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Abstract

Background: Serum lipids abnormalities have been observed in various forms of cancers including acute leukemia.
Investigators report decreased total cholesterol and HDL, and elevated triglyceride in leukemic patients. Limited
studies have been performed to discover the correlation between abnormal lipids profile and disease activity in
leukemic patients in Iran. This study was done to evaluate the levels of serum lipid in Iranian leukemic patients,
before and after chemotherapy.

Patients and Methods: Seventy eight recently diagnosed and non-treated patients with acute leukemia were included
in our study. Blood specimens were collected without anticoagulant before and after chemotherapy; serum was
separated and total cholesterol, serum triglyceride, high density lipoprotein cholesterol and low density lipoprotein
cholesterol were assessed by enzymatic kits. Statistical analysis was performed using SPSS16.0.

Results: The mean age of patients was 24.87 years (range 9-52), with newly diagnosed acute lymphocytic leukemia
in 48 patients and acute myeloid leukemia in 30 patients. From the participating patients 42(53.8%) were male and
36(46.2%) were female. Data analysis showed that the mean total cholesterol, low density lipoprotein cholesterol
and high density lipoprotein cholesterol, in all age groups and in both sexes, were significantly lower before
chemotherapy than after; whereas, the mean triglyceride was higher before therapy than after.

Conclusion: Based on our findings, it seems that lipid profile assessment can be employed as a beneficial prognostic
factor in acute leukemia. Besides, it can be a simple, fast and economical method to following up the patients’
response to chemotherapy.

Key words: Acute Leukemia, total cholesterol, high density lipoprotein cholesterol, low density lipoprotein
cholesterol, triglyceride.

Introduction

The correlation between levels of serum lipids
and cardiovascular diseases had been studied
comprehensively and the role of abnormal blood
lipid levels had been verified in such diseases 3.
Moreover in recent decades, the researchers’
attention has been attracted towards studying the
role of lipids in different types of malignancies.
Decreased blood lipid levels have been observed in
various forms of cancer including pancreatic, lung,
ovarian and colon cancer; and different hypothesis

have been made to explain the pathogenetic
mechanisms of these alterations **.

Acute leukemia is a malignant disorder which
is created due to clonal expansion of lymphoid
and myeloid progenitors. Many surveys have
been performed considering the serum lipids
abnormalities in acute leukemia and most of them
have demonstrated decreased total cholesterol
and elevated triglyceride in leukemic patients;
nevertheless, changes of different cholesterol
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fractions are divers and contradictious &2,
Several studies have reported some changes in
lipids metabolism at diagnosis time in leukemia.
Although investigators have reported decreased
total cholesterol, decreased HDL and elevated
triglyceride among leukemic patients; there is a
controversy about these changes among different
types of leukemia and between children and
adults with leukemia ®.Limited studies have been
performed in order to discover the correlation
between abnormal lipids profile and disease
activity in leukemic patients #'®.Some research
findings have demonstrated that lipid profile would
get back to normal levels after treatment and in
complete remission phase which corroborates the
correlation between abnormal lipid profile and
disease activity. So the lipid profile of leukemic
patients can be considered as a possible prognostic
or diagnostic factor and might be used as a simple
test for following up the patients response to
chemotherapy *16.

Due to inadequate studies about this subject in
Iran -8 this study was carried out to evaluate the
level of serum lipids among Iranian patients’ who
suffer from acute myeloid and lymphoid leukemia;
in the time of diagnosis as well as after treatment
and complete remission.

Patients and methods

Seventy eight patients with newly diagnosed
acute leukemia who were admitted to different
hospitals of the Tehran University of Medical

Sciences were included to our study. The types of
leukemia were determined by oncologists using
bone marrow aspiration and other particular
tests. This study was approved by the university’s
ethics committee and before initiating the
study, written consent was obtained from each
patient. Blood samples were obtained before and
after chemotherapy, after an overnight fast. All
cases were recently diagnosed and non-treated
acute leukemic patients. Blood specimens were
collected after conclusive diagnosis and segregated
serum was kept in freezer for lipid testing. After
chemotherapy, patients were followed up in
professional clinical centers; and the other blood
specimens were collected after complete remission
based on clinical and paraclinical criterion. Among
these patients children received chemotherapy
with vincristine, adriamycin and asparaginase;
and cyclophosphamide, daunorubicin, vincristine
and cytosar were prescribed for adult patients.
Blood specimens were collected without
anticoagulant and serum was separated from RBCs
by centrifugation. Triglyceride and total cholesterol
were determined using laboratory kits purchased
from ZistShimi Company, Tehran Iran. Direct analysis
of high density lipoprotein cholesterol (HDLC) was
done using ELITECH kits (France). LDL cholesterol
direct SL kits from ELITECH Company (France) were
used for direct analysis of low density lipoprotein
cholesterol. All measurements were done by auto-
analyser automatically.

