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Abstract

Introduction: The clinical course for patients with chronic lymphocytic leukaemia (CLL) is
extremely heterogeneous; one of the most important challenges in the clinical management of these
patients is the decision on initiating their treatment, but there is no available prognostic system that
will resolve this issue. Usually, criteria for active disease are used to initiate therapy. Recently, some
authors have proposed prognostic models, scoring systems involving a set of clinical and biological
risk factors and estimates of individual patient survivals. Here, we report our initial results from a
study designed to evaluate the statistical association of the distinct clinical and biological parameters
with the prognosis and time to initiating treatment for patients with CLL.

Material and methods: Our study incorporated 100 consecutive, treatment naive CLL patients. In
each patient all traditional laboratory, clinical and biological prognostic factors were evaluated at
their first visit to our Institution. We then combined the following independent characteristics: age,
B-2 microglobulin, absolute lymphocyte count, sex, Rai stage, and number of involved lymph node
groups, which are included in some of the already published CLL prognostics index, in association
with the CD38 expression and mutational status of the immunoglobulin heavy chain gene variable
region (IGVH). Further, we correlated those factors by multivariable analysis with time to first
treatment. This multivariable model was used to develop a nomogram-a weighted tool to calculate 5-
and 10-year survival probability and estimate median time to first treatment (TFT).

Results: According to the prognostic index, a classification tree was built that identified three subsets
of patients whose scores were 1-3 (low risk — 32 pts — 32%), 4-7 (intermediate risk — 48 pts — 48%)
and > 8 (high risk — 20 pts — 20%). Estimated median survival in the low risk subset of patients is
141 years, and 10.7 and 4.6 years respectively in the intermediate and high risk subsets of patients.
Projected survival in respectively low, intermediate and high-risk groups are 100%, 100%, 25%, and
43%, 34%, 25% at 5 years and 10 years, respectively. Also, statistical analyses showed that among
other things CD38 expression and unmutated IGHV mutation status are associated with a shorter
time to first treatment.

Conclusion: Our prognostic model that combines and correlates the distinct clinical and biological
markers of CLL patients enables identification of patients who are at high risk of progression. This
prognostic model may facilitate the clinical decision for initiating treatment.
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Introduction

The clinical course for patients with chro-
nic lymphocytic leukaemia (CLL) is extremely
heterogeneous in its clinical and biological
aspects. One of the most important challenges
in the clinical management of these patients is
the decision on initiating their treatment, but
there is no available prognostic system that will
resolve this issue. Usually the criteria for active
disease are used to initiate therapy. Recently
some authors have proposed prognostic models,
scoring systems involving a set of clinical and
biological risk factors and estimates of indivi-
dual patients survival.

Wierda et al. [1] developed a prognostic
index (PI) and nomogram consisting of clinical
risk factors, i.e age, gender, number of invol-
ved lymph node sites, Rai system, absolute
lymphocyte count (ALC), widely used serum
marker Beta-2 microglobulin (B2 M). Accor-
ding to PI patients with CLL could be stratified
into three risk groups with different expected
median survivals. Using the nomogram, clini-
cal doctors could estimate -5 and -10 years of
patient survival. This model was subsequently
validated in independent patients series also
using time to first treatment as an end-point
followed at the Mayo Clinic [2]. Bulian et al.
[3] improved a prognostic model for overall
survival based on clinical variables and biolo-
gical risk factors such as immunoglobulin,
heavy chain gene variable region (IGHV), muta-
tional status and chromosomal abnormalities
such as deletion 17 p.

But the father of prognostic CLL models
and nomograms, Wierda et al. [4], developed a
weighted multivariable model and nomogram
for the time to first treatment as an end point,
developing a tool for identifying high risk pa-
tients with a shorter time to first treatment.

The aim of the present study was to eva-
luate the statistical association of the distinct
clinical and biological parameters with the
prognosis and time to initiating treatment for
our patients with CLL.

