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Introduction

Asparaginase is an effective drug in the treatment 
of childhood acute lymphoblastic leukemia (ALL) 
and has been an important component of most 
childhood ALL regimens for more than 30 years[1]. 
Asparaginase can cause a variety of side effects, 
including hypersensitivity reactions, pancreatitis, 
hyperglycemia and hypoglycemia, as well as 
increased risks of both bleeding and thrombosis. 
Asparaginase and steroids are often used together in 
children with ALL and both have profound effects 
on lipid metabolism. Therefore, hyperlipidemia 

is common in these patients. Mild hyperlipidemia 
is rarely associated with severe complications. 
However, the risk of major clinical problems, such as 
pancreatitis and neurological complications, increases 
significantly when triglyceride (TG) level is greater 
than 1,000 mg/dl[2]. Here, we report a patient with 
ALL who developed extreme hypertriglyceridemia 
without clinical symptoms during reinduction of 
maintenance therapy. Following administration of oral 
gemfibrozil, her TG and cholesterol levels gradually 
fell to within normal range and further treatment of 
ALL was not altered.

Case Report

A previously healthy 13-year-old girl (weight 
75th percentile, height 75th percentile, body mass 
index 22.1) displayed symptoms of fever and 
epistaxis for 2 weeks. The complete blood count 
revealed an elevated leukocyte count (92.41×109/
l) with circulating blasts (84%). Platelet count 
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Asparaginase has been used in the treatment of childhood acute lymphoblastic leukemia (ALL) 
for more than 30 years. It is combined with steroids in most pediatric ALL treatment protocols and 
hyperlipidemia is a common side effect. However, severe hyperlipidemia is rare. Risk of major 
clinical complications increases significantly when serum triglyceride level is greater than 1,000 mg/
dl. Here, we report a child with ALL who developed extreme hypertriglyceridemia without clinical 
symptoms during reinduction of maintenance therapy. Following administration of oral gemfibrozil, her 
triglyceride and cholesterol levels gradually fell to within normal range. Further treatment of ALL was 
not altered and her hyperlipidemia resolved without sequelae. 
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and hemoglobin were 28×109/ l  and 13.2 g /
dl, respectively. The diagnosis of B-precursor 
ALL was made after bone marrow examination 
and cytogenetic analysis of the bone marrow 
blasts showed 46,XX, der(19) t(1;19)(q25;q13.1)
[10]/46,XX[4]. She did not have a family history of 
lipid disorders. The initial serum levels of fasting 
glucose, cholesterol and TG were within normal 
range.

Five-week induction was implemented based on 
the Taiwan Pediatric Oncology Group ALL 2002-
High Risk protocol with prednisolone, vincristine, 
epirubicin, and asparaginase[3]. She completed 
induction chemotherapy without significant side 
effects and complete remission was achieved. 
Further, she received four courses of high dose 
met hot rexate  (5  g /m 2) 
with 6 -mercaptopur ine 
a nd  t r ip le  i n t r a t he ca l 
therapy as consolidation 
t reatment according to 
the protocol.  Although 
there were two episodes of 
leukoencephalopathy, which 
may have been associated 
with the use of methotrexate, 
the gi rl was quite well 
without any neurological 
symptoms at the beginning 
of maintenance therapy.

There were no pr ior 
hyperglycemic episodes. 
Asparaginase (10,000 U/
m2) was administrated on 
day 1 of the 3rd week of 
maintenance therapy with 
daily 6-mercaptopurine. 
Dyspnea with Kussmaul 
respirations and poor oral 
intake were noted on day 
5. Laboratory evaluation 
showed hyperglycemia 
(glucose level 703 mg/
dl) and metabolic acidosis 
w i t h  t h e  p r e s e n c e  o f 
ur inary ketones, which 
met the criteria for diabetic 

ketoacidosis (DKA). Elevation of TG (989 mg/dl) 
and cholesterol (358 mg/dl) levels was also found. 
There were no other concurrent events, such as 
infections. With insulin use and adequate f luid 
management, she recovered quickly without any 
sequelae or the need for additional medication. She 
continued to receive chemotherapy according to the 
protocol without any alterations. Serum lipid and 
glucose levels returned to within normal range. 