Statistical analysis was performed using SPSS
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Figure 1: Age and sex distribution of patients with acute leukemia.
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version 16.0. Paired T test and Wilcoxon signed-
rank tests were used to compare the mean lipid
levels at diagnosis and after chemotherapy.

Results

A total of 78 patients, mean age 24.87 years
(range 9-52), including 48 newly diagnosed
acute lymphoblastic leukemia and 30 acute
myeloid leukemia patients were included in our
study. From the participating patients 42(53.8%)
were male and 36(46.2%) were female. The
age and sex distribution of studied patients are
presented in figure 1.

The results indicate that the mean serum total
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cholesterol concentrations among un-treated
patients were 112.54, 120.44, 165.40, 107.50 and
122.80mg/dl for the <15, 15-25, 25-35, 35-45, and
>45 years age groups respectively. After treatment,
the total cholesterol concentrations upraised to
150.80, 155.22, 206.10, 136.50, 172.20mg/dI for
these age groups. Comparison of the mean total
cholesterol in different age groups, using paired
T tests, showed a significant difference (P=0.001)
between before and after treatment concentrations
(Figure 2).

The mean serum triglyceride concentrations
among un-treated patients were 197.08, 197.11,
224,90, 101.00 and 159.00 mg/dl for the <15,
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Figure 2: Comparison of the mean total cholesterol levels in different age groups of patients with acute leukemia

before and after chemotherapy.
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Figure 3: Comparison of the mean triglyceride levels in different age groups of patients with acute leukemia before

and after chemotherapy.
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15-25, 25-35, 35-45, and >45 years age groups
respectively; which decreased to 134.80, 128.33,
139.40, 72.00 and 109.20mg/dI, in treated patients.
Comparison of the mean triglyceride in different
age groups, using paired T tests, showed significant
difference (P=0.003) between before and after
treatment concentrations (Figure 3).

The mean serum low density lipoprotein
cholesterol among un-treated patients in different
age groups was 70.8, 78.00, 107.80, 71.50 and
79.40 mg/dl respectively. After therapy LDLC
levels elevated to 105.00, 92.56, 113.40, 84.50,
119.60mg/dl for these age groups. Comparison of
the mean LDLC in different age groups, using paired
T tests, indicated significant difference (P=0.032)
between before and after treatment concentrations
(Figure 4).

The mean serum high density lipoprotein
cholesterol (HDLC) before treatment was 24.08,
24.10, 25.60, 26.50 and 27.00mg/d| for the <15,
15-25, 25-35, 35-45, and >45 years age groups and
after treatment these levels increased to 37.38,
36.00, 40.50, 37.50, 33.60mg/dl respectively.
Comparison of the mean HDLC in different age
groups, using paired T tests, displayed significant
difference (P=0.001) between before and after
treatment concentrations (Figure 5).

Data analysis illustrated that the mean total
cholesterol, LDLC and HDLC, in all age groups and in
both sexes, were significantly lower before therapy
than after; whereas, the mean triglyceride, in all

age groups and in both sexes, were significantly
higher before therapy than after therapy. Table 1
shows comparison of the mean serum lipids of all
patients before and after chemotherapy. Statistical
analysis using paired T test indicated a significant
difference in mean cholesterol, triglyceride, LDLC
and HDLC between un-treated and treated groups
of patients. Aditionally, Wilcoxon signed-rank
test confirmed the significant difference among
these parameters before and after chemotherapy
(P=0.001).

Discussion

Attempts have been made to evaluate the
correlation between serum lipids in leukemic
patients and the disease activity and response to
chemotherapy **. Due to the high rate of expansion
and metabolism in cancer cells, cholesterol and
otherintracellular lipids decrease in these cells. This
may lead to over-expression of LDL receptors which
causes the serum LDLC to decline. For instance, in
malignant cells of AML, LDL uptake increases up to
100 folds *°.

