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SAZETAK

Splenektomija predstavlja kauzalni (uzrocni) nacin lecenja primarne imunoloske
trombocitopenije (engl. immune thrombocytopenia — ITP) kojim se postiZe dugo-
trajan dobar terapijski odgovor (DTO) kod 50 — 80% bolesnika. Medutim, ucesta-
lost postoperativnih komplikacija, pre svega krvarenja, infekcije i tromboza, visoka
je i krece se do 30%. Takode, rizik za nastanak kako infekcija tako i arterijskih i
venskih tromboza povecan je tokom (itavog Zivota splenektomisanih pacijenata.
U eri novih medikamentoznih terapijskih modaliteta, kao Sto su rituksimab i
agonisti trombopoetinskih receptora (engl. thrombopoietin receptor agonist —
TPO-RA), splenektomija se sve rede sprovodi. U dostupnim savremenim vodi¢ima
ne postoji jasan stav o redosledu primene terapijskih modaliteta u drugoj liniji
lecenja odraslih sa /TP-om. Naime, vodi¢ za /TP Americkog udruZenja hematologa
iz 2019. godine u drugoj terapijskoj liniji daje prednost rituksimabu u odnosu na
splenektomiju, ali ne daje prednost TPO-RA u odnosu na splenektomiju. Sa druge
strane, vodi¢ Medunarodne radne grupe za /TP iz 2019. ne daje prednost nijednom
terapijskom modalitetu, ukljucujuci splenektomiju. Zbog svega navedenog, od
znacaja je utvrditi koji pacijent ima visok stepen verovatnoce postizanja dugotraj-
nog DT0-a posle splenektomije. lako su rezultati studija koje su analizirale predik-
tivne faktore za DTO posle splenektomije varijabilni, faktori poput starosti bolesni-
ka, preoperativnog broja trombocita i destrukcije trombocita u slezini (utrvrdene
metodom trombocitokinetskog ispitivanja), u vecini studija su identifikovani kao
prediktivni. Danas se smatra da je primena splenektomije u /TP-u dobra terapijska
mogucnost za mlade bolesnike bez komorbiditeta koji vode aktivan Zivot i ne Zele
Ceste lekarske kontrole ili planiraju trudnocu, a kod kojih je utvrdeno da je slezina
mesto destrukcije trombocita.
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ABSTRACT

Splenectomy is a causal therapy option for adult primary immune thrombocyto-
penia (ITP), which achieves a long-term good therapeutic response (GTR) in 50-
80% of patients. However, the frequency of postoperative complications, primarily
bleeding, infection and thrombosis, is high and ranges up to 30%. Also, the risk of
infections, as well as thrombosis (arterial and venous), is increased during the en-
tire life of a splenectomized patient. In the era of new therapeutic drug modalities,
such as rituximab and thrombopoietin receptor agonists (TPO-RA), splenectomy
is less and less performed. In the available guidelines, there is no clear recom-
mendation on the order of applying second-line therapeutic modalities. Namely,
in the second therapeutic line, the 2019 American Society of Hematology guide-
lines, give preference to rituximab over splenectomy, and TPO-RA over rituximab,
but do not give preference to TPO-RA over splenectomy. On the other hand, the
2019 International Working Group for ITP guidelines, do not give preference to
any therapeutic modality, including splenectomy. Because of all the above, it is
important to determine which patient has a high probability of achieving long-
term GIR after splenectomy. Although the results from studies that have analyzed
predictive factors for GTR after splenectomy are variable, patient age, preoperative
platelet count, and platelet destruction in the spleen (determined by thrombocy-
tokinetic testing) have been identified as predictive in most studies. Today, the use
of splenectomy in ITP is considered a good therapeutic option for younger patients
without comorbidities, who lead an active life and do not want frequent medical
check-ups or are planning a pregnancy, as well as in patients with splenic platelet
sequestration.
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uvoD

Splenektomija je jedan od najstarijih nacina lecenja
bolesnika sa primarnom imunoloskom trombocitope-
nijom (ITP) [1]. Naime, prva splenektomija kod bolesni-
ka sa ITP-om izvrSena je 1913, a sve do pedesetih godi-
na 20. veka bila je jedini delotvorni terapijski modalitet
[1]. Sa pojavom medikamentozne terapije, pre svega
kortikosteroida, splenektomija postaje modalitet dru-
ge i trece terapijske linije u ITP-u [1].

Splenektomija se smatra za sada jedinim kauzal-
nim (uzro¢nim) nac¢inom le¢enja ITP-a i ima dvostruki
efekat - istovremeno se uklanjaju i mesto razgradnje
trombocita oblozenih autoantitelima i glavho me-
sto sinteze antitrombocitnih autoantitela [1]. Stoga
je splenektomija visokoefikasan terapijski modalitet
kojim se postize dugotrajan dobar terapijski odgovor
(DTO) kod 50 — 80% bolesnika [1,2,3]. Medutim, u eri
novih terapijskih modaliteta, pre svega rituksimaba i
agonista trombopoetinskih receptora (TPO-RA), sple-
nektomija se sve rede sprovodi. Naime, u danasnje
vreme se splenektomise manje od 10% bolesnika sa
ITP-om, dok se do pre 15 — 20 godina taj procenat kre-
tao i do 60% [4].