Three-week reinduction was started at week 
7 of maintenance therapy. She was scheduled to 
receive weekly vincristine (1.5 mg/m2) and three-
times-weekly asparaginase (6,000 U/m2), as well 
as epirubicin (30 mg/m2) on days 1 and 8 and oral 
dexamethasone (8 mg/m2) on days 1-8 and 15-21. 
On day 15, routine laboratory evaluation revealed 
extreme hypertriglyceridemia (8,462 mg/dl) and 
high serum cholesterol level (1,143 mg/dl) without 
any clinical symptoms. Markedly lactescent blood 
was noted (Fig. 1). Her fasting glucose level was 80 
mg/dl. There was no evidence of pancreatitis and 
amylase and lipase concentrations were normal. 
Magnetic resonance image of the brain showed no 
vascular thrombosis. Moreover, her apolipoprotein 
E genotype was normal (E3E3). Due to the absence 
of associated clinical manifestations, only an 
antilipidemic agent (gemfibrozil) was used and 
her TG and cholesterol levels gradually returned 
to within normal range. On regular antilipidemic 
medication during maintenance therapy, she 
completed therapy without alterations in the 
protocol. She is now in complete remission and 
doing well without any medication. Follow-up 
laboratory examinations were normal.

Discussion

Asparaginase and steroids are commonly 
used in combination to treat ALL. Although 
both agents have been implicated in aberrant 
lipid metabolism, severe hyperlipidemia is rare. 
Parsons et al. demonstrated that 67% of children 
with ALL have fasting TG levels above 200 mg/
dl during asparaginase therapy and only 19% 
have levels above 1,000 mg/dl[4]. The mean peak 
TG level in that study was 465 mg/dl. More 
recently, Cohen et al. reported a 72% incidence 

Fig. 1  A heparinized 
tube of blood 
from the patient 
descr ibed in 
this case report 
demonstrating 
the lactescence 
of the plasma.
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of hypertriglyceridemia in pediatric patients 
with ALL during asparaginase therapy, with 
only 12% of patients with TG level greater than 
1,000 mg/dl[5]. Our patient developed extreme 
hypertriglyceridemia during reinduction therapy. 
We have not previously found such a high TG level 
(8,462 mg/dl; normal range 20 to 110 mg/dl) in 
a patient receiving asparaginase therapy without 
clinical symptoms.

The mechanisms underlying asparaginase-
induced hyperlipidemia are manifold. There are 
no clinical or laboratory features that distinguish 
patients who are at risk while receiving therapy[5,6]. 
No correlation has been found between increased 
TG levels and age, gender, or risk factors of 
leukemia. As apolipoprotein E polymorphism has 
been found to be associated with dyslipidemia 
in many disease states[7-9], the patient underwent 
apolipoprotein E genotyping to search for a genetic 
predisposition to severe hypertriglyceridemia. 
E3E3 genotype was normal. From published case 
reports and studies, most patients with high TG 
levels during induction therapy are associated 
with the long-term use of steroids[10]. Our patient 
developed extreme hypertriglyceridemia during 
reinduction of maintenance therapy after complete 
resolution of DKA. We speculated that the cause of 
hyperlipidemia in this case was impairment of lipid 
metabolism from subclinical insulin deficiency or 
insensitivity after DKA, even though all laboratory 
parameters had returned to within normal range.

There is no consensus on the management 
of asparaginase-associated hyperlipidemia in 
children with ALL. Several reports have suggested 
plasmapheresis to t reat symptomatic severe 
hypertriglyceridemia [11, 12]. Administration of 
insulin or heparin has been used to reduce TG 
concentrations[6, 13]. Asymptomatic patients usually 
receive conservative treatment only[5]. Due to many 
unidentified factors, there is no useful parameter 
to distinguish patients who will experience serious 
events from those whose hypertriglyceridemia will 
resolve on its own. Considering the risks of further 
increase in TG levels and development of severe 
complications, oral gemfibrozil was given in our 
patient. Further treatment of ALL was not altered, 
and her hyperlipidemia resolved without sequelae.