Patients and Methods

Patients

Our study incorporated 100 consecutive-
treatment naive CLL patients. All the patients
were evaluated for traditional clinical and labo-
ratory prognostic factors and one or more of
the newer prognostic factors including IGHV

mutation status and CD38 expression by flow
cytometry. Prognostic factors were evaluated at
patients’ first visit to the University Clinic for
Haematology between September 2011 and
March 2013.

At the initial evaluation, date of CLL
diagnosis was recorded, and the time-to-event
end point was defined as the time from first
visit to the University Haematology Clinic to
first CLL treatment. There was no restriction of
time from diagnosis to presentation at the Uni-
versity Haematology Clinic.

All patients had more than 1 month of
treatment-free follow-up from the initial eva-
luation at the University for Haematology Cli-
nic, and physicians were to conform to 1996
NCI-WGguidelines for initiating treatment. This
was done to develop a model that best cor-
related with time to first treatment for patients
who do not have an indication for treatment at
the time of evaluation. Clinical and laboratory
evaluation at the first visit to the University
Haematology Clinic included history and phy-
sical examination, standard clinical laboratory
evaluation, and evaluation for CD38 by flow
cytometry was performed on peripheral blood
at the University Haematology Clinic. Traditio-
nal prognostic factors and clinical and labora-
tory variables included sex; age, Rai stage, Ea-
stern Cooperative Oncology Group performance
status, physical examination with evaluation of
number of involved lymph node sites (cervical,
axillary, and inguinal), measurement of liver
and spleen size, white blood cell count (WBC),
absolute lymphocyte count (ALC), haemoglo-
bin level, platelet count, Beta-2 microglobulin
(B-2M), lactate dehydrogenase (LDH), creatini-
ne, albumin, and quantitative immunoglobulin
(Ig) levels (IgG, IgA, and IgM). Peripheral blood
was taken to confirm the diagnosis by flow cyto-
metry and characterization of CD38 expression.

IGHV mutation status was characterized
by the direct sequencing method, and patients
were categorized as unmutated (IGHV > 98%
germline homology) or mutated (< 98% homo-
logy) [5]. There were 100 patients who had
IGHV mutation status performed by the Center
for Biomolecular Pharmaceutical Analyses at
the Faculty of Pharmacy.

CD38 measurements were performed at
the University Haematology Clinic, as reported
[6], using a threshold at 30% expression to
define positive cases.
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Statistical methods

All analyses were performed in an open so-
urce statistical package (http://www.statsoft.com).
Median follow-up was computed using the
reverse censoring method. The primary end
points was the time to first treatment (TFT).
TFT was estimated using Kaplan-Meier plots
and compared between groups by log-rank test.
Univariate and multivariate Cox models were
used to verify the independent prognostic po-
wer of each parameter. Model minimization

Table 1

was performed by stepwise backward elimina-
tion. A p value < 0.05 was considered to be sta-
tistically significant

Results

100 patients were included in the analy-
ses, with a median age of 64.8 years (range 47
to 78 years); 63% were male; 41% had unmuta-
ted IGHV status; 61% had > 30% CD38
expression (Tablel).

Baseline patient characteristics

Age at diagnosis lgG giL
Median Range Median Range
64.8 (47-78) 12.27 (7.24-18.2)
Gender IgM g/l
male 20% Median Range
female 80% 1.03 (0.23- 3.42)
ECOG- Performance Status IgA gL
0 48% Median Range
1 21% 2.43 (0.7-3.9)
2 26% Lactate dehydrogenase IUIL
3 5% Median Range
No. of lymph node sites 586.2 (322-903)
0 54% Beta-2 microglobulin mg/L
1 6% Median Range
2 10%
>3 30% 27 (1.57- 4.9)
ALC(x10s/L) Albumin level griL
Median Range Median Range
54.1 (7.1-130) 39.1 (30- 45)
Hemoglobin level griL}) Alkaline phosphatase U/l
Median Range Median Range
129.2 (77-164) 85.5 (45-205)
White blood cells(x109/L) Liver size,sm
Median Range Median Range
68.1 (22.1-299.8) 6.5 (0- 5)
Platelet KimL Spleen size,sm
Median Range Median Range
210.95 (93-354) 5.9 (0-20)
RAl stage IGHV mutation status
0 54% Unmutated 41%
| 5% Mutated 59%
1l 32% CD38 expression
LI} 5% positive(>30%) 61%
IV 4% negative(<30%) 39%