Ciljevi ovog preglednog rada usmereni su na uka-
zivanje efikasnosti splenektomije, ucestalosti kompli-
kacija ove procedure, mogucnosti preoperativne pre-
dikcije DTO-a posle splenektomije, kao i na sumiranje
savremenih preporuka.

EFIKASNOST SPLENEKTOMIJE

Sistematski pregled Kojourija i saradnika iz 2004. go-
dine, koji je ukljucio bolesnike sa ITP-om, splenekto-
misane klasi¢no i laparoskopski, pokazao je da 66%
bolesnika postigne i o¢uva DTO (1.731 od 2.623 bole-
snika u 47 publikacija), tokom prose¢nog pracenja od
29 meseci (opseg 1 — 153) [2]. Sa druge strane, siste-
matski pregled Mikejla i saradnika iz 2009. godine, koji
je uklju¢io samo pacijente sa ITP-om splenektomisane
laparoskopski, pokazao je da je ucestalost inicijalne re-
fraktarnosti na splenektomiju 8,2% (95% IP, 5,4 - 11,0),
dok je kumulativna stopa relapsa tokom duzeg prace-
nja (engl. pooled long-term relapse rate) iznosila 43,6
na 1.000 pacijent-godina (95% Cl, 28,2 — 67,2). Autori
zaklju¢uju da je procenjena ucestalost neuspeha sple-
nektomije tokom pet godina pracenja 28%. Pritom,
ucestalost relapsa je znacajno veca tokom prve dve go-
dine posle splenektomije (92,2%; 95% Cl, 49,1 — 173,2)
u poredenju sa periodom od tre¢e do pete godine
(29,2%; 95% Cl, 17,3 —49,0) [3]. Autori oba sistematska
pregleda isti¢u da je nivo kvaliteta radova o splenek-
tomiji u ITP-u najcesce nizak, pre svega zbog kratkog
pracenja, ali i primene razlicitih kriterijuma za procenu
odgovora [2,3].

INTRODUCTION

Splenectomy is one of the oldest forms of treatment
for patients with primary immune thrombocytopenia
(ITP) [1]. The first splenectomy in a patient with ITP was
performed in 1913, and all through to the 1950s it was
the only effective therapeutic modality [1]. With the
advent of medicamentous therapy, primarily cortico-
steroids, splenectomy became a second-line and third-
line modality in the treatment of ITP [1].

Splenectomy is currently considered the only caus-
al therapy option for ITP, and it has a dual effect - it si-
multaneously eliminates the site where thrombocytes
opsonized with autoantibodies are destroyed as well as
the main site where antiplatelet autoantibodies are syn-
thesized [1]. Consequently, splenectomy is a highly ef-
fective therapeutic modality whereby a long-term good
therapeutic response (GTR) is achieved in 50% - 80% of
patients [1,2,3]. However, in the era of new therapeu-
tic modalities, primarily rituximab and thrombopoietin
receptor agonists (TPO-RA), splenectomy is performed
less and less frequently. In fact, at present, less than 10%
of patients with ITP are splenectomized, while 15 - 20
years ago that percentage went up to 60% [4].

The goals of this literature review are focused on high-
lighting the effectiveness of splenectomy, the frequency
of complications for this procedure, the possibility of pre-
operative prediction of GTR upon splenectomy, as well as
on summarizing contemporary recommendations.

THE EFFECTIVENESS OF SPLENECTOMY

A systematic review by Kojouri et al. from 2004, which
included patients with ITP, who had undergone either
classic or laparoscopic splenectomy, showed that 66%
of patients achieved and maintained GTR (1,731 of 2,623
patients in 47 publications), over an average monitoring
period of 29 months (scope 1 - 153) [2]. On the other
hand, a systematic review by Mikhael et al. from 2009,
which included only patients with ITP who had under-
gone laparoscopic splenectomy, showed the frequency
of initial unresponsiveness to splenectomy to be 8.2%
(95% Cl, 5.4 — 11.0), while the pooled long-term relapse
rate was 43.6 per 1,000 patient-years (95% Cl, 28.2 - 67.2).
The authors concluded that the estimated failure rate for
splenectomy, over a five-year monitoring period, was
28%. It is important to note, however, that the relapse
rate was significantly higher during the first two years
upon splenectomy (92.2%; 95% Cl 49.1 — 173.2) as com-
pared to the period from year three to year five (29.2%;
95% Cl, 17.3 — 49.0) [3]. The authors of both systematic
overviews have stated that the quality level of the papers
on splenectomy in ITP is mostly low, primarily due to a
short follow-up period, but also because of the applica-
tion of different criteria for response assessment [2,3].
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KOMPLIKACIJE SPLENEKTOMIJE

