.

Blood Loss Measurement

During the research, blood loss was measured as intraoperative and postoperative blood loss. The
intraoperative loss was estimated by visually examining graduated suction canisters, expressed in
milliliters, and gauze/sponges loss was determined using the gravimetric method.

The postoperative blood loss was measured after 6, 12, and 24 hours, including drain loss
measured in milliliters and total postoperative loss from 0-24 hours.

The hemoglobin level at which allogeneic blood transfusion was initiated in this study was 9 g/dl.
Verticalization and Ambulation

Following surgery, each patient underwent the same early rehabilitation regimen led by a
physiotherapist. Every patient received the same multimodal analgesia, including weak opioid
and nonsteroidal anti-inflammatory drugs (NSAID’s) intravenously.

Safety considerations

The study is underpowered to determine safety of tranexamic acid, but all significant side effects
or complications will be recorded, from induction of anesthesia up to discharge from the hospital.

For each individual patient Wells score for DVT (deep venous thrombosis), Wels score for PTE
(pulmonary thromboembolism) and revised Geneva score for PTE will be calculated.

Follow-up
Follow —up period is up to discharge from the hospital, done by study investigators
Data management and statistical analysis

Following the randomization procedure, the study data protocol (in paper form) will be
completed. The study's data protocol includes the following: general information (age, sex,
admission and discharge dates), ASA status, BMI, preoperative diagnoses, concomitant diseases,
length of the procedure, pneumatic tourniquet pressure, preoperative laboratory data (CBC,urea,



creatinin, trombocytes, aptt, PT), intraoperative bleeding in mililiters (gravimetric + aspirator),
postoperative bleeding (6, 12, 24 hours), quantity of blood units, timing of blood application, use
of kristaloids and colloids, postoperative laboratory data (CBC,urea, creatinin, trombocytes, aptt,
PT), and postoperative recovery variables, including first meal and first time to sit, stand, and
walk.

All individual study protocols will be entered in excel table for further statistical analysis. In
excel table all names will be deindentified by number (code). Data analysis will be performed
SPSS 26 for Windows.

Standard methods of statistical research, including descriptive statistics and frequency
distribution, were used in the analysis. Numerical data were presented through mean arithmetic
values and standard deviation, while comparisons of the examined groups were performed using
the t-test and the Mann-Whitney U test. Pearson’s 2 test was used to test the difference in
frequency (distribution) of the observed parameters. Binary logistic regression analysis was used
to analyze factors related to the use of transfusion. The significance level was set at a p-value less
than 0.05 .

Expected outcomes of the study

Expected outcome is that TXA is an effective drug for reducing the incidence of perioperative
bleeding, decreasing transfusion rates, and indirectly improving postoperative functional recovery
in patients undergoing primary TKA.

Dissemination of results and publication policy

Publication policy: A peer-reviewed journal is where the study is intended to be published.
Duration of the project

Study design and ethical approvement: up to 12 months

Recruiting the patients and gathering the research data :up to 24 months

Data analysis: up to 6 months

Problems anticipated

Investigators do not expect any major problems in the conducting the study.
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Ethics

The study was approved by the Ethics Committee of the Clinical Center of Vojvodina in Novi
Sad (Serbia). Document no 00-01/97 . The study was conducted in accordance with the principles
of the Declaration of Helsinki. All participants signed written informed consent.

Informed consent forms
TIPAJIOT 2

[Ipucranak nuHPOpMHUCAHOT UCTIUTAHUKA

[IpennoxxeHo MU je Ja y4ecTBYjeM Y KIIMHUYKOM HCTIHTHUBABY Koje ce crpoBoau Ha KinuHuim 3a
OpPTONEACKY XUPYPrujy u Tpaymaronorujy, Knuanukor nearpa Bojsoaune y Hoom Cany, unju
je b 0oJbe pa3yMeBarbe JIeJI0Bakha TPAHEKCAMUYHE KHCEIMHE Ha MEePHONEePaTHBHO KpBapeHme
KOJI yTpaJilbe TOTaTHE MpoTe3e KoJieHa. J[aTo MU je 10 3Hama J1a ce MOTy TOOPOBOJHHO YKIbYUUTH
y HCTPaXHUBaWke WIHM Jla HE MOpaM IMPHUCTAaTH HA Hera, a Ja MNP TOM HE CHOCHM MOCIEAHIIC.
Nudopmucan/a cam ma je TajHOCT mojaTraka Koju he ce KOPUCTUTH Yy UCIUTUBABY
3arapaHToBaHa. [IpounTao/na camMm W y MOTIYHOCTH pa3yMmeo/la HpeaodeHy HHpopManujy u
JlajeM CBOj TOOpOBOJBHU IPHUCTAHAK 32 y4emine y KIIMHUYKOM UCTIUTHBAIDY.

[OTIIMC NCIIMTAHUKA [HOTIINC
NCIIMTUBAYA

Y HoBowm Cany ,

Hatym:



INFORMED CONSENT

| was invited to take part in a clinical trial at the Clinic for Orthopedic Surgery and
Traumatology, Clinical Center of Vojvodina in Novi Sad. The purpose of the trial is to gain more
insight into how tranexamic acid affects bleeding during surgery when a total knee prosthesis is
being installed. | have been informed that | can voluntarily participate in the research, or that | do
not have to agree to it, without suffering any consequences. | have been informed that the
confidentiality of the data in the research is guaranteed.

| have read and fully understood the presented information and | give my voluntary consent to
participate in the clinical trial

SIGNATURE OF THE EXAMINER SIGNATURE OF THE PARTICIPANT

In Novi Sad,

Date

I[MTPUJIOT 3

Nudopmanumja 3a nanujeHra

IlomroBanu,

[TosuBamo Bac nma ydectByjeTe y Hamoj ctyauju, koja he ce cmpoBogutu Y KinuHudkom
Lentpy BojBoaune Ha Knuauim 3a oproneacky Xupyprujy u tpaymaronorujy y Hosom Cany.

