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SAZETAK

Uvod/Cilj: Ne-Hockinov folikularni limfom predstavlja drugi po ucestalosti medu
ne- Hockinovim limfomima, odnosno najcesci indolentni limfom. lako retko, ova
bolest moZe pokazati agresivnost, sklonost ka komplikacijama, alii rezistentnost
na primenjenu terapiju i Ceste relapse.

Cilj rada je analiza laboratorijskih parametara pacijenata u trenutku postavljanja
dijagnoze i njihove povezanosti sa ishodom bolesti, komplikacijama, terapijskim
odgovorom i preZivljavanjem.

Materijal i metode: U naSem centru analizirano je 47 pacijenata kod kojih u
periodu od 2018. do januara 2024. godine postavljena dijagnoza folikularnog
limfoma. Analizirani su inicijalni laboratorijski parametri krvne slike, parametri
hemostaze (PT, aPTT, fibrinogen, D-dimer) kao i biohemijski parametri, dok su u
toku bolesti posmatrani terapijski odgovor na prvu terapijsku liniju, preZivljavanje
bez znakova bolesti, kao i sveukupno preZivljavanje.

Rezultati: Parametri krvne slike, kao i vecina biohemijskih parametara, nisu
pokazali korelaciju sa tokom bolesti. Kompletnu remisiju postizali su pacijenti sa
nizim vrednostima LDH (p = 0,029), dok je sveukupno preZivljavanje bilo duze
kod pacijenata sa nizim vrednostima fibrinogena (p = 0,019), viim procentom
monocita (p = 0,007), kao i nizim koncentracijama D-dimera (p < 0,000). Na
preZivljavanje bez znakova bolesti uticali su niZi nivo fibrinogena (p = 0,019), nizi
nivo D-dimera (p = 0,031), niZi nivo LDH (p = 0,019), kao i visi procenat monocita
u perifernoj krvi (p = 0,005). Pacijenti sa inicijalno poviSenim vrednostima
D-dimera imali su PFS 24,50 = 4,81 meseci, dok su oni sa D-dimerom u granicama
referentnih vrednosti imali PFS 36,48 + 5,99 meseci (p = 0,015).

Zakljucak: U iskustvu nadeg centra parametri hemostaze, fibrinogen i D-dimer
pokazali su znacajnu korelaciju sa tokom bolesti.
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ABSTRACT

Introduction/Objective: Follicular lymphoma, a subtype of non-Hodgkin
lymphoma, is the second most common non-Hodgkin lymphoma and the most
frequent indolent lymphoma. Although rare, this disease may exhibit aggressive
behavior, a tendency toward complications, as well as resistance to administered
therapy and frequent relapses.

This study aimed to analyze laboratory parameters at the time of diagnosis and
their association with disease outcome, complications, treatment response, and
survival.

Material and methods: A total of 47 patients diagnosed with follicular
lymphoma between 2018 and January 2024 were analyzed at our center. Baseline
laboratory parameters included complete blood count, hemostasis parameters
(PT, aPTT, fibrinogen, D-dimer), and biochemical parameters. During the course
of the disease, treatment response to first-line therapy, progression-free survival,
and overall survival were evaluated.

Results: Complete blood count parameters, as well as most biochemical
parameters, showed no correlation with disease course. Complete remission was
achieved in patients with lower LDH levels (p = 0.029), while overall survival was
longer in patients with lower fibrinogen levels (p = 0.019), a higher percentage
of monocytes (p =0.007), and lower D-dimer levels (p < 0.000). Progression-free
survival was associated with lower fibrinogen levels (p = 0.019), lower D-dimer
levels (p = 0.031), lower LDH levels (p = 0.019), and a higher percentage of
peripheral blood monocytes (p = 0.005). Patients with initially elevated D-dimer
levels had a PFS of 24.50 + 4.81 months, whereas those with D-dimer levels
within the reference range had a PFS of 36.48 + 5.99 months (p = 0.015).

Conclusion: In our center’s experience, hemostasis parameters, particularly
fibrinogen and D-dimer, showed a significant correlation with disease course.
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uvoD

Limfomi predstavljaju maligne bolesti limfocita i nji-
hovih progenitora i u zavisnosti od porekla mogu
biti porekla B limfocita, T limfocita ili NK limfocita, po
histoloskoj slici dele se na dve velike grupe: Hockinovi
i ne-Hockinovi limfomi, a po toku na agresivne i indo-
lentne limfome [1].