Peri i postoperativne komplikacije splenektomije se
dijagnostikuju kod 30% bolesnika, dok se mortalitet
krec¢e od 3 do 17% . NajceSc¢e komplikacije su infek-
cije, krvarenje i tromboembolijski dogadaj [1,2,3]. U
velikoj ameri¢koj retrospektivnoj analizi 9.976 odra-
slih bolesnika sa ITP-om, od kojih je 1.762 splenek-
tomisano, kumulativna incidencija tromboza krvnih
sudova trbuha u grupi splenektomisanih bolesnika sa
ITP-om iznosila je 1,6% u odnosu na 1% kod nesple-
nektomisanih [4]. Takode, tromboza dubokih vena
donjih ekstremiteta (engl. deep vein thrombosis — DVT)
registrovana je kod 4,3% splenektomisanih u odnosu
na 1,7% nesplenektomisanih bolesnika. S obzirom da
svaka hirur$ka intervencija predstavlja trombogeni
faktor, analiza rizika ja radena posebno za,rane” (ma-
nje od 90 dana posle splenektomije) i za ,kasne” (vise
od 90 dana) tromboze. Pokazano je da je splenekto-
mija bila faktor rizika za nastanak ,ranih” (HR 5,4; 95%
IP, 2,3 - 12,5) ali ne i ,kasnih” abdominalnih tromboza
(HR 1,4; 95% IP, 0,9 - 2,6). Sa druge strane, pokazano
je da splenektomija predstavlja faktor rizika i za nasta-
nak,ranih” (HR 5,2; 95% IP, 3,2 - 8,5) i ,kasnih” DVT-ova
(HR 2,7;95% IP, 1,9 - 3,8) [4]. U nekoliko studija je uo-
¢ena povecana ucestalost arterijskih tromboza u vidu
cerebrovaskularnog insulta (CVI) i akutnog infarkta
miokarda (AIM) kod splenektomisanih bolesnika sa
ITP-om [5,6].

U studiji Bojla i saradnika, kumulativna incidencija
sepse kod splenektomisanih bolesnika sa ITP-om izno-
silaje 11,1% u odnosu na 10,1% kod nesplenektomisa-
nih. Splenektomija je predstavljala faktor rizika za rani
i kasni nastanak sepse (HR 3,3;95% IP, 2,4 - 4,6) [4].

Prema studiji Vijanelija i saradnika, hemoragijske
komplikacije splenektomije su registrovane kod 25%
bolesnika u toku splenektomije, pri ¢emu je 8% bilo Zi-
votno ugrozavajuce [5].

PREDIKTIVNI FAKTORI ZA ISHOD
SPLENEKTOMIJE

Imajudi u vidu da je stopa dugotrajnog DTO-a posle
splenektomije visoka, ali i da je splenektomija prace-
na visokom ucestalos¢u komplikacija, od izuzetnog je
znacaja utvrdivanje parametara koji bi omogucili iden-
tifikaciju bolesnika sa ve¢com verovatno¢om postizanja
DTO-a i manjom verovatno¢om od nastanka komplika-
cija.

U literaturi je, kao potencijalno prediktivno za
DTO posle splenektomije, do sada identifikovano naj-
manje 25 parametara [1,2]. Najcesce su ispitivani: sta-
rost, pol, prisustvo antitrombocitnih i antinuklearnih
antitela, duzina bolesti pre splenektomije, odgovor

COMPLICATIONS OF SPLENECTOMY

Perioperative and postoperative complications of sple-
nectomy are diagnosed in 30% of patients, while mor-
tality ranges from 3 to 17 percent. The most frequent
complications are infections, bleeding and a thrombo-
embolic event [1,2,3]. In a large American retrospective
analysis on 9,976 adult patients with ITP, of whom 1,762
had been splenectomized, the cumulative incidence
of abdominal blood vessel thrombosis in the group of
splenectomized patients with ITP amounted to 1.6%, as
compared to 1% in the group of patients who had not
undergone splenectomy [4]. Also, deep vein thrombosis
(DVT) in the lower extremities was registered in 4.3% of
splenectomized patients as compared to 1.7% of non-
splenectomized patients. As every surgical procedure
is a thrombogenic factor, risk analysis was performed
separately for “early” (less than 90 days upon splenecto-
my) and for “late” (more than 90 days upon splenecto-
my) thromboses. It was determined that splenectomy
was a risk factor for the occurrence of “early” (HR 5.4;
95% Cl, 2.3 - 12.5) but not for “late” (HR 1.4; 95% Cl,
0.9 - 2.6) abdominal thromboses. On the other hand, it
was demonstrated that splenectomy posed a risk for the
occurrence of both “early” (HR 5.2; 95% Cl, 3.2 - 8.5) and
“late” (HR 2.7; 95% Cl, 1.9 — 3.8) DVTs [4]. Several stud-
ies found an increased rate of arterial thromboses in the
form of cerebrovascular insult (CVI) and acute myocardi-
al infarction (AMI) in splenectomized patients with ITP
[5,6].

