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KIMMHUYKN UCTPAXYBAHA

Abstract

Heparin-induced thrombocytopenia (HIT) is a condition caused by antibodies against the platelet
factor 4 (PF4)/heparin complex. This significantly increases the risk of bleeding and thrombosis
in patients, which is essential in the postoperative period. In this study we examined the rate of
seroconversion of anti-PF4/heparin antibodies in patients with rheumatoid arthritis (RA) and
osteoarthritis (OA) after total knee or hip arthroplasty. The aims of the study were to assess
the risk of HIT by evaluation of induction of anti-PF4/heparin antibodies in patients with RA
and OA after total knee or hip arthroplasty, treated prophylactically with enoxaparine. Material
and methods: We followed 36 patients aged 18 to 80 years, after total knee or hip arthroplasty,
treated prophylactically with enoxaparine. Patients were divided in two groups: patients with
RA and patients with OA. They were examined for occurrence of HIT. Blood was sampled twice,
from a peripheral vein, for immunologic tests. The first time it was done before enoxaparine
application and the second time postoperatively 10 days after surgery. We noted demographic
data, anti-PF4/heparin antibodies, erythrocyte sedimentation rate (ESR), CRP, RF, antiCCP and
anti-nuclear antibodies Hep2 (ANA). Results: There was no significant difference in the values of
anti-PF4/heparin antibodies in patients with RA and OA preoperatively. The presence of anti-PF4/
heparin antibodies was significantly lower in RA patients compared to OA (714% versus 27.27%,
p=0.034). There was no significant association between levels of anti-PF4/heparin antibodies
and ESR, CRP, RF, CCP, ANA. Conclusion: The results obtained showed a lower level of anti-PF4/
heparin antibodies in patients with RA than in patients with OA. This shows that there may be a
difference in the generation of this antibody in patients with RA compared to patients with OA,
prophylactically treated with enoxaparine after total knee or hip arthroplasty.
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W3Bagok

Xenapun-Hpytppaara Tpombotrrorienyja (XUT) e npesi3Brkana off aHTUTe N KOH TPOMOOLMTHHIOT (hak-
Top 4 (Td4)/xenapun Komrekcor. Taa 3HAUMTEITHO TO 3rojieMyBa PU3MKOT Off KPBABEHe 1 TPOMOO03a Kaj
TAIMeHTIITe, 1ITO € 0c00eHO eceHIMjATHO BO TIOCTOMePaTHBHIOT eprioft. Bo oBaa cTy/uja ja mporieHyBanme
CTarKara Ha cepoKoHBep3uja Ha anTi-1(M4/xenapyH aHTUTeNara Kaj MaiyeHT Co PeBMATOMIEH apTPUTHC
11 0CTEOAPTPUTHC 10 MMITIAHTALIM]A HA TIPOTe3a Ha KOJIK WA KOJeHO JIeKYBaHY MPOMIIAKTHUKM CO eHOKCa-
napyH. Llenra Ha HCTpakyBarbeTo Gelll /i ce MPOLEHN PU3UKOT Off XeTapUH-MHIYIAPaHa TPOMOOLMTONe-
Hja MPeKy eBajyaliyija Ha MHYKIMjaTa Ha aHTi-TD4/XernapyH aHTUTeNaTa Kaj TIaleHTH CO PeBMATOMJIeH
apTPHUTHC 1 OCTEOAPTPHTHC TI0 UMIIIAHTAIT}A HA TIPOTe3a Ha KoJeHa WK KOJIK, JIeKYBaH! MPOMIAKTIKY
co eHokcarapyH. Matepujan u Metoym: Bea ucrvranm 36 maimeHTy, Ha Bo3pact of 18 1o 80 rogunu, ro
VMITTAHTalMja Ha TTPOTe3a Ha KOJTK WM KOMEHO, JIeKYBaH! MPOUIAKTIIKY CO eHOKcArapuH. [ laipenTite
Oea roiesieHH BO JIBE eJIHAKBY I'PYITH, OfIHOCHO MAIIMEHTH cO peBMaTousleH aprpuric (PA) v nariieHTH co oc-
Teoaprpurtic (OA). [TarierTuTe bea criefieHn 3a BpeMe Ha XOCTIMTAM3aljaTa Ha KmiHUKaTa 3a OpTOMe/ICKi
bonect 3a rojaBa Ha X1T. Bo /iBa Hapata Oetlie 3eMeHa BeHCKa KPB, Off riepudhepHa BeHa, 32 IMyHONIOIKHI
ncrenyBarba. [1pB mat Toa Oelrle HampaBeHO MpeJ] MOUeTOK Ha JIeKYBame €O eHOKCATIAPHH, a BTOP TIaT T10-
crorepatiiBHo, 10 fieHa 1o onepatiBHUOT 3acat. bea HoTMpaHy emorpadcku rofatory, anti-Td4/xera-
puH anTrTena, ceppmenTaruja Ha epurportit (ESR), CRP, RE, CCP, ANA, rojaa Ha XUT. Pesynraru: Hemarne
CUTHI(VKAHTHA Pas/vKa BO BpenHocTyTe Ha aHTi-TM4/xenapyH Kaj marpenTute co OA 1 PA mpejoriepa-
uBHO. CTankara Ha aHTi-T(]4/xerapiH aHTnTeNa Kaj narpentute co PA Gelrie CUrHA(MKAHTHO MOHKICKA O]
oHaa Kaj natpentite co OA (714% nacriportit 2727%, p=0,034). Hematiie curHuvKaHTHa OBP3GHOCT Ha BPEJT-
Hoctute Ha antia-Td/4 anturenoro co Bpeanoctute Ha ESR, CRP, RF, CCP wm ANA. 3axnydok: Pesynrarure
VKayKaa Ha HaMmaJleHa MHIJIeHI]a Ha aHTi-TA4/xermapyH aHTITeNa Kaj natpeHTrTe co PA Bo criopefiba co
onme co OA. OBa yKasKyBa Jieka MoCTOM pasyivka Bo aHTy-TD4/xerapyuH IMYHUOT OJITOBOP Kaj MALMEHTH CO
PA Hacripotit onvte co OA, MpohinakTHyKY JIEKYBAHH CO éHOKCAMAPUH, 110 OPTONeJICKH OTepaTuBeH 3adat
3a MMITTAHTalIMja Ha POTe3a Ha KOJK WK KOJIEHO.



