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Abstract

Objective: This study aimed to evaluate the relation of Lactate dehydrogenase (LDH) levels with stage of the
disease and it role in monitoring tumor response to therapy in lymphoma patients.

Methods. LDH levels were evaluated on 65 diagnosed Algerian children and compared to healthy control.

Results: Our results revealed that LDH levels were significantly higher in untreated children with both
hodgkin’s and non hodgkin’s lymphomas compared to control. Moreover, it was observed that the higher is the
stage of disease, the more serum LDH level will be. However, there was a significant fall in serum LDH activity
by completion of the chemotherapeutic courses.

Conclusion: LDH plays an important role in tumor initiation and maintenance. The elevated serum LDH may
reflect, release of the enzyme from malignant cells and suggest that they may reflect tumor burden and
therefore correlate with disease progression.
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Introduction

Lymphoma is a group of malignancies characterized
by malignant cell infiltrations of the
lymphatic system. It represents the third most common
cancer in children and has classically been divided into
two distinct groups : Hodgkin’s lymphoma (HL) and non-
Hodgkin’s lymphoma (NHL). HL is a common lymph
node cancer of germinal center B-cell origin, which is
characterized by malignant Hodgkin and Reed-Sternberg
(HRS) cells mixed with a dominant background
population of reactive lymphocytes and other
inflammatory cells!. The most accepted histologic
classification, the Rye classification system, defines four
histologic subtypes of HL : lymphocytic predominace
(LP), mixed cellularity (MC), lymphocytic depletion (LD),
and nodular sclerosis (NS)%. NHL refers to a group of
diverse tumors derived from cells of lymphocytic lineage.
It occurs as clonal proliferations of single cells at any
stage of lymphocyte development. In children,
lymphoblastic lymphoma, Burkitt Iymphoma and
anaplastic large-cell lymphoma predominate®. There is
male predominance in childhood NHL, except for primary
mediastinal large B-cell lymphoma, which has nearly the
same incidence in both sexe. In contrast to adult NHL,
childhood NHL are typically high grade, always diffuse
and often associated with extra-nodal diseases, but with
intensive multiagent chemotherapy, the outcome is
favorable*,

Lactate dehydrogenase (LDH), a cytoplasmic
enzyme, reversibly catalyzes the conversion of
pyruvate to lactate, which is the last step of glycolysis.
Even under normal oxygen concentrations in
malignancies, pyruvate transformation to lactate is
upregulated®. The tumor microenvironment acidification
can promote tumor progression and metastasis °. There
are many tissues in which LDH is widely expressed, such
as heart,muscle, and various tumors, and it is detectable
in serum. High serum lactate dehydrogenase (SLDH)
levels have been reported as a poor prognostic indicator
in non small cell lung cancer, malignant lymphoma,
pancreatic carcinoma, and colorectal cancer’°,
Furthermore, current European and American Joint
Committee on Cancer (AJCC) recommend SLDH as a
staging and progression marker in melanoma'!. In
addition, high LDH protein expression also correlates
with poor outcome and metastasis in many solid tumors
12

In this study, serum LDH level was measured in
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Algerian children with lymphoma and its
relation with clinical presentation, stage of the disease
and response to therapy was investigated in patients
with Hodgkin's and non-Hodgkin's lymphoma.

Materials and Methods

This study was carried out with blood samples
taken from 65 children, 32 NHL and 33 HD. The mean
age was 11 years, while age range between 4 and 18
years. The mean age at disease onset was 7 ranging
from 1 to 12 years. Patients came from the Department
of Hematology, University Hospital Center of Beni
Messous, Algeria. They had already a confirmed
histologic diagnosis of lymphoma. The clinical data of
age, gender, stage of disease and histologic subtype
were recorded. Patients were treated for 14 weeks with
LBM 2001 group B protocol (Prednisone, cyclophospha-
mide, vincristine, MTX) for non-Hodgkin's lymphoma and
ABVD protocol (Adreamycien, bleomycin, vinblastine And
dacarbazine) for hodgkin's disease. The patients
received, according to their stage, two or three cures.
The control group consisted of 75 unrelated healthy
subjects, with no chronic or autoimmune disease and no
personal or family history. The mean age was 13 years
(Table.1). Serum LDH and other biochemical and
hematological parameters were measured spectropho-
tometrically using biochemical analyzer. LDH level of >
470 U/L is considered high according to ILabTest TM
LDH-P (Normal range is 235-470U/L). Statistical analysis
was performed and results are expressed as mean+SD.
Differences between lymphoma and control groups were
assessed using the Student’'s t test. Regression and
correlation analyses between variables were performed
by calculating Pearson’s correlation coefficients (r). P
values of > 0.05 were considered not significant.