In a study by Boyle et al., the cumulative incidence of
sepsis in splenectomized patients with ITP amounted to
11.1%, as compared to 10.1% in nonsplenectomized pa-
tients. Splenectomy was a risk factor for both early-on-
set and late-onset sepsis (HR 3.3; Cl 2.4 — 4.6) [4].

According to a study by Vianelli et al., hemorrhagic
complications of splenectomy were registered in 25%
of patients during splenectomy, with 8% of these be-
ing life-threatening [5].

PREDICTIVE FACTORS FOR THE OUTCOME OF
SPLENECTOMY

Bearing in mind that the rate of long-term GTR upon
splenectomy is high, but also the fact that splenecto-
my is followed by a high rate of complications, it is es-
sential to establish the parameters that would enable
the identification of patients with a higher probability
of achieving GTR and a lower probability of complica-
tions.

In literature, so far, at least 25 parameters have
been identified as potentially predictive of GTR upon
splenectomy [1,2]. The most commonly analyzed pa-
rameters are the following: age, sex, the presence of
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na inicijalnu kortikosteroidnu terapiju, odgovor na
ostale imunosupresive, odgovor na intravenske imu-
noglobuline (IVIg), broj terapijskih modaliteta pre
splenektomije, inicijalni broj trombocita, broj trom-
bocita neposredno pre i posle operacije i mesto se-
kvestracije trombocita [1,2]. Velika varijabilnost medu
studijama u pogledu kriterijuma za procenu odgovo-
ra na splenektomiju, vremena procene odgovorai du-
zine pracenja pacijenata uticala je da i rezultati budu
varijabilni [1,2].

Faktori koji se u vecini radova nisu pokazali kao
prediktivni za uspesnost splenektomije su: pol, pri-
sustvo antitrombocitnih antitela, duzina bolesti pre
splenektomije, veli¢ina slezine i odgovor na IVIg [1,2].
Sa druge strane, u velikom broju studija kao predik-
tivni su se pokazali: starost bolesnika, preoperativni
broj trombocita i mesto destrukcije trombocita [1,2].
Postoperativni broj trombocita se pokazao kao pre-
diktivan gotovo u svim studijama koje su ga ispitiva-
le, ali nije utvrdena precizna grani¢na vrednost (engl.
cut-off) [1,2].

Za razliku od prediktivnih faktora za uspesnost
splenektomije, daleko maniji broj radova se bavio ispi-
tivanjem prediktivnih faktora za nastanak komplikacija
posle splenektomije. Medu njima su studije Gonzalez-
-Porasa i saradnika i Parka i saradnika, koje su utvrdile
da je zivotna dob znacajni prediktivni faktor za nasta-
nak svih vrsta komplikacija [7,8]. U studiji Bojla i sarad-
nika, splenektomija, muski pol, starost (vise od 60 go-
dina), vise od 2 komorbiditeta i nepostizanje stabilnog
DTO-a bili su prediktivni za nastanak sepse [3].

SPLENEKTOMIJA, NOVI LEKOVI I NOVIVODICI

Splenektomija je decenijama predstavljala zlatni
standard druge terapijske linije bolesnika sa ITP-om.
Njena dugotrajna efikasnost je bila zna¢ajno veca od
efikasnosti dostupnih medikamentoznih modaliteta
kao sto su azatioprin, mikofenolat mofetil, ciklospo-
rin A, ciklofosfamid, danazol i dapson (Tabela 1) [1].
Medutim, uvodenjem novih efikasnih lekova kao sto
su rituksimab i TPO-RA (eltrombopag, avatrombopag,
romiplostim) situacija se znaajno promenila. Naime,
ucestalost DTO-a po primeni rituksimaba iznosi 85 —
90%, a po primeni TPO-RA 80% [9,10]. Medutim, po-
sle pet godina od primene rituksimaba u remisiji se i
dalje nalazi svega 20% bolesnika [9]. Sa druge strane,
efekat TPO-RA traje dok se lekovi primenjuju. U oko
10 - 30% bolesnika po obustavi TPO-RA perzistira
DTO[10,11].