According to the prognostic index (1) a
classification tree was built that identified three
subsets of patients whose scores were 1-3 (low
risk — 32 pts — 32%), 47 (intermediate risk —
48 pts — 48%) and > 8 (high risk — 20 pts — 20%)
(Figure 1). According to the nomogram (1)
estimated median survival in the low-risk sub-

set of patients was 14.1 years, and 10.7 and 4.6
years respectively in intermediate and high risk
subsets of patients. Projected survivals in re-
spectively low, intermediate and high-risk groups
are 100%, 100%, 25%, and 43%, 34%, 25% at
5 years and 10 years, respectively (Table 2).
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32pts
32%

Table 2

Estimated and Projected survival according
to Wierda's nomogram

Estimated median survival years
low risk 14.1
intermediate risk 10.7
high risk 4.6
Projected survival 5-years |10-years
low risk 100% 43%
intermediate risk 100% 34%
high risk 25% 25%

All the patients were alive at the last
follow-up, 59 patients were treatment-free and
censored. Median time to treatment-free was

Table 3

- N

48pts
48%

20pts
20%

Figure 1 — Classification tree according to Wierda's prognostic index

8.3 months (range 0—18 months), 41 patients
were to be given therapy at the University Hae-
matology Clinic according to 1996NCI-WG gui-
delines for initiating treatment.

Univariable analyses identified both tra-
ditional and new prognostic factors associated (P
< .05) with shorter time to first treatment, inclu-
ding the following: age, higher absolute lympho-
cyte count, lower haemoglobin, platelet count,
white blood cells count, IgG level, higher beta-2
microglobulin and LDH and number of lymph
node sites involved, increased spleen, liver, and a
high level of alkaline phosphatase (Table 3).

Univariable analyses for Time to First Treatment

Variable Statistical test p-value
TFS -8.32935 0.000000
Age 5.60313 0.000000
ALC 6.78402 0.000000
Hgb -3.48662 0.000471
WBC 6.39857 0.000000

Plt 4.73760 0.000002
L.gl 3.14322 0.000496
Lien 3.79849 0.000008

Hepar 2.72973 0.000011

1gG -3.32543 0.000860

IgM -0.14017 0.888212

IgA -1.17739 0.238398

LDH 435916 0.000012

B2 microglobulin 4.44676 0.000008
Alb 0.69732 0.477590

AP 2.13753 0.031565

There were 100 patients who had IGHV
mutation status determined, and this was cor-

related with time to first treatment (Table 4).
Patients with unmutated IGHV had a shorter
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time to first treatment, associated with these
prognostic factors: higher absolute lymphocyte

count, platelet count, white blood cell count,
number of lymph node sites involved, incre-

ased spleen, advanced Rai and > 30% CD38
expression.

CD38 expression was correlated with
time to first treatment (Table 5).

Table 4
IGHV mutation status and Time to First Treatment
Variables Statistical test p-value
TFS -1.79275 0.073014
Age 1.44799 0.147620
ALC 1.96513 0.049400
Hgb -1.41352 0.157505
WBC 2.37884 0.017368
Plt -4.26813 0.000020
L.gl 4.457175 0.000008
Lien 2.46159 0.013833
Hepar 0.72055 0.471188
Gender -1.33077 0.183265
ECOG 0.95499 0.339586
RAI 4.49222 0.000007
CD38 expression -3.40623 0.000659
Renal function -1.05152 0.293022
Table 5