Results:

Analysis of LDH concentration shows that the
serum LDH level was significantly higher in untreated
children with both hodgkins and non hodgkin’s
lymphomas compared to control group (p<0.001).
Furthermore, this level increased during disease growth
time. When HL and NHL patients were separately
studied against the control group the difference was
significantly high, more remarkably in NHL patients. On
the other hand, the mean serum LDH level in NHL
patients was significantly higher than that of HL
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(646.72+51.02 vs. 557.85+44.16 , p=0.01)(Figure.1).

Characteristics Patients (n=65)

HL (n=33) NHL (n=32)

Age (years)

Mean 11 11
Range 18-Apr 18-Apr

Age at disease onset (years)

Mean 7 7
Range 12-Jan 13-Feb

Gender 72.72 78.12
Male (%) 27.27 21.87
Female (%)

Histological types - 37.5
Thoracic (%) - 46.87
Abdominal (%) - 15.62
Maxillary (%) 54.54 -
Nodular sclerosis (%) 18.18 -
Lymphocyte-rich (%) 27.27 -
Mixed cellularity (%) 0 -

Lymphocyte-depleted (%)

Stage 24.24 15.62
I (%) 51.51 37.5
II (%) 24.24 46.87
III (%) 0 0
IV (%)
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The effect of chemotherapeutic treatment on serum LDH
level in HL and NHL patients is shown in figure 2. As illus-
trated, there was a significant fall in serum LDH activity
by completion of the chemotherapeutic courses in both
HL and NHL groups of patients (360.85 + 15.36 vs.
557.85 + 44.16, p<0.001 ; 345.50+ 21.49 vs. 646.72 +
51.02, p<0.001).
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gnificantly lower in lymphoma patients compared to con-
trol (p<0.001)(Figure.4). However, the total WBC count
and Erythrocyte sedimentation rate were significantly
higher in lymphoma patients compared to control
(p<0.001)(Figure.5).

Pearson correlation analysis of serum LDH among HL and
NHL patient groups showed no correlation between
serum LDH levels and biochemical or hematological para-
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The relation of extent of the disease represented
by stage of lymphoma to the mean serum LDH level is
shown in figure 3. It was observed that the higher is the
stage of disease, the more serum LDH level will be. This
difference was notably high among NHL groups. In fact,
The serum LDH level was significantly higher in patients
in stage III + IV than in patients in stage I + II in HL
(735.38 + 73.40 vs. 501.04 + 28.26, p<0.0001) and NHL
patients (771.07 + 49.49 vs. 537.00 + 37.88, p<0.0001).
The survival rate for five years after the treatment was
93.75%. The analysis of LDH levels of diagnosed pa-
tients against their survival rates, showed that those with
higher LDH levels were exposed to early relapse of their
disease. However, there was no significant correlation
between LDH level before the treatment with survival
rate.

Liver and kidney function tests and blood cell
count in total HD and NHL patients were compared to
control. The levels of albumin and hemoglobin were si-
DOI :
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meters (Table.2).
Discussion

Among biochemical parameters, lactate dehydro-
genase (LDH) represents a very valuable enzyme in pa-
tients with malignant lymphomas. The serum level has
been considered as very important in the evaluation of
disease extension in non- Hodgkin's lymphomas (NHL)
and Hodgkin's disease (HD)*.