Many researchers have performed studies about
the serum lipids abnormalities in acute leukemia
which have demonstrated a significant difference
in lipid profile compared to normal individuals.
First in 1982, Spigel et al., studied the serum lipids
changes in leukemia and lymphoma. The data
they presented, demonstrated decreased levels of
HDLC as well as increased levels of triglyceride and
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Figure 4: Comparison of the mean LDLC levels in different age groups of patients with acute leukemia before and

after chemotherapy.
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CLDL-V in relapse phase which gets back to normal
levels after remission ', Favrot et al.*> and Budd et
al.?° reported hypertriglyceridemia and a decline in
total cholesterol, HDLC and LDLC among leukemic
patients. Similar results have been observed by
Naik et al. 2 (in 55 leukemic patients) and Tao et
al.2! (in 86 ALL patients). Another study by Vesal
et al. on children with ALL, showed elevated
triglyceride levels and decreased cholesterol
and LDLC concentrations in comparison with the
control group Y. In this regard, other researchers
have evaluated the lipids profile pre- and post-
chemotherapy. Their results indicate that lipids
profile is altered in relation to leukemia’s activity.
In 1996, three different groups indicated that the
total cholesterol, HDLC and LDLC are increased
after therapy, but triglyceride and VLDL which were
high before chemotherapy, would become normal
after remission 2*2%. Juliusson et al. reported
hypercholesterolemia in hairy cell leukemia
patients after treatment °. Halton et al. studied
lipid profile in children with ALL and realized that
triglyceride levels are elevated and HDLC levels are
reduced, but there was no significant increase in
triglyceride levels after remission . Musolino et al.
evaluated the lipid profile in ALL patients and found
that the total cholesterol and LDLC levels are lower
than normal before chemotherapy; and although
they would increase after remission, it will still be
lower than normal levels .
Moschovietal.indicated thatthereisasignificant
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difference in triglyceride, LDLC and HDLC levels
between un-treated and treated patients; as LDLC
and HDLC levels were low before chemotherapy
and increased after remission, but triglyceride was
the vice versa . Veena et al. evaluating chronic
myeloid leukemia (CML) patients realized that total
cholesterol, LDLC and HDLC levels were low before
chemotherapy and increased after remission but
no significant decline was observed in triglyceride
levels after remission 4.

Gokhale et al. compared the lipids profile
of children with ALL with a control group. They
reported that regardless of the type of treatment,
there was no difference between total cholesterol
in treated and control groups *°. Kuliszkiewicz et al.
studied 238 cancer patients; 84 of them were ALL
patients. They reported that there was a significant
difference in lipid levels, especially in HDLC,
during the disease and after the remission; and
the triglyceride levels is high before treatment 7.
Previous studies have shown that leukemic blood
and bone marrow cells from ALL patients can uptake
HDLC with a higher rate than normal cells. Total
cholesterol, HDLC and LDLC in leukemic patients
is lower than normal individuals; but, TG and VLDL
show no significant differences %26, Some studies
suggest that lipid abnormalities might be due to
using some chemotherapy drugs like asparginase
1827 Hasan et al. showed that asparginase would
cause hypertriglyceridemia; in their study, plasma
LDL was significantly increased during therapy with
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Figure 5: Comparison of the mean HDLC level in different age groups of patients with acute leukemia before and after

chemotherapy.
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asparginase 8. Another study performed by Halton
et al. indicated extremely elevated TG levels during
combination therapy with L-asparaginase and
corticosteroid %,

Cholesterol decline and triglyceride increase are
common findings in all these researches. However,
there are contradicting findings considering the
LDLC and HDLC levels which is probably due to using
different calculation methods instead of direct
analysis &4, Our results were in agreement with
most studies in this area 2. In the present study,
triglyceride levels decreased after chemotherapy;
similar results were observed by Tao et al. and
Naik et al ** %, Total cholesterol was lower than
normal range before chemotherapy, in all age
groups and rose significantly after chemotherapy
and in remission phase. This was in agreement with
findings of Tao et al. and Moschovi et al. and in
contrast with findings of Gokhale et al 101315,

Inthe present study, HDLCand LDLC levels before
chemotherapy were lower than their levels after
therapy and both parameters elevated significantly
after remission. Our findings about HDLC were in
agreement with findings of Kuliszkiewicz et al 7. It
is remarkable that in most studies LDLC levels were
obtained by calculation method, but in our study
they were obtained by direct analysis. We think due
to the abnormal lipid profile in leukemic patients
and the usage of triglyceride concentration in LDLC
calculation formula, our results are more reliable
than the others.