CD38 expression and Time to First Treatment

Variable Statistical test p-value
TFS 0.23321 0.815599
Age 0.66429 0.506502
ALC 0.00000 1.000000
HB -0.80563 0.420455
WBC -0.42402 0.671553
Plt 3.80909 0.000140
L.gl -4.28611 0.000018
Lien -2.69958 0.006943
Hepar -0.47349 0.635867
Gender 2.67131 0.007556
ECOG -1.19078 0.233740
RAI -3.84443 0.000121
IGHYV mutation status -3.49108 0.000481
Renal function 1.28972 0.197149

A multivariable model for time to first
treatment was developed with 100 patients
(100%), who had complete data available for
the fitted covariates (Table 6). The following
patient characteristics were independently asso-
ciated with shorter time to first treatment: d
age, higher absolute lymphocyte count; lower
haemoglobin, platelet count, white blood cell
count, IgG, IgM, IgA level, three involved lymph

node sites, elevated serum LDH, higher beta-2
microglobulin, increased spleen, liver, high level
of alkaline phosphatase and albumine, impair-
ment of renal function, > 30% CD38 expression
and unmutated IGHVgene.

Patients with unmutated IGHVgene, > 30%
CD38 expression, male gender, advanced Rai
stage, advanced ECOG performance status, had
shorter time to first treatment (Figure 2).
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Table 6

Multivariable model for Time to First Treatment

Regression Summary for Dependent Variable: TFS (Multipna regresiona Spreadsheet17.sta)
N=100 R =.95147613 R? = 90530683 Adjusted R? = .88839733
F(15,84) =53.538 p <0.0000 Std. Error of estimate: 2.3475
b* Std.Err. of b* b Std.Err. of b t(84) p-value

Intercept 195.3726 12.64141 15.4550 0.000000
Age -1.95715 0.115066 -1.6669 0.09800 -17.0089 0.000000
ALC 1.12751 0.148885 0.1751 0.02313 7.5731 0.000000
HB -1.46552 0.105605 -0.4142 0.02985 -13.8774 0.000000
WBC -2.38388 0.188089 -0.2594 0.02047 -12.6742 0.000000
Plt 1.15139 0.096863 0.0967 0.00814 11.8868 0.000000
Lgl -0.21375 0.094444 -1.1095 0.49022 -2.2633 0.026197
Lien 0.48220 0.149584 0.4114 0.12763 3.2236 0.001803
Hepar 0.46612 0.092019 2.0499 0.40469 5.0654 0.000002
1gG -0.18977 0.076483 -0.4508 0.18171 -2.4812 0.015089
IGM -1.07336 0.095451 -7.3362 0.65239 -11.2451 0.000000
IgA -0.47062 0.062423 -2.8625 0.37969 -7.5391 0.000000
LDH 0.83053 0.083173 0.0336 0.00336 9.9856 0.000000
B2 0.31442 0.052399 1.8441 0.30732 6.0005 0.000000
Alb -0.60604 0.059530 -1.0702 0.10512 -10.1803 0.000000
AP -0.22775 0.082813 -0.0445 0.01620 -2.7501 0.007294
Intercept 17.55133 3.061216 5.73345 0.000000
Gender 0.406747 0.081493 5.89036 1.180147 4.99121 0.000003
ECOG -0.533311 0.085596 -3.87576 0.622053 -6.23060 0.000000
RAI -0.036958 0.093607 -0.21101 0.534451 -0.39482 0.693879
IGHV mutatiation -0.172195 0.087495 -2.40838 1.223734 -1.96806 0.050000
status

CD38 expression -0.196442 0.085186 -2.81596 1.221122 -2.30604 0.023330
Gender 0.406747 0.081493 5.89036 1.180147 4.99121 0.000003
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Figure 2 — Time to first treatment by (A-E) gender (A), ECOG performance status (B), Rai stage (C), IGHV mutation
status (D), CD38 expression (E). Patients were observed for time to first treatment, Kaplan Meier estimates
of treatment-free survival are shown (D; red) unmutated versus mutated D; blue) IGHV status (E; red)
or positive versus negative (E; blue) CD38 expression
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Discussion

