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OBJECTIVE    To analyze the prognostic factors in patients with 
non-Hodgkin’s lymphoma (NHL) and to investigate the prognostic 
value of the absolute lymphocyte count (ALC) in peripheral blood 
in NHL patients at admission. 
METHODS    The clinical features and follow-up data from 108 
NHL patients whose diagnosis was confi rmed through pathologic 
examination during a period from January 2000 to January 2008 
were reviewed. SPSS 14.0 package was used for statistical analysis, 
and the Kaplan-Meier curve method for assessment of survival 
probability. Furthermore, the Cox regression model was utilized 
for multivariate analysis for all parameters which were statistically 
signifi cant and confi rmed by univariate analysis. 
RESULTS    In the 108 NHL patients, the male-female ratio was 
approximately 1.5 : 1 and the median age was 48 years. Before 
treatment, 61.1% of the patients had stage I and II disease, based 
on the Ann Arbor Clinical Classifi cation. The ECOG performance 
status (PS) score reached a range from 0 to 1 in about 93% of total 
patients, and an elevated serum lactate dehydrogenase (LDH) was 
seen in 19.2%. Based on the international prognostic index (IPI) 
score, 80.6% of patients were in the low risk group. On admission, 
35.2% of patients had an ALC ≤ 1 × 109/L. Anemia, i.e. hemoglobin 
(Hb) ≤ 110 g/L was seen in 29.6% and B-symptoms in 26.9% of 
patients. The mean value of Hb was 129.2 ± 17.5 g/L in patients 
with ALC > 1 × 109/L (n = 70) and 98.1 ± 20.6 g/L in those with 
ALC ≤ 1 × 109/L (n = 38), and the diff erence between the 2 groups 
was statistically significant (P < 0.05). With a median follow-up 
period of 2 years, the median survival time was 2.3 years among 
all patients. The 2-year and 5-year overall survival (OS) rates 
were 73.2% and 39.6%, respectively. It was shown by univariate 
analysis that ALC ≤ 1 × 109/L, Hb ≤ 110 g/L, B-symptoms, and the 
IPI ≥ 2 were statistically signifi cant unfavorable prognostic factors 
in NHL patients. Multivariate analysis revealed that ALC ≤ 1 × 
109/L, B-symptoms, and the IPI ≥ 2 were independent unfavorable 
prognostic factors in NHL patients. 
CONCLUSION    The numerical value of ALC and the presence 
of B-symptoms are prognostic factors independent of IPI in 
NHL patients. Clinically, determining prognosis based on the IPI 
combined with simple clinical parameters, such as the numerical 
value of ALC and B-symptom status, might be of more practical 
value in determining individualized treatment regimens for NHL 
patients. 
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Introduction

Non-Hodgkin’s lymphoma (NHL) is a group of immune 
system malignant tumors with significant differences 
in prognosis among patients with the disease. A precise 
prediction on of prognosis would serve as a valuable 
clinical guide when devising individual treatment strate-
gies, so as to improve treatment outcome and reduce 
treatment-related side effects. The international prognos-
tic index (IPI) is a criterion for predicting the prognosis 
of patients with NHL, and it has been widely used on a 
clinical basis. Nevertheless, different prognoses may be 
made in NHL cases with the same IPI value. It has been 
reported recently that there is a close relationship be-
tween the absolute lymphocyte count (ALC) in periph-
eral blood and the prognosis of diffuse large B-cell and 
follicular lymphomas[1,2]. The data from 108 NHL cases 
were reviewed in our study in order to further investi-
gate the relationship between ALC and the prognosis of 
NHL patients. 

Patients and Methods

Patients 
The data from 108 NHL patients with relatively com-
plete clinical and prognostic information during a period 
from January 2000 to January 2008 were collected. The 
diagnoses of all patients were confi rmed through patho-
logic examination. The clinical staging was based on 
the Ann Arbor Clinical Classifi cation. The grouping was 
made based on B-symptoms (fever, emaciation, night 
sweats), i.e., group A was designated as patients without 
B-symptoms, and group B as patients with B-symptoms. 