Introduction

Heparin-induced  thrombocytope-
nia (HIT) is an immunologic condi-
tion which can develop in patients
treated with heparin (!), through the
generation of antibodies which rec-
ognize the complex between platelet
factor-4 (PF4) and heparin®. PF4 is
released rapidly after platelet acti-
vation and binds to heparin, forming
PF4-heparin complexes’. These mol-
ecules elicit an immune response,
thus the creation of anti-PF4/hepa-
rin antibodies®. Recent data suggests
that these antibodies bind to the
PF4/heparin complexes and activate
platelets thus accelerating the pro-
cess of coagulation®. There is data
showing the presence of anti-PF4/
heparin antibodies in patients who
have not received heparin®. PF4
could also be an antigen target for
autoimmune diseases’. Anti-PF4/
heparin antibodies could be induced
in patients after major surgery with-
out exposure to heparin® HIT is even
discovered after the postoperative
prophylactic use of fondaparinux, an
inhibitor of factor Xa®. Studies have
reported the existence of “sponta-
neous” HIT, potentially caused by in-
flammation or infection!®. Crauel et
al. showed an association between
bacterial infections and occurrence
of anti-PF4/heparin antibodies!.
These were present in about 20% of
patients after total knee arthroplas-
ty'2. Besides the routine prophylactic
use of heparin products in these pa-
tients, the prothesis itself is a major
challenge for the immune system be-
cause of the mechanical damage to
bone and connective tissue during
the surgery®.

Compared to different surgical pro-
cedures, arthroplasty results in a

high postoperative incidence of an-
ti-PF4/heparin antibodies. The pro-
cedure itself can induce their cre-
ation in patients with RA (which is
an autoimmune disease by itself) or
in patients with OA. The presence
of anti-PF4/heparin antibodies and
its risks in patients with RA, treated
prophylactically with enoxaparine
after total knee or hip arthroplasty
has not been well examined.

We investigated the induction of an-
ti-PF4/heparin antibodies in patients
with RA and OA treated prophylac-
tically with enoxaparine after total
knee or hip arthroplasty and its po-
tential association with erythrocyte
sedimentation rate in the first hour
(ESR), C-reactive protein (CRP), rheu-
matoid factor (RF), anti-CCP (anti-cy-
clic citrullinated peptide), antinucle-
ar antibodies by Hep2 (ANA).

The aims of this study were to exam-
ine the induction of anti-PF4/heparin
antibodies in patients with RA and OA
after total knee or hip arthroplasty,
prophylactically treated with enox-
aparine. We also examined whether
there was any association in the in-
duction of these antibodies and ESR,
CRP, RF, anti-CCP, ANA. This was
done with the goal to recommend
an optimal model for postoperative
management of these patients.