According to the updated National Can-
cer Institute-Working Group (NCI-WG) guide-
lines, indication for treatment of chronic lym-
phocytic leukemia (CLL) still depends on clini-
cal stage and disease activity [7]. In this con-
text, measurements of biological prognostic mar-
kers, namely CD38, ZAP-70, mutational status
of immunoglobulin heavy chain variable gene
segments (IGHV), are judged as mandatory in
the context of clinical trials, but not in general
practice, since they fail to influence therapeutic
decisions [7]. The only exception is represented
by analyses of chromosomal aberrations by
interphase fluorescence in-situ hybridization
(FISH), given the presence of high-risk cytoge-
netic lesions (del 11q and del 17p), which may
predict resistance to chemotherapy-based treat-
ments [8].

FISH analysis is not available in our co-
untry, so at this moment the need to explore the
influence of new home set prognostic factors
such as CD38 expression and the mutational
status of IGHV on treatment-free survival is
necessary.

Until now we have used Wierda's prog-
nostic index and nomogram to stratify patients
into risk groups and to estimate median survi-
val and project 5- and 10-year survival in line
to overall survival. But this present analysis is
based on a treatment naive CLL database asses-
sing the utility of the prognostic index propo-
sed by Wierda et al. [1, 4] to predict TFT in
patients with early disease. The results of our
study confirm the ability of a prognostic index
to predict survival among patients with untre-
ated CLL. Our study confirms the fact that
prognostic index accounts for a least some of
the heterogeneity noted within clinical stage
categories. The prognostic index is a better pre-
dictor of patients’ survival than Rai or Binet
risk. Our multivariable model for Time to First
Treatment revealed that the Rai stage has no
statistical significance in TFT, so we could not
rely on this system.

The 6 parameters used to calculate the
prognostic index score, from Wierda's first mo-
del (1), are based on clinical characteristics and
laboratory parameters that are available to all
CLL patients. The 5-year overall survival rates
from the study of Shanafelt at al. (2) are similar

to those observed in the MDACC study (1) and
that proved that the index is reproducible.

Our analyses were limited to newly diag-
nosed patients, the time at which risk stratifica-
tion is needed. Other analyses have attempted
to evaluate the relative contribution of multiple
prognostic factors to time to first treatment.
This model was possible only with prolonged
follow-up and is relevant particularly for early-
stage patients who did not have NCI-WG9 or
IWCLLI10 indications for initial therapy (4).
The median time from initial CLL diagnosis to
prognostic factor evaluation was 8.3 months,
this model incorporated both fixed characterri-
stics such as IGHV mutation status and featu-
res that evolve with the progression of disease,
such as number of nodal sites involved, LDH,
Beta 2 microglobuline and Rai status.

Our multivariable model identified more
than 10 independent characteristics from a total
of 100 patients in the final model, and of whom
41 patients required treatment. But from the iden-
tified more than 10 independent characteristics,
there is a contribution from some new prog-
nostic factors to time to first treatment which are
not included in Wierda's first nomogram and
prognostic index (1), which is part of our every
day work. Results from this study confirm that
patients with unmutation status of IGHV, > 30%
CD38 expression are associated with shorter
treatment free survival. So, we would propose
that CD38 expression and mutational status of
IGHV be incorporated in the nomogram and
prognostic index named for stratifying patients
into risk groups, and for the most important
making of the decision to start treatment.

This analysis has some weaknesses. The
first weakness is that it is a single-centre study,
and there are likely unknown prognostic factors
affecting the outcome not accounted for in this
analysis. At the moment we are not in a po-
sition to identify the presence of chromosome
abnormalities by FISH analysis, which identi-
fies high-risk categories, including patients with
17p deletion or 11q deletion, associated with
shorter time to first treatment. Further evalua-
tion of this model will require validation in an
independent population.

But there are some potential applications
for this model, particularly in identifying pati-
ents at high risk of early progression. This mo-



46

Sanja Trajkova, et al.

del allows us to identify patients with a high
likelihood of requiring treatment within a few
years, these patients would be candidates for
interventions to delay the time to first treatment
with chemoimmunotherapy.