Komplikacije tokom lecenja rituksimabom su iz-
uzetno retke [9]. Infuziona reakcija po primeni prve
doze se registruje kod 15 - 60% bolesnika i izuzet-
no retko je ozbiljna [9]. Hipogamaglobulinemija se

antiplatelet and antinuclear antibodies, the length of
disease prior to splenectomy, response to initial cor-
ticosteroid therapy, response to other immunosup-
pressants, response to intravenous immunoglobulins
(IVlg), the number of therapeutic modalities prior to
splenectomy, the initial platelet count, platelet count
immediately before and after the operation, and the
platelet sequestration site [1,2]. A significant variability
amongst studies regarding the criteria for assessing re-
sponses to splenectomy, the time of response assess-
ment, and the length of patient follow-up resulted in
the variability of the results [1,2].

Factors that, in most studies, did not prove to be pre-
dictive of the success of splenectomy are sex, the pres-
ence of antiplatelet antibodies, the length of disease pri-
or to splenectomy, spleen size, and the response to 1Vig
[1,2]. On the other hand, in a large number of studies,
the following were predictive: patient age, preoperative
platelet count, and the site of platelet destruction [1,2].
The postoperative platelet count proved to be predic-
tive in practically all the studies that analyzed it, but the
precise cut-off value was not determined [1,2].

As opposed to factors predictive of the success of
splenectomy, a significantly smaller number of papers
analyzed the predictive factors of complications upon
splenectomy. Amongst them are the studies by Gonza-
lez-Porras et al. and Park et al., which determined that
age was a factor predictive of the development of all
types of complications [7,8]. In a study by Boyle et al.,
splenectomy, the male sex, age (over 60 years), more
than two comorbidities, and the absence of a stable
GTR were predictors of sepsis [3].

SPLENECTOMY, NEW DRUGS AND NEW
GUIDELINES

For decades, splenectomy was the second-line therapy
gold standard for patients with ITP. Its long-term effec-
tiveness was significantly greater than the effectiveness
of available drug modalities, such as azathioprine, myco-
phenolate mofetil, cyclosporine A, cyclophosphamide,
danazol, and dapsone (Table 1) [1]. However, with the in-
troduction of new effective drugs, such as rituximab and
TPO-RA (eltrombopag, avatrombopag, romiplostim) the
situation has significantly changed. Namely, the rate of
GTR upon rituximab application is 85% - 90%, and upon
TPO-RA application, it is 80 percent [9,10]. However, after
five years of rituximab application, only 20% of patients re-
main in remission [9]. On the other hand, the effect of TPO-
RA lasts while the drugs are applied. In around 10 - 30%
of patients GTR persists after TPO-RA is withdrawn. [10,11].

Complications during treatment with rituximab
are very rare [9]. Infusion reaction upon first dose ap-
plication is registered in 15 — 60% of patients and is
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Tabela 1. Efiksanost i najceSce komplikacije u drugoj terapijskoj liniji bolesnika sa /TP-om

Lek Procenat odgovora Rizici/NeZeljena dejstva Cena (EUR)
Splenektomija 80% « Rizici u vezi sa hirurgijom /
Nakon 5 — 10 godina 67% « Infekcije
« Tromboze
TPO-RA - Nesplenektomisani 88%; - Pogor3anje trombocitopenije po obustavi leka Mesecno
Romiplostim - Splenektomisani 79% « Retikulinska tromboza u kostanoj srzi, imunogenost 1,798 - 5,450
(dugotrajan ukoliko se lek redovno « Potencijalni rizik: trombotske/tromboembolijske komplikacije, 1,043 -3,129
Eltrombopag primenjuje) progresija postojeceg hematoloskog oboljenja (MDS), promene
parametara krvne slike
Rituximab 90% « Rizik od potencijalno smrtnih nezeljenih efekata (infuzione 5,275
(nakon 6 godina 29%) reakcije; teske mukokutane reakdije; progresivna multifokalna

leukoencefalopatija; reaktivacija hepatitis B virusa)
- Kontraindikovan kod pacijenata sa aktivnom hepatitis B virusnom

infekcijom
Azatioprin 40-65% Slabost, znojenje, poviSene transaminaze, neutropenija teSkog stepena Mesecno
(dugotrajan kod 25%) 20
Ciklofosfamid 24 - 85% Neutropenija, tromboza dubokih vena, nauzeja, povracanje, rizik od Mesecno
(dugotrajan kod 50%) sekundarnih maligniteta 30
Danazol 67% Akne, hirzutizam, povisen nivo holesterola u krvi, amenoreja, povisene Mesecno
(dugotrajan kod 50%) transaminaze 30
Mikofenolat 76% Glavobolja, bol u ledima, abdominalna distenzija, anoreksija, nauzeja Mesecno
mofetil (dugotrajan kod 45%) 30
Vinka alkaloidi 67% Neuropatija, neutropenija, groznica, tromboflebitisi na mestu infuzije Mesecno
(dugotrajan kod 50%) 70

TPO-RA - agonisti trombopoetinskih receptora; MDS - mijelodisplasticni sindrom; PML - progressive multifocal leukoencephalopathy; DVT - deep vein thrombosis.