Treatment methods
Owing to the various phases of the disease, the treatment 
modalities used in the 108 patients were not the same. 
Among the 108 cases, simple surgery was performed 
in 6 patients with early extra-nodular lymphoma, and 
chemotherapy was the main treatment for the other 102 
patients. One of the 102 patients received re-transfusion 
of autologous hemopoietic stem cells after complete 
remission following combined chemotherapy. The com-
bination chemotherapy COP was most frequently used 
in cases with indolent lymphoma, and a regimen with 
adriamycin or pirarubicin as a major component, such as 
CHOP or CTOP etc., was usually employed in the inva-
sive lymphoma cases. 

Follow-up
The deadline of the follow-up period was May 29, 2009. 
The overall survival (OS) time was measured from the 
time of final diagnosis to death or the last follow-up 
visit. Collection of pertinent clinical data from patients 
via telephone was most frequently used during follow-
up. 

Statistical analysis
The Chi-test was used for the inter-group numeration 
data, and the t-test for the measurement of data. The sur-
vival probability was evaluated using the Kaplan-Meier 
curve, and the signifi cance test on the results was con-
ducted using the log-rank test. The Cox regression mod-
el was used for multivariate analysis, and ENTER was 
used for analysis of the variances. The value of P < 0.05 
was considered statistically significant. The SPSS14.0 
software package was also utilized. 

Results

Clinical features
The male-female ratio of the 108 patients was 
approximately 1.5: 1, and the age of the patients ranged 
from 17 to 82 years, with a median age of 48. Before 
treatment, patients with a score of 0-1, evaluated 
using Eastern Cooperative Oncology Group (ECOG) 
Performance Status Scales, accounted for about 93% of 
the total. In the 108 patients, 61.1% were at Ann Arbor 
stage I-II. An increased lactate dehydrogenase level was 
found in 19.2% of patients. Based on the IPI, 80.6% of 
patients were classified into the low risk group. When 
admitted, 26.9% of patients were accompanied by 
B-symptoms, while anemia was found in 29.6%, and 
thrombocytopenia was found in 28.3%. A decreased 
ALC (≤ 1 × 109/L) was seen in 35.2% of patients. The 
108 patients were divided into 2 groups based on the 
ALC level at admission. The comparison of the basic 
characteristics between cases in the 2 groups is shown in 
Table 1. 

Overall survival rate
By the end of the follow-up period, 62 of the 108 
patients had died, and the remaining 46 survived or were 
lost to follow-up. Within the groups, the median follow-
up period was 2 years and the median survival time was 
2.3 years. The 2 and 5-year OS rates were 73.2% and 
39.6%, respectively among patients. 

Univariate analysis of survival 
The effect of ALC and Hb levels, platelet count (PLT) at 
admission, and the presence or absence of B-symptoms 
on the prognosis of NHL patients was respectively 
analyzed. The analytic results showed that the ALC, 
Hb, and B-symptoms correlated with the prognosis of 
NHL patients, while the PLT count did not. The median 
survival time of the patients in the group with ALC ≤ 1 
× 109/L and in the group with ALC > 1 × 109/L was 1.8 
years and 4.8 years, respectively (P < 0.05). The median 
survival time in the group with Hb ≤ 110 g/L and in the 
gorup with Hb > 110 g/L was 2.6 years and 4.2 years, 
respectively (P < 0.05), and that in group A and group B 
was 4.2 years and 2.5 years, respectively (P < 0.05). For 
the effect of various factors on the survival rates, see 
Figs.1-3. 
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Multivariate analysis
The ALC and Hb levels, B-symptom status, and IPI 
were included in the multivariate analysis, and the 
ENTER method was used for analysis of the variances. 
The analytic results indicated that, exclusive of Hb, the 
other 3 parameters were independent prognostic factors 
of NHL patients. For details of the results, see Table 2. 

Discussion

NHL has shown its significant heterogeneity through 
the cellular origins of the disease, through gene 
expression, genetic features, immunophenotype, clinical 
characteristics, and therapeutic reactions among other 

ways. So far, it has been found that a variety of factors 
correlate with the prognosis of NHL patients. With 
continued developments in molecular biology, quite a 
few biological markers of NHL have been found to be 
closely related with the prognosis of the disease. For 
example, utilization of the gene expression spectrum 
may identify the origin of the malignant cells and 
help predict the prognosis of NHL patients. However, 
owing to limitations in technology as well as technical 
conditions, it is difficult clinically to utilize molecular 
biological markers of NHL for the prediction of 
prognosis in individual cases. A simple and feasible 
prognostic indicator could be more practical for clinical 
use. In the clinical setting, the international prognostic 

Table 1. Comparison of basic characteristics of 
108 patients with NHL.