Indolentni limfomi su posebna grupu limfoprolif-
erativnih bolesti koji i pored toga sto po klasifikaciji
pripadaju malignim bolestima uglavnom su hroni¢nog
toka. Folikularni ne-Hockinov limfom (NHL) pred-
stavlja drugi po ucestalosti svih B limfocitnih NHL sa
ucestalos¢u od 25%, ali i najucestaliji indolentni lim-
fom kome pripada ¢ak 60% pacijenata [2]. Procenjena
incidenca ove bolesti iznosi 2,5 pacijenta na 100.000
stanovnika godisnje. Od ovog podtipa limfoma cesce
oboljevaju stariji, te se najvedi broj novodijagnostiko-
vanih slucajeva detektuje u starosnoj dobi od 55-75
godina [3]. Zahvaljujuci novim terapijskim modaliteti-
ma prosec¢no prezivljavanje pacijenata sa folikularnim
limfomom iznosi 15-20 godina [4]. lako retko, ova
bolest moze pokazati agresivnost, sklonost ka komp-
likacijama, ali i rezistentnost na primenjivanu terapi-
ju i Ceste relapse. Sa ciljem prepoznavanja pacijenata
koji ¢e imate nepovoljan tok bolesti razvijeni su brojni
prognosticki i prediktivni skorovi (FLIPI skor, PRIMA-PI
skor, POD24) [5].

Cilj rada je analizirati laboratorijske parametre paci-
jenata pri dijagnozi i njihovu povezanost sa ishodom
bolesti, terapijskim odgovorom i prezivljavanjem.

MATERIJAL | METODE

Istrazivanje je sprovedeno kao retrospektivna studija u
Klinici za hematologiju UKC Kragujevac, u periodu od
2018. do januara 2024. godine gde je analizirano 47 pa-
cijenata koji su le¢eni u navedenom periodu Klinici pod
dijagnozom folikularnog limfoma. Od laboratorijskih
parametara analizirani su krvna slika (broj leukocita,
leukocitarna formula, hemoglobin, broj trombocita),
hemostaza (protrpmbinsko vreme (PT), aktivirano par-
cijalno tromboplastinsko vreme (aPTT) , fibronogen,
D-dimer) kao i biohemijski parametri (urea, kreatinin,
jonogram, hepatogram, laktat dehidrogenaza (LDH),
ac. uricum) koji su uzorkovani prilikom inicijalnog ispiti-
vanja pacijenta pri postavljanju dijagnoze, a pre prime-
ne prve terapijske linije. Pacijenti su nakon toga praceni
i le¢eni prema indikacijama, prac¢eni na redovnim am-
bulantnim kontrolama. Tokom petogodiSnjeg pracenja
posmatrani su: odgovor na prvu terapijsku liniju, pre-
Zivljavanje bez znakova bolesti, kao i sveukupno pre-
Zivljavanje pacijenata. Statisticka analiza sprovedena
je koris¢enjem IBM SPSS 22.0 programa za statisticku
obradu podataka. Normalnost raspodele za kontinuira-

INTRODUCTION

Lymphomas are malignant diseases of lymphocytes
and their progenitors and, depending on their origin,
may arise from B lymphocytes, T lymphocytes, or NK
lymphocytes. Histologically, they are divided into two
major groups: Hodgkin and non-Hodgkin lymphomas,
and, according to their clinical course, into aggressive
and indolent lymphomas [1].

Indolent lymphomas represent a distinct group of
lymphoproliferative diseases that, although classified
as malignant, generally have a chronic course. Follicu-
lar non-Hodgkin lymphoma (NHL) is the second most
common B-cell NHL, accounting for 25% of cases, and
is also the most common indolent lymphoma, com-
prising up to 60% of patients [2].

The estimated incidence of this disease is 2.5 patients
per 100,000 population annually. This subtype more fre-
quently affects older individuals, with the majority of
newly diagnosed cases occurring between 55 and 75
years of age [3]. Thanks to new therapeutic modalities,
the average survival of patients with follicular lympho-
ma is 15-20 years [4]. Although rare, this disease may
demonstrate aggressive behavior, a tendency toward
complications, resistance to applied therapy, and fre-
quent relapses. To identify patients at risk of an unfavor-
able disease course, numerous prognostic and predictive
scores have been developed (FLIPI, PRIMA-PI, POD24) [5].

This study aimed to analyze laboratory parameters
at diagnosis and their association with disease out-
come, therapeutic response, and survival.