Conclusions

In the present study we have shown that
the survival of untreated CLL patients may be
estimated by a limited set of clinical and biolo-
gical variables, integrated in a prognostic index
and in a nomogram, allowing group and indivi-
dual estimation, respectively. CD38 and unmu-
tated IGHV gave redundant prognostic infor-
mation.
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Pe3zume

MYJITUBAPUJABUJIEH MOJEJI
COCTABEH O/1 KIMHUYKHN

N BUOJOHNKU MAPKEPHA

3A OJPENYBAILE HA BPEME

3A ITPB TPETMAH KAJ ITAIIMEHTHN
CO XPOHUYHA TMM®POLIMTHA
JEYKEMMJA: IIPEJIMMNHAPHU
PE3YJITATH O] UCKYCTBA

HA EJEH IEHTAP

Cama Tpajkosa’, Jlunguja Yespecka',
Autexcanapa Iukosa-Benjanoscka’,
Maprun Upanosekn’, ymko [lykosckn',
Mapuja ITonora-Cumjanoscka’, JIazap
Yaauesckn', Anexcangap E¢pramos?,
Autexcanaap JInMoBckn?,

Upuna [Manoscka-Craspumnc’

! YHuBep3uTeTCKa KIMHAKA 32 XeMaTONOTH]a,
MenuuuHCcKY (akyaTeT, Y HUBEp3UTET ,,CB.
Kupun u Meroauj“, Ckonje, P. Makenonuja
*Uenrap 3a 6MOMOJIEKYJIapHH (hapMalEBTCKU
aHanu3u, PapManeBTCKU (paKyITeT,
Yuusep3urert ,,CB. Kupun u Metoauj“, Ckorje,
P. Makenonnja

Bogeo: KIMHNYKNOT TEeK Ha TAalWEHTUTE
co xpoHnyHa jumdoruTHa Jeykemuja (XJIJT) e
MHOTY XeTepOTeH, eHa Of] HajBasKHUTE IPEi3-
BUII BO KJIMHWYKOTO BOJICH-€¢ HA OBWE MAIECHTH
€ OJTyKaTa 3a 3alovYHyBamke Ha HUBHUOT TPET-
MaH, HO C¢ yIIITe HeMa JOCTalHU IPOrHOCTUYKHA
CHCTEMHU KOM OU o paspelluiie OBa Npallame.
Boo6u4aeHo, KpUTepuyMOT aKTHBHa OOJIecT ce
KOPHCTH 3a 3alloyHyBamke Ha Tepamnuja. Heo-
JlaMHa HEKOHM aBTOpU NPEeIoKuja MPOrHOCTH-
YKH MOJIEJI, CICTEM 3a CTENEeHYBambe COCTaBEH
Of] ceT Ha KJIMHUYKU ¥ OMOJIOUIKM (paKTOPH Ha
PHU3UK CO I[EJ f1a ce NMPOIECHN WHAUBUAYATHOTO
IpeXnByBalkhe Ha ManueHtuTe. Tyka, HHE TH
MpHUKaKyBaMe UHUIMjaJIHUTE PE3YITaTH Off CTY-
nujaTa, IU3ajHUpaHa [a ja eBallyupa CTaTHCTHU-
yKaTa acolydjandja Ha OfpPEACHW KINHWUYKHA U
OMOJIOIIKY TMapaMeTpu €O IMporHo3ara U Bpe-
METO f1a ce 3all0YHe TPEeTMaH 3a MalUeHTUTe COo
XpoHUYHA MMMONNTHA JIEYKEMHUja.