Characteristics
Lymphocyte

P≤ 1 × 109/L
 n = 38 (%)

> 1 × 109/L 
n = 70 (%)

Sex > 0.05

    Male 21 (55.3) 44 (62.9)

    Female 17 (44.7) 26 (37.1)

Mean age (years) 55.6 ± 12.2 51.8 ± 10.1 > 0.05

Stage > 0.05

    I-II 21 (55.3) 45 (64.3)

    III-IV 17 (44.7) 25 (35.7)

General symptoms > 0.05

    A 27 (71.1) 53 (75.7)

    B 11 (28.9) 17 (24.3)

Mean corpuscular hemoglobin (g/L) 98.1 ± 20.6 129.2 ± 17.5 < 0.05

Platelet count (× 109/L) 104 ± 38.6 111.1 ± 32.5 > 0.05

Table 2. Effect of various factors of Cox regression analysis on 
overall survival rate of HNL patients. 

Factors HR (95% CI) P

IPI 2.159 (1.604, 2.906) 0.000

    0-1

    ≥ 2

ALC 0.141 (0.076, 0.260) 0.000

    > 1 × 109/L

    ≤ 1 × 109/L

B-symptoms 1.827 (1.095, 3.048) 0.021

    Negative

    Positive

Hb 0.673 (0.401, 1.130) 0.134

    > 110 g/L

    ≤ 110 g/L Fig.3. Overall survival curves of NHL patients 
with Hb ≤ 110 g/L or > 110 g/L.

Fig.1. Overall survival curves of NHL patients 
with ALC ≤ 1 × 109/L or > 1 × 109/L.

Fig.2. Overall survival curves of NHL patients 
with or without B-symptoms.
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index (IPI) is usually used to evaluate the prognosis of 
NHL patients. IPI is a relatively simple and practical 
parameter, which includes 5 factors, i.e. age over 60 
years, stage-III or IV, at least 1 extra-nodular lesion, 
whether ambulatory or bound to bed or level of care of 
daily life needed, and rise in serum LDH. The grouping 
is made based on the IPI of cases, i.e. the low risk 
(0-1), moderately low risk (2), moderately high risk 
(3) and high risk (4-5) groups. Our study showed that 
the IPI was a readily available independent prognostic 
indicator of NHL, which was similar to the results from 
most of the previous studies. It was also shown in our 
study that besides the simple and practical IPI, ALC and 
B-symptom status at admission were also independent 
prognostic indicators of NHL patients, and that these 
parameters can be easily carried out in clinic. 
    In our study, it was found that cases with a decreased   
ALC at admission accounted for 35.2% of the total. 
Anemia and thrombocytopenia were found in 29.6% 
and 28.3% of the cases, respectively. NHL accompanied 
with B-symptoms accounted for 26.9%. It was reported 
by Talaulikar et al.[3] that a decreased ALC occurred 
in 35.8% of the 165 patients with diffuse large B-cell 
lymphoma 1 month before the fi nal diagnosis. Recently, 
Ray-Coquard[4] also reported that there was a decrease 
in ALC in 27% of diffuse large B-cell NHL patients be-
fore treatment. Hou et al.[5] analyzed the hemograms of 
203 NHL patients at admission, and the results from his 
study revealed that pancytopenia was found in 34.1% 
of patients, anemia in 55.7%, leukocytopenia in 37.4%, 
thrombocytopenia in 35.0%, leukocytosis in 8.4%, and 
thrombocytosis in 6.4%. Duan et al.[6] reported that 
B-symptoms presented in 39.1% of NHL patients. These 
results demonstrate that anemia, decreased ALC and 
B-symptoms are commonly seen in NHL cases. Our 
univariate analysis indicated that anemia was an unfa-
vorable prognostic factor in NHL patients, which was 
in accord with the outcome of previous reports[5]. How-
ever, it was shown in multivariate analysis that anemia 
was not an independent prognostic parameter of NHL.   
Decreased ALC and complicated B-symptoms were un-
favorable prognostic indicators of NHL patients that are 
independent of IPI, and this was similar to the results 
from previous reports[1-4,6]. Since there was an appar-
ent heterogeneity among NHL cases with the same IPI 
value, fundamental clinical parameters should also be 
considered when considering prognosis, and these might 
be of a greater practical value in the implementation of 
individualized treatment regimens. 
    It was reported[1-4,7-11] that ALC could predict not only 
the prognosis of NHL patients, but also the prognosis 
of patients with one of the following: Hodgkin’s lym-
phoma, multiple myeloma, acute leukemia, ovarian 
cancer, metastatic breast cancer, and progressive soft tis-
sue sarcoma. The reason for a poor prognosis in patients 