MATERIAL AND METHODS

The study was a retrospective analysis of 47 patients
treated at the Clinic of Hematology, University Clinical
Center Kragujevac, from 2018 to January 2024, with
a diagnosis of follicular lymphoma. Laboratory para-
meters included complete blood count (white blood
cell count, leukocyte differential, hemoglobin, plate-
let count), hemostatic parameters (prothrombin time
(PT), activated partial thromboplastin time (aPTT),
fibrinogen, D-dimer), as well as biochemical parame-
ters (urea, creatinine, electrolytes, liver function tests,
lactate dehydrogenase (LDH), uric acid), all of which
ere sampled during the initial patient evaluation at the
time of diagnosis and before the initiation of first-line
therapy. Patients were subsequently followed and trea-
ted according to treatment indications and monitored
through regular outpatient visits. During the five-year
follow-up period, the following were observed: res-
ponse to first-line therapy, progression-free survival,
and overall survival. Statistical analysis was performed
using IBM SPSS 22.0 software. Normality of distribution
for continuous variables was tested using the Shapiro-
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ne varijable testirana je koris¢enjem Shapiro-Wilk-ovog
testa jer je studija analizirana na uzorku manjem od 50
ispitanika. Za podatke koji su imali normalnu raspodelu
koris¢eni su parametarski testovi (Independent Sample
T test), u slu¢aju odstupanja od normalne raspodele
primenjivali smo neparametarske testove (Mann Whit-
ney U test). Za odredivanje korelacije izmedu kvantita-
tivnih varijabli koristili smo Pearsonov koeficijent kore-
lacije u slu¢aju varijabli koje prate normalnu raspodelu,
a Spearmanov koeficijent kada je postojalo odstupanje
od normalne raspodele. Za statisti¢ki znacajne p vred-
nosti smatrane su p vrednosti manje od 0,05. Studija je
u celini sprovedena postujuci sve odredbe Helsinske
deklaracije. Odobrena je i od strane Etickog Odbora
UKC Kragujevac (broj Odluke 1/25-835).

REZULTATI

Analizom rezultata utvrdeno je da je nasu populaciju
pacijenta dominantno ¢inila populacija zenskog pola,
34 Zene i 13 muskaraca, medijane starosti 60 godina
(32-89). Vetina pacijenata je na dijagnozi imala prosi-
renu i uznapredovalu bolest, klinicki stadijum CS Il ili
CS IV. Deskriptivna statistika nase ispitivane populacije
prikazana je u Tabeli 1. Prema aktuelnim vodi¢ima za

Tabela 1. Deskriptivne demografske karakteristike, kao i podaci o bolesti
ispitivane populacije

Parametar / Parameter
Starost / Age

Pol / Sex

ECOG/ ECOG

FLIPL/ FLIPI

Prisustvo ekstranodalne bolesti / Presence of extranodal disease
Bulky bolest / Bulky disease
Postizanje (R / Achievement of (R

Primena terapije odrZavanja / Maintenance therapy

Klinicki stadijum bolesti / Clinical stage

— SINGLE CENTRE FIVE-YEAR FOLLOW-UP

Wilk test due to the sample size being fewer than 50 su-
bjects. For normally distributed data, parametric tests
(Independent Samples t-test) were used; for data that
deviated from normality, nonparametric tests (Mann-
Whitney U test) were applied. To determine correlati-
ons between quantitative variables, Pearson’s correlati-
on coefficient was used for normally distributed varia-
bles, and Spearman’s coefficient when deviation from
normal distribution was present. A p-value of less than
0.05 was considered statistically significant. The study
was conducted in full accordance with the principles
of the Helsinki Declaration and was approved by the
Ethics Committee of the University Clinical Center Kra-
gujevac (Decision No. 1/25-835).

RESULTS

Analysis of the results showed that our patient popu-
lation was predominantly female (34 women and 13
men) and had a median age of 60 years (32-89). The
majority of patients had disseminated and advanced
disease at diagnosis, clinical stage Ill or IV. Descriptive
statistics of the studied population are presented in Ta-
ble 1. According to current guidelines for the treatment
of follicular lymphoma, during the observed period,

Table 1. Descriptive demographic characteristics and disease-related data of
the study population

Kategorija / Category n (%)
60 godina / years

Muski / Male 13 (27.6%)
Lenski / Female 34(72.4%)
0 20 (42.5%)
1 23 (48.9%)

> 4 (8.6%)