Adaptirano iz: Suvajdzici sar. Vodic za dijagostiku i lecenje odraslih bolesnika sa ITP-om. Aktiv za ITP, SLD. Decembar 2016 [21]

Table 1. Good therapy response and the most common side effects in second-line ITP therapy modalities

Splenectomy 80% « General risks of surgery
— 10 years 67% - Infection
« Thrombosis
TPO mimetics Non-splenectomized 88%; « Rebound thrombocytopenia after discontinuing treatment Per month
Romiplostim  splenectomized 79% « Increased bone marrow reticulin, immunogenicity 1,798 - 5,450
(sustained with continued « Hypothetical risks: thrombotic/thromboembolic complications, progression of 1,043 -3,129
Eltrombopag  administration) existing haematopoietic malignancies (MDS), alterations in blood cell parameters
Rituximab 90% (6 years 29%) - Risk of fatal adverse events (infusion reactions; severe mucocutaneous reactions; 5,275

PML; hepatitis B reactivation)
- (Contraindicated in patients with active hepatitis B infection

Azathioprine 40 - 65% (sustained 25%) Weakness, sweating, elevated transaminases, severe neutropenia Per month
20

(yclophosphamide 24 - 85% (sustained 50%) Neutropenia, DVT, nausea, vomiting, risk of secondary malignancies Per month
30

Danazol 67% (sustained 50%) Acne, hirsutism, elevated cholesterol, amenorrhea, elevated transaminases Per month
30

Mycophenolate 76% (sustained 45%) Headache, backache, abdominal distension, anorexia, nausea. Per month

mofetil 30

Vinca alkaloids 67% (sustained 50%) Neuropathy, neutropenia, fever, infusion site reactions Per month
70

TPO — thrombopoietin; MDS — myelodysplastic syndrom; PML - progressive multifocal leukoencephalopathy; DVT - deep vein thrombosis; NA - non applicable.
Adapted from: Suvajdzi¢ i sar. Vodic za dijagostiku i lecenje odraslih bolesnika sa [TP-om. Aktiv za TP, SLD. Decembar 2016 [21]
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regustruje kod 10% bolesnika i prolaznog je karak-
tera, dok su infekcije izuzetno retke [9]. Komplikaci-
je tokom primene TPO-RA su takode retke. NajceSca
komplikacija je lezija jetre pri upotrebi eltrombopaga,
koja se uocava kod 10% bolesnika i prolaznog je ka-
raktera [10]. Ucestalost arterijskog i venskog trombo-
embolizma tokom primene TPO-RA se krece izmedu
5,9i6,3% [10].

Mesto splenektomije u savremenom terapijskom
algoritmu ITP-a odraslih je predmet zive diskusije
[12,13]. Naime, vodi¢ Americkog udruzenja hemato-
loga iz 2019. godine, u sklopu preporuka za drugu
terapijsku liniju u perzistentnom ili hroni¢nom ITP-u,
ne daje prednost TPO-RA u donosu na splenektomiju,
ali im daje prednost u odnosu na rituksimab. Medu-
tim, isti vodi¢ daje prednost rituksimabu u odnosu na
splenektomiju. Sa druge strane, vodi¢ Medunarodne
radne grupe za ITP iz 2019. godine, klasifikovao je sve
terapijske modalitete na hirurske (splenektomija) i
medikamentozne, koji su potom stratifikovani na gru-
pu za koju postoje znacajni dokazi o efikasnosti (rituk-
simab, TPO-RA) i grupu sa manje dokaza iz kvalitetnih
studija (azatioprin, vinka alkaloidi, ciklofosfamid, ci-
klosporin, mikofenolat mofetil) [14]. Medutim, ni ovaj
vodi¢ ne favorizuje nijedan terapijski modalitet niti
sugerise redosled njihove primene. Najprecizniju pre-
poruku za redosled primene terapijskih modaliteta u
okviru druge terapijske linije za ITP dala je Nemacka
radna grupa za ITP [15]. Naime, u drugoj terapijskoj
liniji se preporucuju TPO-RA bez obzira na duzinu
bolesti, odnosno njihova primena se savetuje kako
u hroni¢nom ITP-u tako i u akutnom i perzistentnom
ITP-u rezistentnom na kortikosteroide. Sa druge stra-
ne, splenektomija se preporucuje u drugoj terapijskoj
liniji samo u hitnim slu¢ajevima. Trecu terapijsku lini-
ju, prema ovom vodicu, predstavljaju splenektomija,
rituksimab i ostali imunosupresivi [15].

KAKO IZABRATI IDEALNOG KANDIDATA ZA
SPLENEKTOMIJU?

S obzirom da redosled terapijskih modaliteta u lecenju
bolesnika sa ITP-om koji nisu odgovorili na kortikoste-
roide nije jasno definisan, postavlja se pitanje kako iza-
brati idealnog kandidata za splenektomiju.