Bu ce monBpraBaTe XHMpYpIIKOj HMHTEPBEHLMJH 3aMEHE TOTaJHE NpoTe3e KoJieHa, Koja
NpeacTaBiba Ne)UHUTHBHU BUJ JIeUerma Bamer o0oJbema. Hampenkom XHpypIiike TeXHHKE |
aHeCcTe3MOJIOTHje OBa MHTEPBEHIIM]ja je ycremHa u 6e30eaHa. MelyTum, oHO IITO MpaTH CBaKy
XUPYPILIKY HMHTEPBEHIHU]Y J€ KpBapeme KOje Ce KOJ Ppa3IMYUTHX HHTEpBEHLMja JeliaBa y
pa3nuuuToM obumy. TpeHA0BU y MOAEPHO)] MEAMLMHU U XUPYPTUjU UAY y MpaBLy CMambUBHA
KpBapeHmha M IITO Mame ynoTpede KpBU M KpBHHUX IIpenapara KoOju cy J0OHjeHU Of
no6poBoJbHUX AaBanana ( Tyhe kpeu). Hama crynuja he ce 6aBUTH ynpaBo TaKBOM TEMAaTHUKOM.
TokoM xupypllke HHTEpBEHIIMje OMO OM MPUMEHILEH JIEK —TpaHEeKCaMUYHa KHCEJINHA KOjU craia
y rpyny (uOpHHOIMTHKA, a TO Cy JIEKOBU KOjU JIE€JIOBAaKEM HAa CUCTEM 3rpyllaBama KpBH
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CMamYyjy KpBapeme TOKOM U mocie onepanuje. OBaj jek je y ynorpedu Beh oko 50 roauna u y
OBe CBpxXe Beh ycnenHo KOpUCTH MpyU onepalijaMa Ha OTBOPEHOM CpPILy U IPYTUM XHUPYprujama.
CBpxa Haller UCTpakMBama je Ja YTBPIMMO KakBa Cy JI€jCTBa OBOI' JIeKa y OPTOIEACKO]
XHPYpPTUjU. 3a OBO HCTPaXWBamke HHUCY TOTpeOHa HHUKAKBa JOJAaTHA HWCIUTHBAKkA CEM
CTaHJapAHE NpUIpEeMe 3a ONEepaTHUBHM 3axBaT. buima OM nmpuMmMemeHa cTaHAapiHa aHecTe3Mja
pUMEpeHa OBOM XHPYpPIIKOM 3axBaty. [lomamu noOujenu ox Bac y3 Bam npucrtanak 6u Owim
yIOTpeOJbEHHU 32 KACHH]E UCTPAKUBAIBE.

Bamre mpago je ma o Bamier anecte3unomnora 3atpakure cBe I0oAaTHE HH(OpMaIHje Koje Bac
3aHMMajy, TIpe Hero IITO JJOHECETe OJUTYKY O YKJbYUHBakY Y OBO HCTpaxuBame. Ol yKIbyUHBamba
y OBO HCTpaxkMBame HeheTe WMaTW HHUKAaKBe MaTepHjaJiHe KOPHCTH HHU HAJOKHAJE, CeM
MOTEHITM]jaTHO 00JbET KBAJIUTETA JICUCHa.

VYKOJIHMKO HE JKeJIHUTE J1a YUECTBYjE€TE Y OBOM UCTPaKUBamy, TO Hehe MMaTH HUKaKaB yTHUIa] Ha
Bame neuewe u ogHoc Bamer nekapa npema Bama.

Nme m mpesuMe u cBu Bamm momanu Cy MOBEpJbMBH M OCTajy JieKapcka TajHa. AKO ce ce
OJUTY4HTE J1a IPUCTYIIMUTE OBOM HCTpa)kuBamy MoauMo Bac na nornumere nonyhenu odpasail.

Ca 1omrToBameM |,

np I'opnana JoBanoBuh

INFORMATION FOR THE PATIENT
With respect,

Please accept our invitation to take part in our study, which will be carried out in Novi Sad at
the Clinic for Orthopedic Surgery and Traumatology's Clinical Center of VVojvodina.

You are undergoing a surgical intervention to replace a total knee prosthesis, which is the
definitive form of treatment for your disease. With the advancement of surgical technique and
anesthesiology, this intervention is successful and safe. However, what accompanies any surgical
intervention is bleeding, which occurs to a different extent in different interventions.

Reducing bleeding and utilizing blood and blood products from voluntary donors (other people's
blood) as little as possible, are the current trends in surgery and medicine. Our research will focus
on this subject. Tranexamic acid, the class of medications known as fibrinolytics—drugs that
lessen bleeding during and after surgery by influencing the blood clotting system—would be
given during the surgical procedure.

This drug has been in use for about 50 years and is already successfully used for these purposes
in open heart surgery and other surgeries. Finding out how this medication affects orthopedic
surgery is the aim of our study. Other than the routine testing before surgery, no further tests are



needed for this investigation. The standard anesthetic would be used, suitable for this type of
surgery. With your permission, data collected from you will be utilized in future studies.

Before choosing to take part in this study, you have the right to ask your anesthesiologist for any
more information that you interested in. Your participation in this study will not result in any
financial gain or remuneration, although you might receive higher overall quality of care.

Name and surname and all your data are confidential and remain a medical secret. If you decide
to participate in this research, please sign the provided informed consent form.

With respect ,

Gordana Jovanovi¢ M.D., PhD

Research protocol: part 2
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