<1 9(19%)
2 11(23.4%)
>3 27 (57.6%)
da/ yes 18 (38.3%)
ne /no 29(61.7%)

da/ yes 8(17%)

ne /no 39 (83%)
da/ yes 28 (59.6%)
ne /no 19 (40.4%)
da/ yes 37(78.7%)
ne /no 10 (21.3%)

| 0(0%)

Il 2(4.3%)
m 15(31.9%)
v 30 (63.8%)
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le¢enje folikularnog limfoma, u navedenom periodu
posmatranja pacijenti su tretirani imunohemioterapi-
jom po protkolu R-CHOP (rituximab + ciklofosfamid +
doksorubicin + vinkristin + prednizolon) u 34,8%, dok
je imunohemioterapiju po protokolu G-CHOP (obinu-
tuzumab + ciklofosfamid + doksorubicin + vinkristin +
prednizolon) primilo 65,2% pacijenata. Prosec¢an broj
primenjenih ciklusa terapije za obe terapijske opcije
bio je 7 (3-8). Sto se ti¢e odgovora na prvu primenjenu
terapijsku liniju 25 (53%) pacijenata postiglo je
kompletnu remisiju bolesti, 17 (36%) pacijenata
parcijalnu remisiju bolesti i 5 (11%) pacijenata stabilnu
bolest. U korelaciji parametara krvne slike i biohemij-
skih parametara vecina ispitivanih parametara nije
pokazala statisticki znacajnu korelaciju sa tokom bole-
sti. Sa druge strane parametri hemostaze, fibrinogen,
D-dimer, kao i pojedinacni parametri koncentracije lak-
tat dehidrogenaze u serumu i % monocita u perifernoj
krvi (PK) pokazali su znacajnu korelaciju, prikazano u
Tabeli 2. Koncentracija LDH u serumu nase grupe pa-
cijenata ukazuje kroz koeficijent korelacije da sto je
niza vrednost LDH, duze je prezivljavanje bez bolesti,
kao i verovatnoca postizanja kompletne remisije, dok
nije uocena korelacija sa sveukupnim prezivljavanjem.
Procenat monocita pozitivno korelira sa viemenom do
progresije kao i sveukupnim prezivljavanjem, dok ne
utice na postizanje kompletne remisije. Vrednosti fibri-
nogena i D-dimera pokazuju negativnu korelaciju sa
prezivljavanjem, dok ne uti¢u na postizanje CR.
Posebno je analizirana vrednost D-dimera i fi-
brinogena kod pacijenata sa folikularnim limfomom.

Tabela 2. Korelacija parametara krvne slike, hemostaze i diferencijalne
leukocitarne formule sa parametrima toka bolesti (ukupno prezivljavanje (0S),
prezivljavanje bez bolesti (PFS), postizanje kompletnog odgovora na prvu
terapijsku liniju (CR) )

patients were treated with immunochemotherapy ac-
cording to the R-CHOP protocol (rituximab + cyclop-
hosphamide + doxorubicin + vincristine + prednisolo-
ne) in 34.8%, while immunochemotherapy according
to the G-CHOP protocol (obinutuzumab + cyclophosp-
hamide + doxorubicin + vincristine + prednisolone)
was administered in 65.2% of patients. The average
number of administered therapy cycles for both thera-
peutic options was 7 (3-8). Regarding response to the
first applied line of therapy, 25 (53%) patients achieved
complete remission, 17 (36%) achieved partial remissi-
on, and 5 (11%) had stable disease. In the correlation
analysis of hematological and biochemical parameters,
most examined parameters did not show a statistically
significant correlation with disease course, while, on
the other hand, hemostatic parameters, fibrinogen,
and D-dimer, as well as individual parameters such as
serum lactate dehydrogenase concentration and the
percentage of monocytes in peripheral blood, showed
significant correlation, as presented in Table 2. Serum
LDH concentration in our patient group shows, as in-
dicated by the correlation coefficient, that lower LDH
values are associated with longer progression-free sur-
vival and a higher probability of achieving complete
remission, whereas no correlation with overall survival
was observed. The percentage of monocytes positively
correlates with time to progression and overall survi-
val, but does not influence the achievement of com-
plete remission. Fibrinogen and D-dimer values show
a negative correlation with survival, while they do not
influence the achievement of complete remission.