In this study, we have analazed the relation bet-
ween serum LDH level, stage and response to treatment
on 33 patients with HL and 32 patients with NHL. The
LDH level was significantly elevated in lymphoma patients
compared to control. This finding agrees with that, re-
ported by other investigators'*!>.This intense LDH level
observed in patients during cancerous conditions may be
the result of high glycolytic rate'®. In fact, the high glyco-
lytic rate is important for rapidly proliferating cancers


http://www.openaccesspub.org/
http://openaccesspub.org/
http://openaccesspub.org/journal/jhor
http://dx.doi.org/10.14302/issn.2372-6601.jhor-17-1473

Freely Available Online

* k%

1000 -

800
>
T
(m)]
-

I
Stage I+l Stage IlI+1V
HL

:Figure 3. Increased serum LDH level in patients in stage III + .
1 IV, ¥%%p < 0.001. |
1 |

* %
60 -
* %%
16
o 40 i T
- 14 c
£ —_
e 2
=
2 50 12 =
<
10
0- T T T
NHL HL Control
M Abumin Hb

www.openaccesspub.org |

CC-license DOI:


http://www.openaccesspub.org/
http://openaccesspub.org/
http://openaccesspub.org/journal/jhor
http://dx.doi.org/10.14302/issn.2372-6601.jhor-17-1473

Freely Available Online

* %%
* k%
100 - - 200
. 80 -
o -
2 150
E 607 2
(&} 3
100
; 40 - 3
=
20 - L 50
O'ﬁ T ﬁ T - T
NHL HL Control

e e e e e e e e e e e e — — m — — — — — — — — — — — — — — — — — ——— — — — ———— ————— 4

NHL HL
PAL 0.03 -0.12
ALT 0.09 0.32
AST -0.04 0.03
Alb -0.03 0.08
UA 0.22 0.26
Urea -0.04 0.22
Creat -0.18 -0.08

WBC -0.08 0.1
RBC -0.03 -0.14
Hb -0.12 -0.03
Platelets 0.35 0.29
ESR -0.18 -0.19

not only as a major energy source but also to provide activity and the extent of the lymphoma represented by
such cells with precursors for nucleotide and lipid bio- stage of the disease.In fact, increased serum LDH is a
synthesis'’. common finding in patients with cancer and is generally

Similar to results of many previous studies'®!°, attributed to tumor agressiveness or a high tumor
our data show significant correlation between serum LDH burden.
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Protein kinases, various hormones and growth
factors have been shown to regulate LDH gene
expression?®?!, In most cases, these factors induce a
shift towards A-subunit containing isoenzymes which can
derive more energy under anaerobic
conditions. Furthermore, it has been shown that TNFa is
capable of inducing LDH-A expression in cultured Sertoli
cells®?. Human lymphoma cells obtained from fresh
tumor samples have been shown to produce TNFZ. It is
therefore possible that the serum LDH alterations
observed in lymphoma patients may be due to the
production of inflammatory cytokines. The importante of
serum LDH as a direct indicator of tumor burden has
already been pointed out in other clinical studies®*?>.
Indeed, mechanisms for energy production involved in
cell duplication require a high LDH cell content and
renewal of NAD resynthesis, in support of a continuing
glycolysis. For a given tumor bulk LDH production is
conceived as being proportional to its metabolic and
proliferative activity. Accordingly, high LDH production
suggests either large tumor bulk or a fast proliferation in
a smaller tumor, and this could explain an aggressive
course and a poorer response to therapy?®?’.

In addition, the tumor cells may produce LDH
enzyme to respond to the increase of lactic acid,
resulting in oxidtive reductive reaction to become
pyruvic acid. High LDH level describes high
aggressiveness and proliferation of the tumor cells.
Therefore, LDH level in NHL is a marker of cell turnover
and correlated with tumor burden. Several studies
showed correlation between LDH level and the result of
therapy. High LDH level often provides less response to
the result of therapy, often relapses, and has a potential
of metastasis®.

Lactate efflux provokes a local inflammatory
response that attracts immune cells such as
macrophages, which secrete cytokines and growth
factors that drive tumor cell growth and
metastasis®*. Indeed, the inflammatory response is
often necessary for tumor progression, and elevated
numbers of inflammatory cells, such as tumor-associated
macrophages, connote poor prognosis®’. Furthermore,
lactate in the tumor cell milieu impairs the adaptive
immune response, disabling immune surveillance®>*,
Thus, lactate also appears to promote tumorigenesis via
non—tumor cell mediated effects on the inflammatory
and immune responses.

DOl :
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Conclusion

Lactate dehydrogenase (LDH) plays an
important role in tumor initiation and maintenance since
its ability to function in anaerobic metabolism helps
cancer cells grow even after their rapid proliferation
leads to low-oxygen conditions in the tumor
microenvironment. The elevated serum LDH could be
used to select patients who will benefit from more
intensified treatment.
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