Maitiepjan u meitioou: Bo Hamara crynuja
6ea BkiaydeHun 100 mociemoBaTeNHU MAIMEHTH,
kou He Oea Tpetupanu co XJIJI. Kaj cekoj ma-
IUEeHT Oea eBaJyMpaHM TPafiulMOHATHUTE J1abo-
pPaTOpPUCKM, KIWHWYKH M OHOJIOIIKH TPOTHO-
CcTHYKH (paKTOPH Ha MpBaTa MoceTa BO HallaTa
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uHctutynuja. [lotToa HMe T KOMOMHHMpaBMe
Cropes CIEeTHNBE HE3aBUCHW KapaKTEPUCTUKU:
BO3pacT, -2 MUKPOTJOOYJIMH, alCOJyTEeH JIMM-
¢ouuTen 6poj, o, Rai stage, Opoj HA peruoHN
Ha 3acpaTeHn TUM(HHU XKIEe31, HEKOU KOU BeKe
ce BKJIYYEHHM BO MNyOJNMKYBaHU HPOTHOCTUYKHU
cucreMun 3a XJIJI, Bo acommjanmja co CD38
eKcIpecrja U MyTallMOHWOT CTaTyC Ha BapHja-
OWJIIHIOT pPErnoH Ha WMYHOTJIOOYIMHCKAOT
TeXOK JaHel. [TonaTaMy I copefjyBaBMe OBHE
(pakTOpH CcO MynTHBapujaOUIHA aHaIW3a Cco
BpeMeTo Ha MpBuoT TpeTtMaH. OBOj MyJITHBapu-
jabuneH Mofiea ro KOPHCTEBME f1a CO3JafeMe
HOMOTpaM — ajlaTKa 3a Mepeme Ha BepojaT-
HOCTa 32 5 1 10-rouIITHO peKUBYBaLE 1 1a ce
MIPOLIEHU CPETHOTO BpeMe 3a MPBUOT TPETMaH.
Pezyaitaiziu: Cnopejy TPOTHOCTUYKHOT
WHJIEKC CO3[aJJOBME KJlacu(PUKaLMOHO CTEOIIO
KOe WAeHTU(UKyBaIle TPU MOATPYIH HA Tanu-
€HTH CO NMOeHU 1-3 (HU30K pU3UK — 32 MaluueHTH
— 32%), 4-7 (cpemeH pu3uk — 48 manueHTH —

48%) u > 8 (Bucok pusuk — 20 manment — 20%).
IIpomeneTo cpegHO NMPEKUBYBakE Kaj MAIEHTH
co Hu3ok pusuk e 14,1 rogunu, 10,7 u 4,6 ro-
AVHY Kaj TalMeHTUTE CO CPEAeH W BUCOK PHU3UK.
IIpoekTrpaHo NpekMBYBame Kaj MAIMEHTH CO
HU30K, cpefeH u Bucok pusuk e 100%, 100%,
25%, n 43%, 34%, 25% 3a 5 u 10 roguHM.
ITonaTamy, craTHCTHYKaTa aHAJIN3a MMOKaXKa JieKa
Mery apyrute ekcrpecujata Ha CD38 u HemyTu-
paru IGVT ce acouumpaHu co MOKPaTKO Bpeme
3a MPBUOT TPETMaH.

3akayyok: HalllmoT NpOrHOCTUYKYA MOJEN
KOj KOMOWHHpA ¥ CHOpefyBa KIMHUIKA U OHO-
JIOUIKM MapKepH 3a nauueHT co XJIJI oBo3mo-
>KyBa WeHTU(UKaNWja Ha TAIUEeHTH KOW HMaaT
BHCOK pU3HUK ofi nporpecujara. OBOj IpOTHO-
CTHYKHU MOJIEJl MOXeE fla BiWjae Ha KJIMHMYKaTa
OJUTyKa 3a 3all0YHyBamk-€ Ha TPETMAHOT.