Conclusion

Based on our findings, it seems that lipid
profile assessment can be employed as beneficial
prognostic factor in acute leukemia. Besides, it can
beasimple, fastand economical methodtofollowing
up the patients’ response to chemotherapy.

Acknowledgment

This study was performed by the faculty of Allied
Medical Sciences, Tehran University of Medical
Sciences and was supported by a grant from the
Tehran University of Medical Sciences (research
project number 2844)The authors thank the
research committee of the faculty, all authorities
and office workers of the research assistance office
of the Tehran University of Medical Sciences. The
authors also gratefully acknowledge the assistance
of the hematology and oncology research centers
of Shariati hospital and Dr. Mina, children medical
center’s professor, for her assistance in sample
collection.

References

1. No authors listed. Randomized trial of cholesterol
lowering in 4444 patients with coronary heart
disease: the Scandinavian Simvastatin Survival
Study (4S). Lancet. 1994;344(8934):1383-9.

2. Castelli WP, Garrison RJ, Wilson PW, Abbot RD,
Kalousdian S, Kannel WB. Incidence of coronary
heart disease and lipoprotein cholesterol levels. The
Framingham Study. JAMA. 1986; 256(20):2835-8.

3. Kritchevsky SB, Kritchevsky D. Serum cholesterol
and cancer risk: an epidemiologic perspective. Annu
Rev Nutr. 1992;12:391-416.

4. Fiorenza AM, Branchi A, Sommariva D. Serum
lipoprotein profile in patients with cancer. A
comparison with non-cancer subjects. Int J Clin Lab
Res. 2000;30(3):141-5.

5. Feinleib M. Review of the epidemiological
evidence for a possible relationship between
hypocholestrolemia and cancer. Cancer Res.
1983;43(3):2503-7.

6. Halton JM, Nazir DJ, McQueen MJ, Barr RD. Blood
Lipid Profile in Children with Acute lymphoblastic

Table 1: Comparison of serum lipids concentrations (meantSD) pre- and post- chemotherapy.

Serum lipids* Pre-chemotherapy Post-chemotherapy P Value
cholesterol 128.97 + 8.53 168.01+11.66 0.000
triglyceride 194.41+ 18.28 127.85+8.59 0.000

HDLC 25.31+1.22 37.38+1.78 0.000
HDLC 82.85+6.76 105.10+ 6.41 0.032

*All values are expressed in milligrams per deciliter.

IRANIAN JOURNAL OF BLOOD AND CANCER


http://ijbc.ir/article-1-430-en.html

10.

11.

12.

13.

14.

15.

16.

17.

18.

leukemia. Cancer. 1998; 83(2):379-84.
Kuliszkiewicz-Janus M, MaleckiR, Mohamed AS. Lipid
changes occurring in the course of hematological
cancers. Cell Mol Biol Lett. 2008;13(3):465-74.
Baroni S, Scribano D, Pagano L, Zuppi C,
Leone G, Giardina B. Lipids and lipoproteins in
acute lymphoblastic leukemia(ALL). Leuk Res.
1994;18(8):643-4.

Juliusson G, Vitols S, Liliemark J. Disease related
hypocholestrolemia in patients with hairy cell
leukemia. Positive correlation with spleen size but
not with tumor cell burden or low density lipoprotein
receptor activity. Cancer. 1995; 76(3):423-8.
Moschovi M, Trimis G, Apostolakou F, Papassotiriou
I, Tzortzatou-Stathopoulou F. Serum lipid alterations
in Acute Lymphoblastic Leukemia of childhood. J
Pediatr Hematol Oncol. 2004; 26(5):289-93.
Musolino C, Calabro L, Bellomo G, Cincotta M,
Di Giacomo V, Pezzano C, et al. lipid profile in
hematologic neoplasms. Recenti prog Med.
2002;93(5):298-301.

