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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 naïve 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, 
β-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 (β2 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 naïve 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 

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 (Table1). 

 
Table 1 
 

Baseline patient characteristics 

 
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%), 4–7 (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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Figure 1 – Classification tree according to Wierda's prognostic index 

 
Table 2 
 

Estimated and Projected survival according 
 to Wierda`s nomogram 

 
All the patients were alive at the last 

follow-up, 59 patients were treatment-free and 
censored. Median time to treatment-free was 

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). 

 
 
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 
IgG -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 

   
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 4.45775 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 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 

IGHV 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) 
R = .95147613 R² = .90530683 Adjusted R² = .88839733  
F(15,84) = 53.538 p < 0.0000 Std. Error of estimate: 2.3475 

 
N = 100 

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
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 
status 

-0.172195 0.087495 -2.40838 1.223734 -1.96806 0.050000

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
   

A  male
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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 
IWCLL10 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-
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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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Sања Trajkova1, Lидија ^evreska1, 
Aлександра Pivkova-Veljanovska1,  
Mартин Ivanovski1, Dушко Dukovski1, 
Mарија Popova-Simjanovska1, Lазар 
^adievski1, Aлександар Eftimov2, 
Aлександар Dimovski2,  
Iрина Panovska-Stavridis1 
 
1 Univerzitetska klinika za hematologija, 
Medicinski fakultet, Univerzitet „Sv. 
Kiril i Metodij“, Skopje, R. Makedonija 
2 Centar za biomolekularni farmacevtski 
analizi, Farmacevtski fakultet, 
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Voved: Klini~kiot tek na pacientite 
so hroni~na limfocitna leukemija (HLL) e 
mnogu heterogen, edna od najva`nite prediz-
vici vo klini~koto vodewe na ovie pacienti 
e odlukata za zapo~nuvawe na nivniot tret-
man, no sè u{te nema dostapni prognosti~ki 
sistemi koi bi go razre{ile ova pra{awe. 
Voobi~aeno, kriteriumot aktivna bolest se 
koristi za zapo~nuvawe na terapija. Neo-
damna nekoi avtori predlo`ija prognosti-
~ki model, sistem za stepenuvawe sostaven 
od set na klini~ki i biolo{ki faktori na 
rizik so cel da se proceni individualnoto 
pre`ivuvawe na pacientite. Tuka, nie gi 
prika`uvame inicijalnite rezultati od stu-
dijata, dizajnirana da ja evaluira statisti-
~kata asocijacija na odredeni klini~ki i 
biolo{ki parametri so prognozata i vre-
meto da se zapo~ne tretman za pacientite so 
hroni~na limfocitna leukemija. 

Materjal i metodi: Vo na{ata studija 
bea vklu~eni 100 posledovatelni pacienti, 
кои ne беа tretirani so HLL. Kaj sekoj pa-
cient bea evaluirani tradicionalnite labo-
ratoriski, klini~ki i biolo{ki progno-
sti~ki faktori na prvata poseta vo na{ata 
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institucija. Potoa nie gi kombiniravme  
според slednive nezavisni karakteristiki: 
vozrast, β-2 mikroglobulin, apsoluten lim-
fociten broj, pol, Rai stage, broj na regioni 
na zafateni limfni `lezdi, nekoi koi ve}e 
se vklu~eni vo publikuvani prognosti~ki 
sistemi za HLL, vo asocijacija so CD38 
ekspresija i mutacioniot status na varija-
bilniot region na imunoglobulinskiot 
te`ok lanec. Ponatamu gi spоreduvavme ovie 
faktori so multivarijabilna analiza so 
vremeto na prvиот tretman. Ovoj multivari-
jabilen model go koristevme da sozdademe 
nomogram – alatka za merewe na verojat-
nosta za 5 i 10-godi{no pre`ivuvawe i da se 
proceni srednoto vreme za prviot tretman. 

Rezultati: Spored prognosti~kiot 
indeks  sozdadovme  klasifikaciono  steblo  
koe identifikuva{e tri podgrupi na paci-
enti so poeni 1–3 (nizok rizik – 32 pacienti 
– 32%), 4–7 (sreden rizik – 48 pacienti – 

48%) i > 8 (visok rizik – 20 pacienti – 20%). 
Proceneto sredno pre`ivuvawe kaj pacienti 
so nizok rizik e 14,1 godini, 10,7 i 4,6 go-
dini kaj pacientite so sreden i visok rizik. 
Proektirano pre`ivuvawe kaj pacienti so 
nizok, sreden i visok rizik e 100%, 100%, 
25%, i 43%, 34%, 25% za 5 i 10 godini. 
Ponatamu, statisti~kata analiza poka`a deka 
meѓu drugite ekstresijata na CD38 i nemuti-
rani IGVT se asocirani so pokratko vreme 
za prvиот tretman.  

Zaklu~ok: Na{iot prognosti~ki model 
koj kombinira i sporeduva klini~ki i bio-
lo{ki markeri za pacienti so HLL ovozmo-
`uva identifikacija na pacienti koi imaat 
visok rizik od progresijaта. Ovoj progno-
sti~ki model mo`e da vlijae na klini~kata 
odluka za zapo~nuvawe na tretmanот.  
 
Klu~ni zborovi: hroni~na limfocitna leuke-
mija, prognoza, pre`ivuvawe bez terapija. 
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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 
IgG -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.    IGHV 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 

status 
-3.49108 0.000481 

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) 
R = .95147613 R² = .90530683 Adjusted R² = .88839733 
F(15,84) = 53.538 p < 0.0000 Std. Error of estimate: 2.3475 

 
N = 100 

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
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 
status 

-0.172195 0.087495 -2.40838 1.223734 -1.96806 0.050000

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 
 
 
 