Preporucuje se odlaganje splenektomije tokom pr-
vih 12 meseci od dijagnoze bolesti zbog moguénosti
spontane remisije koje se javljaju kod 10% bolesnika
bez obzira na primenjenu terapiju [1]. Prednosti sple-
nektomije su visok stepen dugotrajnog DTO-a i niska
cena same procedure [12,13]. Sa druge strane, splenek-
tomija je trajna i ireverzibilna i pracena je dozivotnim
komplikacijama [12,13].

very rarely severe [9]. Hypogammaglobulinemia is
registered in 10% of patients and is transient, while
infections are extremely rare [9]. Complications during
the application of TPO-RA are also rare. The most com-
mon complication is the occurrence of liver lesions in
the application of eltrombopag, which is noted in 10%
of patients, and is temporary [10]. The rate of arterial
and venous thromboembolism during TPO-RA appli-
cation ranges from 5.9 to 6.3% [10].

The splenectomy site in the contemporary thera-
peutic algorithm of adult ITP is the object of lively dis-
cussion [12, 13]. However, within the recommendations
for second-line therapy in persistent or chronic ITP, the
American Society of Hematology 2019 guidelines do
not give priority to TPO-RA over splenectomy but do pri-
oritize TPO-RA over rituximab. At the same time, these
guidelines give priority to rituximab over splenecto-
my. On the other hand, the 2019 International Working
Group for ITP guidelines classified all therapeutic mo-
dalities into two categories: surgical (splenectomy) and
medical; these were then stratified into the group the ro-
bust evidence of effectiveness (rituximab; TPO-RA) and
the group with less robust evidence from quality studies
(azathioprine, vinca alkaloids, cyclophosphamide, cyc-
losporine, mycophenolate mofetil [14]. However, these
guidelines also do not give precedence to any thera-
peutic modality, and they do not suggest the order of
their application. The most precise recommendation for
the order of therapeutic modalities within second-line
therapy for ITP was given by the German Working Group
for ITP [15]. Namely, regardless of the length of disease,
TPO-RA are recommended as second-line therapy, i.e.
their application is advised, not only in chronic ITP, but
also in acute and persistent ITP resistant to corticoste-
roids. On the other hand, splenectomy is advised as sec-
ond-line therapy only in emergencies. These guidelines
recommend splenectomy, rituximab, and other immu-
nosuppressants as third-line therapy [15].

HOW TO CHOSE THE IDEAL CANDIDATE FOR
SPLENECTOMY?

Bearing in mind that the order of therapeutic modal-
ities in the treatment of patients with ITP who have
not responded to corticosteroids has not been clearly
identified, the question arises as to the method of se-
lecting the ideal candidate for splenectomy.

It is recommended to delay splenectomy during the
first 12 months upon ITP diagnosis because of the possi-
bility of spontaneous remission which occurs in 10% of
patients irrespective of the applied therapy [1]. The advan-
tages of splenectomy are the high rate of long-term GTR
and the low cost of the procedure itself [12,13]. On the
other hand, splenectomy is permanent and irreversible,
and is followed by life-time risk of complications [12,13].
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Merodavni faktori koje treba razmotriti pri odluci o
splenektomiji su:

1. Zivotna dob bolesnika

Brojne studije su pokazale da je postizanje dugotraj-
nog DTO-a bolje kod mladih pacijenata, a da su kom-
plikacije rede [1,7,8,17]. Posebnu podgrupu cine Zzene
u reproduktivnom periodu koje planiraju trudnocu.
Osim kortikosteroida i IVIg primena ostalih lekova se
ne preporucuje u trudnodi, te je prihvatljiv stav o sple-
nektomiji pre trudnoce [1,17].

2. Komorbiditeti

Komorbiditeti doprinose nastanku komplikacija po-
sle splenektomije. U proceni rizika od pomodi je skala
Ameri¢kog udruzenja anesteziologa (engl. American
Society of Anesthesiologists — ASA) koja prepoznaje pet
kategorija [18]. Naime, u grupi ASA llI, u kojoj komor-
biditeti najverovatnije mogu uticati na ishod splenek-
tomije i u kojoj je ocekivana perioperativha smrtnost
1,8 —4,3%, treba razmotriti druge terapijske modalitete
[18]. Takode, pacijenti sa visokim trombofilnim rizikom
i pacijenti sa prethodnim trombozama ne smatraju se
idealnim kandidatima za splenektomiju.

3. Stil i kvalitet Zivota bolesnika
Bolesnici koji vode aktivan zivot i ne zele Ceste zdrav-
stvene kontrole predstavljaju dobre kandidate za sple-
nektomiju [1,17,19].