Treatment of severe hyperlipidemia in patients 
with ALL depends on the clinical symptoms and TG 
levels. In patients with extreme hypertriglyceridemia, 
treatment can prevent further increase in TG levels 
and development of severe complications. Given the 
serious nature of the underlying disease and the 
value of asparaginase and steroids in the treatment 
of ALL, no modification of the antileukemic 
therapy should be contemplated for patients with 
asparaginase-induced hyperlipidemia. 

References

1. Pui CH, Yang JJ, Hunger SP, et al. Childhood 
acute lymphoblastic leukemia: progress through 
collaboration. J Clin Oncol 2015; 33: 2938-
2948.

2.  Toskes PP.  Hy perl ipidemic pancreat it is . 
Gastroenterol Clin North Am 1990; 19: 783-
791.

3. Yen HJ, Chang WH, Liu HC, et al. Outcomes 
following discontinuation of E. coli l-asparaginase 
upon severe allergic reactions in children with 
acute lymphoblastic Leukemia. Pediatr Blood 
Cancer 2016; 63: 665-670.

4. Parsons SK, Skapek SX, Neufeld EJ, et al. 
Asparaginase-associated lipid abnormalities in 
children with acute lymphoblastic leukemia. 
Blood 1997; 89: 1886-1895.

5. Cohen H, Bielorai B, Harats D, Toren A, 
Pinhas-Hamiel O. Conservative treatment of 
L-asparaginase-associated lipid abnormalities 
in children with acute lymphoblastic leukemia. 
Pediatr Blood Cancer 2010; 54: 703-706.

6. Steinherz PG. Transient, severe hyperlipidemia 
in patients with acute lymphoblastic leukemia 
treated with prednisone and asparaginase. Cancer 
1994; 74: 3234-3239.

7. Balakrishnan S, Colling C, Burkman T, et al. 
Apolipoprotein E gene polymorphism alters lipids 
before pancreas transplantation. Transplantation 
2002; 74: 974-977.

8.  Bayes B, Pastor MC, Lauzur ica R, et al. 
Apolipoprotein E alleles, dyslipemia and kidney 
transplantation. Transplant Proc 2002; 34: 373.

9. Corbo RM, Scacchi R, Vilardo T, Ruggeri M. 

65



Extreme Hypertriglyceridemia in Acute Lymphoblastic Leukemia

Polymorphisms in the apolipoprotein E gene 
regulatory region in relation to coronary heart 
disease and their effect on plasma apolipoprotein 
E. Clin Chem Lab Med 2001; 39: 2-6.

10. Lashkari HP, Lancaster D, Atra A, Champion MP, 
Taj MM. Symptomatic severe hypertriglyceridaemia 
with asparaginase therapy in acute lymphoblastic 
leukaemia (ALL) and lymphoblastic lymphoma: 
is rechallenging safe? International Journal of 
Hematology 2011; 94: 571-575.

11. Athanassiadou F, Kourti M, Papageorgiou 
T, Stamou M, Makedou A, Boufidou A. Severe 
hyperlipidemia in a child with acute lymphoblastic 
leukemia t reated with L-asparaginase and 

prednisone. Pediatrics International 2004; 46: 
743-744.

12. Solano-Paez PMD, Villegas JAMD, Colomer 
IMD, Gutierrez MDMD, Fernandez-Teijeiro 
AMDP. L-Asparaginase and steroids-associated 
hypertriglyceridemia successfully treated with 
plasmapheresis in a child with acute lymphoblastic 
leukemia. J Pediatr Hematol Oncol 2011; 33: 
e122-e124.

13. Lawson EBP, Gottschalk MMDP, Schiff DEMD. 
Insulin infusion to treat severe hypertriglyceridemia 
associated with pegaspargase therapy: a case report. 
J Pediatr Hematol Oncol 2011; 33: e83-e86.

66