Material and methods

We investigated the induction of an-
ti-PF4/heparin antibodies in patients
with RA and OA, prophylactically
treated with enoxaparine after total
hip or knee arthroplasty and its asso-
ciation with ESR, CRP, RF, anti-CCP,
ANA. The study was conducted at
PHI University Clinic for TOARILUC
where recruitment and follow-up of
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patients was done. Laboratory tests
were conducted at the immunology
laboratory of the University Clinic
for Rheumatology.

The study included patients aged 18
to 80 vyears, previously diagnosed
with RA or OA, hospitalized at
TOARILUC Department of Orthope-
dic Surgery for total knee or hip ar-
throplasty, prophylactically treated
with enoxaparine. All patients were
informed about the goals and pro-
cedures involved in the study and
signed an informed consent form be-
fore being included.

A total of 36 patients were divided into
two groups, patients with OA and RA.
The groups were comparable in re-
gards to size, age and sex distribution.

Patients with an infection, thrombo-
sis on admission to hospital, those
treated with heparin in the last
month before admission or patients
with other autoimmune diseases
such as systemic lupus, systemic scle-
rosis, sarcoidosis, Lyme borreliosis,
etc. were not included in the study.

After a detailed anesthesiologic ex-
amination, detailed demographic
data were collected. Blood was col-
lected preoperatively from a periph-
eral vein for anti-PF4/heparin anti-
bodies, ESR, CRP, RF, anti-CCP, ANA.
Postoperatively blood was collected
on the tenth day of enoxaparine pro-
phylaxis for anti-PF4/heparin anti-
bodies, ESR, CRP, RF, anti-CCP, ANA.

The blood was analyzed at the im-
munology laboratory of the Universi-
ty Clinic for Rheumatology in Skopije.
RF and CRP test were done with a
BioSystem A15 biochemical analyzer.
The levels of anti-CCP antibodies was
done with Elisis Duo (Human) ELISA
analyzer, while for the anti-PF4/hep-
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arin antibodies a Mindray MR-96A
ELISA analyzer was used. Antinucle-
ar antibodies were tested by immu-
nofluorescence by the same certified
physician on an Olympus CX31 im-
munofluorescence microscope.

During the hospitalization all pa-
tients received standard follow-up
regarding blood tests and physical
examination. Patients were assessed
for the emergence of HIT, which was
done using the 4T test.

Data were entered into an electronic
database and analyzed by SPSS, v19.1
(SPSS, Chicago, IL, USA). Comparison
was done with the Student’s t-and
Chi-square tests. We used a multi-
variant logistic regression to iden-
tify independent risk factors for the
induction of anti-PF4/heparin anti-
bodies. Correlation was assessed us-
ing the Pearson’s analysis of correla-
tion. P values <0.05 were considered
statistically significant.

Results

Patient’s average age was 70.1 +/-
9.23 in the RA group and 72.7 +/- 7.5
years in the OA group. In the RA
group 2 (14.28%) were men and 12
(85.72%) women, while in the OA
group 7 (31.82%) were men and 15
(68.18%) women. All patients with RA
were previously diagnosed accord-
ing to the EULAR 2010 criteria. Of
these patients, 10 (71.43%) were an-
ti-CCP positive, 9 (64.29%) were pos-
itive for RF IgG and 2 (14.29%) were
ANA Hep2 positive. Twelve patients
(85.71%) with RA were treated with
disease-modifying antirheumatic
drugs (DMARDs) according to the
definition of EULAR (biologic, meth-
otrexate, leflunomide, sulfasalazine
or antimalarial).



Table 1. Postoperative occurrence of anti-PF4/heparin antibodies. Demographic, clinical,
serologic and immunologic characteristics

Rheumatoid arthritis Osteoarthritis
Postoperative conversion Postoperative conversion
Positive Negative P value Positive Negative P value