Table 2. Correlation of hematological parameters, hemostatic parameters, and
differential leukocyte count with disease outcome parameters (overall survival
(0S), progression-free survival (PFS), achievement of complete response to
first-line therapy (CR))

0S PFS R

Correlation coefficient -0.153 -0.361 -0.375

LDH / LDH p 0.321 0.019 0.029
N 44 Y] 47

Correlation coefficient 0.438 0.409 0.250

% monocita u PK / % of monocytes in PK p 0.007 0.005 0.154
N 36 45 34

Correlation coefficient -0.353 -0.361 -0.263

Fibrinogen / Fibrinogen p 0.019 0.019 0.133
N 44 ) 47

Correlation coefficient -0.555 -0.334 0.250

Koncentracija D-dimera ng/ml / D-dimer concentration ng/ml p <0.001 0.031 0.154
N 44 42 47
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Pacijenti koji su pri dijagnozi imali povisene vredno-
sti D-dimera imali su krace prezivljavanje bez boles-
ti, i to pacijenti sa inicijalno povisenim vrednostima
D-dimera imali su PFS 24,50 + 4,81 meseci, dok su
oni sa D-dimerom u granicama referentnih vrednos-
ti imali PFS 36,48 + 5,99 (p = 0,015). Sli¢ne rezultate
dobili smo i sa vrednostima fibrinogena, pri ¢emu su
pacijenti sa vrednostima fibrinogena u referentnom
opsegu imala PFS 28,42 + 3,89 meseci, odnosno oni
sa inicijalno povisenim vrednostima fibrinogena PFS
15,91 + 5,09 (p = 0,044).

Takode, analizirane su i vrednosti D-dimera i nji-
hova povezanost sa postizanjem kompletne remisije.
Pacijenti koji su na prvu terapijsku liniju postigni
kompletnu remisiju imali su nize vrednosti D-dimera
(521,12 £ 150,8 ng/ml), dok pacijenti koji nisu postig-
li kompletnu remisiju imali su vise vrednosti D-dimera
(613,18 £ 156,4 ng/ml), p = 0,054.

DISKUSUJA

Razvojem brojnih terapijskih opcija koje su doprinele
boljem prezivljavanju pacijenata sa limfomom kao i
primena personalizovane medicine, predstavile su po-
trebu za $to jasnijim definisanjem prognoze toka bole-
sti i predikcije reagovanja na odredene terapijske mo-
dalitete. U tom svetlu poslednjih godina brojna istra-
Zivanja usmerena su ka pronalaZenju jednostavnog,
a preciznog prognostickog modela, testirajuci brojne
lako dostupne parametre i njihovu korelaciju sa tokom
bolesti.

Najvedi broj istrazivanja u ovoj oblasti posvecen je
agresivnim limfomima, dok je mali broj studija obuh-
vatio i niskogradusne limfome. Literaturni podaci
nam ukazuju da se od laboratorijskih parametara u
ne-Hockinovom limfomu tipa difuzni B krupnocelijski
limfom (NHL DBCL) najvise mozemo osloniti na vred-
nosti D-dimera, vrednosti LDH, kao i klinickim karakter-
istikama kako pacijenata (starost, performans status),
tako i bolesti (klinicki stadijum, genetski i molekularni
potpis bolesti).

Nasa studija ukazala je da od laboratorijskih
parametara na tok bolesti kod folikularnog limfo-
ma najvise uticaja ima preterapijska vrednost LDH,
udeo monocita i bazofila u leukocitarnoj formuli kao
i hemostazni parametri, fibrinogen i D-dimer. Studija
Rachmani i saradnika posmatrala je parametar D-di-
mera kod pacijenata sa NHL DBCL i takode potvrduje
da D-dimer pozitivno korelira sa tokom bolesti, sto
je on visi preterapijski, prognoza pacijenata je losija
[6]. Do sli¢nih rezultata dosli su i Huang i saradnici,
s tim Sto su D-dimer osim sa tokom bolesti korelira-
li i sa drugim loSim prognoznim parametrima (stadi-
jumom bolesti, ECOG statusom, prisustvom B simp-

— SINGLE CENTRE FIVE-YEAR FOLLOW-UP

The D-dimer and fibrinogen levels in patients with
follicular lymphoma were analyzed separately. Pa-
tients who had elevated D-dimer values at diagnosis
had shorter progression-free survival, with patients
with initially elevated D-dimer values having PFS of
24.50 £ 4.81 months, while those with D-dimer with-
in reference values had PFS of 36.48 + 5.99 months
(p = 0.015). Similar results were observed for fibrino-
gen levels: patients with fibrinogen within the refer-
ence range had PFS of 28.42 + 3.89 months, whereas
those with initially elevated fibrinogen had PFS of
15.91 £ 5.09 months (p = 0.044). D-dimer values and
their association with achieving complete remission
were also analyzed, and patients who achieved com-
plete remission after first-line therapy had lower D-di-
mer values (521.12 £+ 150.8 ng/ml), while those who
did not achieve complete remission had higher val-
ues (613.18 = 156.4 ng/ml), p = 0.054.