Knyynn 360poBm: XpoHHYHa JIUM(MOUUTHA JEeyKe-
MHja, IPOTHO3a, IPeXXNBYBae 6e3 Tepanyja.
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Variable Statistical test p-value
TFS -8.32935 0.000000
Age 5.60313 0.000000
ALC 6.78402 0.000000
Hgb -3.48662 0.000471
WBC 6.39857 0.000000

Plt 4.73760 0.000002
L.gl 3.14322 0.000496
Lien 3.79849 0.000008

Hepar 2.72973 0.000011

IeG -3.32543 0.000860

IgM -0.14017 0.888212

IgA -1.17739 0.238398

LDH 4.35916 0.000012

B2 microglobulin 4.44676 0.000008

Alb 0.69732 0.477590
AP 2.13753 0.031565

Table3.Univariable analyses for Time to first Treatment
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Variables Statistical test p-value
TFS -1.79275 0.073014
Age 1.44799 0.147620
ALC 1.96513 0.049400
Hgb -1.41352 0.157505
WBC 2.37884 0.017368
Plt -4.26813 0.000020
L.gl 4.45775 0.000008

Lien 2.46159 0.013833
Hepar 0.72055 0.471188
Gender -1.33077 0.183265
ECOG 0.95499 0.339586
RAI 4.49222 0.000007
CD38 expression -3.40623 0.000659
Renal function -1.05152 0.293022

Table 4. IGHYV mutation status and Time to first Treatment

Variable Statistical test p-value
TFS 0.23321 0.815599
Age 0.66429 0.506502
ALC 0.00000 1.000000

HB -0.80563 0.420455
WBC -0.42402 0.671553
Plt 3.80909 0.000140

L.gl -4.28611 0.000018

Lien -2.69958 0.006943
Hepar -0.47349 0.635867
Gender 2.67131 0.007556
ECOG -1.19078 0.233740
RAI -3.84443 0.000121
IGHV mutation -3.49108 0.000481

status

Renal function 1.28972 0.197149

Table5.CD38 expression and Time to first Treatment
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Regression Summary for Dependent Variable: TFS (Multipna regresiona Spreadsheet17.sta)

N=100 R =.95147613 R?>=.90530683 Adjusted R>=.88839733
F(15,84) =53.538 p < 0.0000 Std. Error of estimate: 2.3475
b* Std.Err. b Std.Err. t(84) p-value
of b* ofb

Intercept 195.3726 12.64141 15.4550 0.000000
Age -1.95715 0.115066 -1.6669 0.09800 -17.0089 0.000000
ALC 1.12751 0.148885 0.1751 0.02313 7.5731 0.000000
HB -1.46552 0.105605 -0.4142 0.02985 -13.8774 0.000000
WBC -2.38388 0.188089 -0.2594 0.02047 -12.6742 0.000000
Plt 1.15139 0.096863 0.0967 0.00814 11.8868 0.000000
L.gl -0.21375 0.094444 -1.1095 0.49022 -2.2633 0.026197
Lien 0.48220 0.149584 0.4114 0.12763 3.2236 0.001803
Hepar 0.46612 0.092019 2.0499 0.40469 5.0654 0.000002
IgG -0.18977 0.076483 -0.4508 0.18171 -2.4812 0.015089
IGM -1.07336 0.095451 -7.3362 0.65239 -11.2451 0.000000
IgA -0.47062 0.062423 -2.8625 0.37969 -7.5391 0.000000
LDH 0.83053 0.083173 0.0336 0.00336 9.9856 0.000000
B2 0.31442 0.052399 1.8441 0.30732 6.0005 0.000000
Alb -0.60604 0.059530 -1.0702 0.10512 -10.1803 0.000000
AP -0.22775 0.082813 -0.0445 0.01620 -2.7501 0.007294
Intercept 17.55133 3.061216 5.73345 0.000000
Gender 0.406747 0.081493 5.89036 1.180147 4.99121 0.000003
ECOG -0.533311 0.085596 -3.87576 0.622053 -6.23060 0.000000
RAI -0.036958 0.093607 -0.21101 0.534451 -0.39482 0.693879
IGHV mutatiation -0.172195 0.087495 -2.40838 1.223734 -1.96806 0.050000
status

CD38 expression -0.196442 0.085186 -2.81596 1.221122 -2.30604 0.023330
Gender 0.406747 0.081493 5.89036 1.180147 4.99121 0.000003

Table 6. Multivariable model for Time to first Treatment