n=1 n=13 n=6 n=16
Sex (male/female) 0/1 2/11 0.584 2/4 5/11 0.291
Age +/-SD 66.7+/-9.2 | 704 +/-799 | 0.630 729+/-76 | 726 +/-75 0.601
BMI (kg/m2)+/-SD | 248+/-11 | 25.2+/-3.8 0.901 281+/-38 | 276 +/-39 0.599
RF IgG (IU/ml) 18.8 +/-25.9 | 60.1+/-70.9 0.137 56+/-112 | 78+/-13.4 0.145
CRP (mg/dl) 1.62 +/-1.13 | 1.32 +/-1.45 0.316 0.15+/-1.01 | 0.21+/-0.96 [ 0.532
ESR (mm/1 gac) 544 +/-234 | 581+/-30.1 | 0.334 61.2+/-21.1 | 594 +/-169 | 0.312
Anti-CCP (mg/dl) 06+/-01 |250+/-5432| 0.022 0.0 +/-556 [ 0.0+/-0.0 0.667
ANA (Hep2) 0/1(0%) 2/13(15.38%) |  0.879 1/6 (16.67%) | 2/16(12.5%) | 0.918
Use of DMARD 1/1(100%) |11/13(84.61%)| 0.856 0/6 (0%) 0/16 (0%) NA
HIT 0/2 (0%) 0/13 (0%) NA 0/6 (0%) 0/16 (0%) NA

There were no anti-CCP positive
patients in the OA group, while 2
(9.09%) were RF IgG positive and 3
(13.64%) were ANA Hep2 positive.

We compared the presence of an-
ti-PF4/heparin antibodies in both
groups. The rate of postoperative
conversion was significantly low-
er in patients with RA compared to
patients in OA group (7.14% versus
27.27%, p=0.034). There was no statis-
tical significance in the association
of anti-PF4/heparin antibody inci-
dence and ESR, CRP, RF, anti-CCP or
ANA.

There were no patients diagnosed
with heparin-induced thrombocyto-
penia in the study period.

Discussion

In this study we examined the occur-
rence of anti-PF4/heparin antibodies
in patients with RA and OA after sur-
gery, prophylactically treated with
enoxaparine. Previous studies have
shown the presence of anti-PF4/

heparin antibodies in patients with
systemic erythematous lupus (SLE)
and antiphospholipid syndrome>™.
To date there are very few studies
examining the association of an-
ti-PF4/heparin antibodies with oth-
er diseases and risk factors such as
RA, OA and knee or hip arthroplas-
ty. [zumi et al. presented data that
the generation of anti-PF4/heparin
antibodies was reduced in patients
with RA, compared to patients with
OA after total knee arthroplasty,
prophylactically treated with edox-
aban®. According to this study, 25.5%
of patients with OA after total knee
arthroplasty were positive for an-
ti-PF4/heparin antibodies. This cor-
relates well with our data, since we
observed a lower postoperative se-
roconversion in the RA compared to
the OA group (7.14% versus 27.27%,
p=0.034).

Heparin-induced thrombocytopenia
is caused by antibodies against the
complex of platelet factor-4 and hep-
arin 2. Heparin has high affinity to-
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wards PF4 and after binding together
they become a center of a powerful
antigen stimulation, with the cre-
ation of anti-PF4/heparin antibodies
(16). The presence of these antibod-
ies is shown in patients after arthro-
plasty who have not been treated
with heparin products?. It is consid-
ered to be an effect of the postopera-
tive inflammatory process'®.

There are several theories regard-
ing the lower incidence of anti-PF4/
heparin antibodies in patients with
RA. According to Ohayama et al."
the serum of patients with RA has
many immune complexes contain-
ing PF4, so this molecule is much
less available for the formation of
anti-PF4/heparin antibodies. Other
studies 15 present the opinion that
treatment with DMARDs causes im-
munomodulation and immunosup-
pression which may be the reason
for the lower generation of anti-PF4/
heparin antibodies. Brauweiler et al.
demonstrated the presence of B-cell
anergy in patients with autoimmune
inflammatory diseases because of
which the generation of anti-PF4/
heparin antibodies was inhibited?°.

Our data did not show an associa-
tion between the use of DMARDs
and the induction of anti-PF4/hepa-
rin antibodies. Previous studies have
presented data that 52% of patients
with RA who were anti-CCP positive
had immune complexes containing
PF42122_ [t is possible that patients,
especially those with high levels of
anti-CCP and RF are preimmunized
towards PF4 which inhibits the pro-
duction of anti-PF4/heparin anti-
bodies?.

This study t showed no statistical
significance between the presence
of anti-PF4/heparin antibodies and
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inflammatory markers such as ESR
and CRP, immunologic factors such
as RF, anti-CCP, ANA or clinical el-
ements BMI, or the use of DMARDs.

Conclusion

The rate of postoperative serocon-
version is significantly higher in
patients with OA compared to the
RA group. This suggests that OA pa-
tients require more attention from
clinicians especially regarding po-
tential HIT, after total hip or knee
arthroplasty, prophylactically treat-
ed with heparin products such as
enoxaparine.
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