Favrot MC, Dellamonica C, Souillet G. Study of blood
lipids in 30 children with a malignant hematological
disease or carcinoma. Biomed pharmacother
.1984;38(1): 55-9.

Tao LJ, Qin YQ. Alteration of serum lipids in patients
with acute leukemia and its clinical significance.
Zhongguo Shi Yan Xue Ye Xue Za Zhi. 2002;10(4):371-2.
Ghalaut VS, Pahwa MB, Sunita, Ghalaut PS.
Alterations in Lipid profile in patients of chronic
myeloid leukemia before and after chemotherapy.
Clin Chim Acta. 2006;366(1-2):239-42.

Gokhale CD, Udipi SA, Ambaye RY, Pai SK, Advani
SH. Post therapy profile of serum total cholesterol,
retinol and zinc in pediatric acute Lymphoblastic
Leukemia and Non Hodgkin’s lymphoma. J Am Coll
Nutr. 2007;26(1):49-56.

Zalewska-Szewczyk B, Matusiak I, Wyka K, Trelinska
J, Storalska M, Mlynarski W. Changes in the lipid
profilein children with acute lymphoblastic leukemia
-the influence of the disease and its treatment. Med
Wieku Rozwoj. 2008;12(4Pt2):1035-40.

Vesal P, Mirchi A, Shafaghi B. Study of serum lipid
profiles in children with acute Ilymphoblastic
leukemia referred to ShahidBeheshti University
of Medical Sciences Hospitals (1999-2001).The
Jolurnal of Urmia University of Medical Sciences.
2001;12(1):83-90.

Arzanian M T, Eghbali A, Alavi S, Shamsian B, Malek F,
Azargashb E. L-Asparginase effect with 6000U/m. 2

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

Serum Lipid Profile Alterations in Acute Leukemia ...

on lipid profile in children with acute lymphoblastic
leukemia. Blood. 2010;6(2):85-93.

Spiegel RJ, Schaefer EJ, Magrath IT, Edwards BK.
Plasma lipid alterations in Leukemia and lymphoma.
Am J Med. 1982;72(5):775-82.

Budd D. Ginsberg H. Hypocholesterolemia
and acute Myelogenous leukemia. Association
between disease activity and plasma low-density
lipoprotein cholesterol concentrations. Cancer.
1986;58(6):1361-5.

Naik PP, Ghadge MS, Raste AS. Lipid Profile in
Leukemia and HodgkinsDisease. Indian J Clin
Biochem. 2006; 21(2):100-2.

Baroni S, Scribano D, Zuppi C, Pagano L, Leono
G, Giardina B. Lipids and lipoproteins in acute
lymphocytic and nonlymphocytic leukemia. Acta
Haematol. 1996;96(1):24-8.

Scribano D, Baroni S, Pagano L, Zuppi C, Leone G,
Giardina B. Return to Normal values of lipid pattern
after effective chemotherapy in acute lymphoblastic
leukemia. Haematologica. 1996;81(4):343-5.

Aixala M , Sarandria CN, Speroni JG.
Hypocholestrolemia in hematologic neoplasms
Sangre(Brac). 1997;42(1):7-10.

Goncalves RP, Rodrigues DJ, Maranhao RC
Uptake of high density lipoprotein (HDL) cholestryl
esters by human acute leukemia cells. Leuk Res.
2005;29(8):955-9.

Kornblau SM, Banker DE, Stirewalt D, Shen D,
Lemker E, Verstovsek S et al. Blockade of adaptive
defensive changes in human cholesterol uptake
and synthesis in AML by the addition of pravastatin
to idarrubicin+ high dose Ara-C :a phase 1 study.
Blood. 2007;109(7):2999-3006.

Parsons SK, Skapek SX, Neufeld EJ, Kuhlman C, Young
ML, Donnelly M, et al. Asparaginase-Associated Lipid
Abnormalities in Children With Acute Lymphoblastic
Leukemia. Blood. 1997;89(6):1886-95.

Hasan JG. Lipid profiles ain children with acute
lymphoblastic leukemia on L-asparginase therapy.
MJBU. 2010;28(2):51-8.

[ Downloaded from ijbc.ir on 2026-02-12 ]

Volume 6 | Issue 1 | Autumn 2013


http://ijbc.ir/article-1-430-en.html
http://www.tcpdf.org