DISCUSSION

The development of numerous therapeutic options
that have improved the survival of lymphoma patients,
as well as the application of personalized medicine, has
created a need for a clearer definition of disease pro-
gnosis and for the prediction of response to specific the-
rapeutic modalities. In this context, numerous studies
in recent years have focused on identifying simple yet
precise prognostic models by testing readily available
parameters and their correlation with disease course.

The majority of studies in this field have focused
on aggressive lymphomas, while only a small number
have included low-grade lymphomas. Available liter-
ature indicates that, among laboratory parameters in
diffuse large B-cell lymphoma (DLBCL), the most reli-
able are D-dimer levels, LDH levels, and clinical charac-
teristics of both the patient (age, performance status)
and the disease (clinical stage, genetic and molecular
profile).

Our study showed that among laboratory pa-
rameters influencing disease course in follicular lym-
phoma, the most significant are pre-treatment LDH
values, the proportions of monocytes and basophils
in the leukocyte differential, and hemostatic param-
eters, fibrinogen, and D-dimer. The study by Rach-
mani et al. evaluated D-dimer levels in patients with
DLBCL and confirmed that D-dimer levels positively
correlate with disease course, with higher pre-treat-
ment values indicating a worse prognosis [6]. Similar
results were reported by Huang et al., who correlated
D-dimer not only with disease course but also with
other adverse prognostic parameters (disease stage,
ECOG status, presence of B symptoms, IPIl score), as
were those of Liu et al. [7,8]. In the study by Geng
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toma, IPI skorom), kao i Liu i saradnici [7,8]. U studiji
Genga i saradnika laboratorijski parametri korelirani
sa tokom bolesti kod pacijenata sa NHL DBCL poka-
zali su da starost, stadijum bolesti i vrednost LDH kao
i vrednosti D-dimera predstavljaju negativan prog-
nozni parametar u univarijantnoj analizi, dok se u
multivarijantnoj samo LDH pojavljuje kao negativan
prognozni parametar. Ipak autori zaklju¢uju da vred-
nost D-dimera korelira sa velicinom tumorske mase
i da vece prognozne vrednosti ima kod pacijenata u
nizim klini¢kim stadijumima [9]. U radu Bi i saradnika,
D-dimer je prepoznat kao prognozni parametar kod
pacijenata obolelih od NK-T ¢elijskog NHL, priblizava-
judi prognozu ranih stadijuma sa visokim D-dimerom
onom koju imaju uznapredovali stadijumi bez obzira
na vrednosti D-dimera [10]. O analizi laboratorijskih
parametara kod pacijenata sa indolentnim limfomi-
ma veoma je malo literaturnih podataka. Podaci ug-
lavhom obuhvataju sve ne-Hockinove limfome, il
retko daju osvrt na pojedina¢ne podgrupe. U studiji
Mazura i saradnika kod svih NHL uporedivani su para-
metri hemostaze (fibrinogen i D-dimer) sa parametri-
ma neoangiogeneze (vaskularnog endotelnog fakto-
ra rasta (VEGF) i faktora rasta fibroblasta (FGF)), gde
su potvrdili da D-dimer korelira sa stadijumom boles-
ti, dok su odnos fibrinogena i D-dimera u korelaciji sa
odnosom VEGF/bFGF i doprinose neoangiogenezi u
NHL [11]. Sto se ti¢e radova koji su posmatrali nivo
fibrinogena, jedan interesantan rad na malom broju
ispitanika sugerise da je fibrinogen dobar prognozni
parametar, kako na osnovu visokih preterapijskih
vrednosti kao loSeg prognoznog parametra, tako i
na promenu fibrinogena nakon prvog ciklusa tera-
pije. Pacijenti koji su normalizovali fibrinogen nakon
prvog ciklusa terapije imali su bolje prezZivljavanje u
odnosu na one kod kojih je fibrinogen ostao visok
[12]. Dodatno razjasnjenje znacaja nivoa fibroino-
gena kao i profila monocita periferne krvi kod paci-
jenata obolelih od NHL pruza nam studija Zivkovi¢ i
saradnika. U ovoj studiji visoke vrednosti fibrinogena
imaju negativan prognozni potencijal, kao i u nasoj
studiji. U njihovoj detaljnoj analizi posmatrane su i
vrednosti tkivnog faktora, gde su u podgrupama lim-
foma (NHL DBCL, folikularni limfom, kao i Hoc¢kinov
limfom) potvrdene i razlike medu ovim podtipovima.
Kod svih grupa prisutne su vise vrednosti tkivhog
faktora uz povecanje broja klasi¢cnih monocita, dok
kod folikularnog limfoma, kao niskogradusnog nema
povecanja intermedijernih monocita, a samim tim je
manja i sklonost ka hiperkoagulabilnosti U navedenoj
studiji nije kao poseban parametar analiziran proce-
nat monocita u perifernoj krvi, ve¢ samo pojedina¢ne
podgrupe, analizirane putem protocne citometrije