4. Mesto destrukcije trombocita
U do sada publikovanih 14 studija, koje su ukljucile
1.114 bolesnika sa ITP-om kod kojih je obavljeno trom-
bocitokinetsko ispitivanje, pokazano je da je destruk-
cija u slezini prediktivna za postizanje DTO-a posle

The relevant factors that need to be considered
when deciding on splenectomy are:

1. Patient age

Numerous studies have shown that achieving long-term
GTR is better and that complications are less frequent in
younger patients [1,7,8,17]. A special subgroup are wom-
en in the reproductive period who are planning preg-
nancy. With the exception of corticosteroids and IVIg, the
application of other medication is not recommended in
pregnancy, which is why the attitude on recommended
splenectomy prior to pregnancy is acceptable [1,17].

2. Comorbidities

Comorbidities contribute to the development of com-
plications upon splenectomy. The scale developed by
the American Society of Anesthesiologists (ASA), which
recognizes five categories, is helpful in risk assessment
[18]. Namely, in the ASA Il group, where comorbidities
can most probably affect the outcome of splenecto-
my and where the expected perioperative mortality
is 1.8% - 4.3%, other therapeutic modalities should be
considered [18]. Also, patients with high thrombophilic
risk, as well as patients with previous thromboses are
considered ideal candidates for splenectomy.

3. Patient lifestyle and quality of life
Patients leading an active life who do not want fre-
quent check-ups represent good candidates for sple-
nectomy [1,17,19].

4. Site of platelet destruction
The 14 studies published so far, which included 1,114
patients with ITP who had undergone thrombocyto-
kinetic testing, demonstrated the predictiveness of

azatrioprin 2 mg/kg p.o./dan
MMF 1000-2000 mg p.o./dan

azathioprine 2 mg/kg orally/day
MMF 1000-2000 mq orally/day

N

Splenektomija - kod mladih osoba bez komorboditeta
Splenectomy - young patients without comorbidity

TPO -RA

TPO-RA

Kod starije Zivotne dobi, komorboditeti (tromboze)

Older patients, comorbidity (thrombosis)

Slika 1. Algoritam lecenja odraslih bolesnika sa /TP-om u drugoj terapijskoj
liniji na Klinici za hematologiju Klinickog centra Srbije

MMF — mikofenolat mofetil; mg — milligram; kg — kilogram; i.v. — intravenski;

p.o.— peroralno; TPO-RA agonisti trombopoetinskih receptora

Adaptirano iz: Suvajdzic i sar. Vodi za dijagostiku i lecenje odraslih bolesnika sa ITP-om. Aktiv za TP,
SLD. Decembar 2016 [21]

h 4

rituksimab, vinblastin, vinkristin - ne koristimo, nisu registrovsni za ITP
rituximab, vinblastine, vincristine - do not use, not registred for ITP

Figure 1. Second-line therapy algorithm for adult immune thrombocytopenia
patients at the Clinic of Hematology, Clinical Center of Serbia

MMF — mycophenolate mofetil; mg — milligram; kg — kilogram; i.v. — intravenous;
p.o.— per os; TPO— RA thrombopoietin receptor agonist

Adapted from: Suvajdzi¢ i sar. Vodic za dijagnostiku i lecenje odraslih bolesnika sa ITP-om. Aktiv za
ITP, SLD. Decembar 2016 [21]
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splenektomije u 8 od 14 studija (63,3%), a trajnog
DTO-a u 7 od 11 studija (62,5%) [4,20].

5. Dostupnost iskusnog tima

lako smo skloni da operativni rizik procenjujemo pu-
tem faktora vezanih za bolesnika, podjednako bitan
faktor predstavlja i dostupnost obucenog hirurskog
tima.

Algoritam le¢enja kortikorezistentnog/kortikozavi-
snog bolesnika u Klinici za hematologiju KCS-a pred-
stavljen je na Slici 1.

ZAKLJUCAK

U eri novih medikamentoznih terapijskih modaliteta,
splenektomija se sprovodi sve rede, a njena primena
se najcesc¢e odlaze dok se ne iscrpe nehirurski oblici
lecenja, iako nema opsteprihvac¢enog stava o redosle-
du primene modaliteta u okviru druge terapijske linije
ITP-a odraslih. Medutim, splenektomija, kao visoko-
efikasna metoda cije se komplikacije naj¢es¢e mogu
preduprediti, i dalje ima svoje mesto u le¢enju ITP-a.
Idealan kandidat za splenektomiju je mladi bolesnik,
bez komorbiditeta, sa destrukcijom trombocita u slezi-
ni, koji vodi aktivan zZivot, ne Zeli lekarske kontrole ili se
pak radi o pacijentkinji koja planira trudnocu. U trenut-
ku kada su dostupni mnogobrojni podjednako efikasni
terapijski modaliteti, edukacija bolesnika i njegov izbor
su takode nezaobilazni faktori.

Sukob interesa: Nije prijavljen.
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