with decreased ALC remains uncertain. It may be that 
a decreased ALC induces an immunological hypofunc-
tioning, which may be unfavorable to the organism in 
the clearance of tumor cells remained after treatment, 
and, as a result, relapse and progression of the disease 
may easily develop. 
    It was suggested in our study that the ALC in periph-
eral blood at admission and the presence or absence of 
B-symptoms are prognostic indicators of NHL patients 
independent of IPI. Further investigation is needed to 
confi rm the results from our research, since the number 
of the cases is relatively small and the treatment regi-
mens are not the same for all patients in our study. 

Confl ict of interest statement

No potential confl icts of interest were disclosed.

References

1 Siddiqui M, Ristow K, Markovic SN, et al. Absolute 
lymphocyte count predicts overall survival in follicular 
lymphomas. Br J Haematol 2006;134: 596-601. 

2 Kim DH, Baek JH, Chae YS, et al. Absolute lymphocyte 
counts predict response to chemotherapy and survival 
in diffuse large B-cell lymphoma. Leukemia 2007; 21: 
2227-2230. 

3 Talaulikar D, Choudhury A, Shadbolt B, et al. Lym-
phocytopenia as a prognostic marker for diffuse large 
B cell lymphomas. Leukemia & Lymphoma 2008; 49: 
959-964. 

4 Ray-Coquard I, Cropet C, Van Glabbeke M, et al. Lym-
phopenia as a prognostic factor for overall survival 
in advanced carcinomas, sarcomas, and lymphomas. 
Cancer Res 2009; 69: 5383-5391. 

5 Hou M, Hao R. Clinical and hematology analysis of 
bone marrow involvement in NHL. Zhongliu Fangzhi 
1994; 3: 15-17 (Chinese). 

6 Duan XL, Jiang M. Analysis of prognostic factors of 
92 patients with non-Hodgkin lymphoma. Zhongguo 
Zhongliu Linchuang 2008; 35: 71-74 (Chinese). 

7 Porrata LF, Markovic SN. Timely reconstitution of im-
mune competence affect clinical outcome following 
autologous stem cell transplantation. Clin Exp Med 
2004; 4: 78-85. 

8 Angulo GD, Yuen C, Palla SL. Absolute Lymphocyte 
Count Is a Novel Prognostic Indicator in ALL and AML. 
Cancer 2008; 112: 407-415. 

9 Bierman PJ, Lynch JC, Bociek RG, et al. The Interna-
tional Prognostic Factors Project score for advanced 
Hodgkin’s disease is useful for predicting outcome of 
autologous hematopoietic stem cell transplantation. 
Ann Oncol 2002; 13: 1370- 1377. 

10 Behl D, Porrata LF, Markovic SN, et al. Absolute lym-
phocyte count recovery after induction chemotherapy 
predicts superior survival in acute myelogenous leu-
kemia. Leukemia 2006; 20: 29-34. 

11 Porrata LF, Gertz MA, Inwards DJ, et al. Early lym-
phocyte recovery predicts superior survival after au-
tologous hematopoietic stem cell transplantation in 
multiple myeloma or non-Hodgkin lymphoma. Blood 
2001; 98: 579-585.          



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (ISO Coated v2 300% \050ECI\051)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Perceptual
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /sRGB
  /DoThumbnails true
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /Warning
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /Warning
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 600
  /MonoImageMinResolutionPolicy /Warning
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e55464e1a65876863768467e5770b548c62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc666e901a554652d965874ef6768467e5770b548c52175370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA (Utilizzare queste impostazioni per creare documenti Adobe PDF adatti per visualizzare e stampare documenti aziendali in modo affidabile. I documenti PDF creati possono essere aperti con Acrobat e Adobe Reader 5.0 e versioni successive.)
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020be44c988b2c8c2a40020bb38c11cb97c0020c548c815c801c73cb85c0020bcf4ace00020c778c1c4d558b2940020b3700020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken waarmee zakelijke documenten betrouwbaar kunnen worden weergegeven en afgedrukt. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU <>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [595.276 841.890]
>> setpagedevice