et al., laboratory parameters correlated with disease
course in DLBCL patients showed that age, disease
stage, LDH values, and D-dimer values represent neg-
ative prognostic factors in univariate analysis, while
in multivariate analysis only LDH remained a negative
prognostic factor, although the authors concluded
that D-dimer correlates with tumor burden and has
greater prognostic value in patients with lower clin-
ical stages [9]. In the study by Bi et al., D-dimer was
identified as a prognostic marker in patients with
NK/T-cell lymphoma, bringing the prognosis of ear-
ly-stage patients with high D-dimer levels closer to
that of advanced-stage patients, regardless of D-di-
mer levels [10]. Data on laboratory parameters in pa-
tients with indolent lymphomas are scarce, as studies
often include all non-Hodgkin lymphomas or provide
only rare insights into specific subgroups. In the study
by Mazur et al., hemostatic parameters (fibrinogen
and D-dimer) were compared with neoangiogene-
sis parameters (vascular endothelial growth factor
(VEGF) and fibroblast growth factor (FGF)), confirm-
ing that D-dimer correlates with disease stage, while
the fibrinogen/D-dimer ratio correlates with the
VEGF/bFGF ratio and contributes to neoangiogene-
sis in NHL [11]. Regarding studies analyzing fibrino-
gen levels, one interesting study on a small number
of subjects suggests that fibrinogen is a good prog-
nostic parameter, both based on high pre-treatment
values as a negative prognostic factor and on chang-
es after the first cycle of therapy, where patients who
normalized fibrinogen after the first cycle had better
survival compared to those in whom fibrinogen re-
mained elevated [12]. Additional clarification of the
significance of fibrinogen levels and the profile of
peripheral blood monocytes in NHL patients is pro-
vided by the study by Zivkovi¢ et al., which showed
that high fibrinogen levels were associated with a
negative prognosis, consistent with our findings. In
their detailed analysis, tissue factor values were also
examined, and differences among lymphoma sub-
types (DLBCL, follicular ymphoma, and Hodgkin lym-
phoma) were confirmed. In all groups, higher tissue
factor values were observed with increased classical
monocytes, whereas in follicular lymphoma, as a low-
grade lymphoma, there was no increase in intermedi-
ate monocytes and, consequently, a lower tendency
toward hypercoagulability. In the aforementioned
study, the percentage of monocytes in peripheral
blood was not analyzed as a separate parameter; in-
stead, individual subgroups were examined by flow
cytometry and classified as classical or intermediate
monocytes based on pan-monocytic marker expres-
sion [13].
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i klasifikovane kao klasi¢ni i intermedijarni monociti
prema ekspresiji panmonocitnih markera [13].

ZAKLJUCAK

U iskustvu naseg centra parametri hemostaze, fibrino-
gen i D-dimer pokazali su znacajnu korelaciju sa tokom
bolesti. Ograni¢enja nase sprovedene studije obuhva-
taju mali broj ispitanika, ali i ¢injenicu da u analizu nisu
uklju¢eni pacijenti koji su dijagnostikovani, ali u nave-
denom periodu nisu leceni.

Sukob interesa: Nije prijavljen.

LITERATURA / REFERENCES

1. Alaggio R, Amador C, Anagnostopoulos I, Attygalle AD, Araujo IBO, Ber-
ti E, et al. The 5th edition of the World Health Organization Classification
of Haematolymphoid Tumours: Lymphoid Neoplasms. Leukemia. 2022
Jul;36(7):1720-48. doi: 10.1038/541375-022-01620-2. Erratum in: Leukemia.
2023 Sep;37(9):1944-51. doi: 10.1038/541375-023-01962-5.

2. Campo E, Jaffe ES, Cook JR, Quintanilla-Martinez L, Swerdlow SH, Anderson
KC, et al. The International Consensus Classification of Mature Lymphoid
Neoplasms: a report from the Clinical Advisory Committee. Blood. 2022 Sep
15;140(11):1229-53. doi: 10.1182/blood.2022015851. Erratum in: Blood. 2023
Jan 26;141(4):437. doi: 10.1182/blood.2022019016.

3. Cerhan JR. Epidemiology of Follicular Lymphoma. Hematol Oncol Clin North
Am. 2020 Aug;34(4):631-46. doi: 10.1016/j.hoc.2020.02.001.

4. Hiibel K, Ghielmini M, Ladetto M, Gopal AK. Controversies in the Treatment
of Follicular Lymphoma. Hemasphere. 2020 Jan 10;4(1):e317. doi: 10.1097/
HS9.0000000000000317.

5. (Cartron G, Trotman J. Time for an individualized approach to first-line man-
agement of follicular lymphoma. Haematologica. 2022 Jan 1;107(1):7-18. doi:
10.3324/haematol.2021.278766.

6. Rahchamani M, Sedghi M, Hakimi A, Nejatianfar M, Javaheri T, Tavakoli R,
et al. Prognostic value of red blood cell distribution width and D-Dimer in
diffuse large B-cell lymphoma: Systematic review and meta-analysis. Cancer
Rep (Hoboken). 2024 Jan;7(1):e1936. doi: 10.1002/cnr2.1936.

7. HuangH, FanL, FuD,LinQ, Shen J. High pretreatment plasma D-dimer levels
predict poor survival in patients with diffuse large B-cell lymphoma in the
real world. Trans| Cancer Res. 2021 Apr;10(4):1723-31. doi: 10.21037/tcr-20-
2908.

— SINGLE CENTRE FIVE-YEAR FOLLOW-UP

CONCLUSION

In our center’s experience, hemostatic parameters, fi-
brinogen, and D-dimer showed significant correlations
with disease course. Limitations of our study include a
small sample size and the exclusion of patients diagno-
sed but not treated during the observed period.

Conflict of interest: None declared.

8. LiuB, LiB, Zhou P, Yue W, Wang T, Wang J, et al. Prognostic value of pretreat-
ment plasma D-dimer levels in patients with diffuse large B cell lymphoma
(DLBCL). Clin Chim Acta. 2018 Jul;482:191-8. doi: 10.1016/j.cca.2018.04.013.

9. GengYD, ChenYR, JinJ, Wang XD, ZhangS, Li DJ. Prognostic Value of D-Dimer
in Patients with Diffuse Large B-cell Lymphoma: A Retrospective Study. Curr
Med Sci. 2019 Apr;39(2):222-7. doi: 10.1007/s11596-019-2023-5.

10. Bi XW, Wang L, Zhang WW, Sun P, Yan SM, Liu PP, et al. High Pretreatment
D-Dimer Levels Correlate with Adverse Clinical Features and Predict Poor
Survival in Patients with Natural Killer/T-Cell Lymphoma. PLoS One. 2016
Mar 31;11(3):e0152842. doi: 10.1371/journal.pone.0152842.

11. Mazur G, Poreba M, Wrobel T, Poreba R, Pyszel A, Beck B, et al. Correlation be-
tween Angiogenic and Coagulation-Fibrinolysis Factors and Stage of Disease
in Non Hodgkin’s Lymphoma Patients. Blood. 2005 Nov 16;106(11):4678. doi:
10.1182/blood.V106.11.4678.4678.

12. Tarek N, Younes S, Suliman MA, Ibrahim GA. Predictive utility of plasma fi-
brinogen level in B-cell lymphoma: a single-center cohort study. Eqypt. J.
Haematol. 2023 Apr-Jun;48(2):155-60. doi: 10.4103/ejh.ejh_67_22.

13. Zivkovi¢ E, Mitrovic-Ajti¢ 0, Suboticki T, Ivanovi¢ J, Otasevic V, Diki¢ D, et al.
Thromboinflammatory Biomarkers in Lymphomas: Linking Inflammation
to Thrombosis Risk. Int J Mol Sci. 2025 Feb 26;26(5):2058. doi: 10.3390/
ijms26052058.

78

Mart 2026. | Volumen 7 / Broj 1 | SrPski MEDICINSKI CASOPIS LEKARSKE KOMORE



