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We report the case of a 10-year-old girl with high-risk B-cell acute 

lymphoblastic leukemia who exhibited transient resistance to propofol. While 

being treated with calaspargase pegol and dexamethasone during induction 

chemotherapy, she was found to have milky-appearing serum and bone 

marrow aspirate as well as markedly elevated triglycerides. Despite previously 

normal anesthetic responses, the patient required a markedly increased 

propofol dose (28 mg/kg)—over five times the range of her previous 

anesthetics (4.5–5.2 mg/kg)—to achieve adequate sedation for her bone 

marrow aspiration and biopsy. Ultimately, normal propofol sensitivity returned 

after triglyceride normalization. This case highlights chemotherapy-induced 

hypertriglyceridemia as a reversible cause of anesthetic resistance and 

emphasizes the importance of considering lipid levels when an unusual 

response to routine anesthetic administration occurs.
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Introduction

Acute lymphoblastic leukemia (ALL) is the most common childhood malignancy and 

is typically treated with a combination of chemotherapeutic agents, including 

glucocorticoids and asparaginase. In some patients, this regimen has been shown to 

cause reversible hypertriglyceridemia (1, 2). Patients with ALL undergo repeated 

lumbar punctures for intrathecal chemotherapy, which often requires sedation in the 

pediatric age group. At our institution, sedation is often achieved with propofol, a 

lipophilic drug whose unbound concentration has been shown to decrease in the 

presence of hypertriglyceridemia due to an increase in lipoprotein binding (3). There 

has been at least one case of anesthetic complications reported in a pediatric patient 

undergoing general inhalational anesthesia with concurrent chemotherapy-induced 

hyperlipidemia (4). The present case describes a previously unreported pattern in a 

pediatric ALL patient, characterized by a (uctuating response to propofol, coinciding 

with chemotherapy-induced hypertriglyceridemia and subsequent lipid normalization. 

At our institution, Institutional Review Board (IRB) approval is not required for case 
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reports. Written informed patient consent was obtained via signed 

institutional Health Insurance Portability and Accountability Act 

(HIPPA) documentation. This article adheres to the CARE (case 

report) guidelines.

Case description

A 10-year-old girl, weighing 34.8 kg, with a history of high- 

risk B-cell lymphoblastic leukemia presented to the oncology 

clinic for a planned bone marrow biopsy, aspirate, and lumbar 

puncture with intrathecal methotrexate at the end of her 

induction chemotherapy. Her medical history included 

precocious puberty. Her only scheduled home medication was 

gabapentin, and she had no known medication allergies. Review 

of systems was positive for upper and lower extremity proximal 

muscle weakness and pain that worsened following her most 

recent visit.

The past surgical history of the patient included tonsillectomy, 

port-a-cath placement, and bone marrow biopsies/aspirations and 

lumbar punctures with intrathecal chemotherapy. No previous 

anesthetic complications were noted by the patient’s family or in 

review of her records. For her previous oncology-related 

procedures, the patient had tolerated propofol monitored 

anesthesia care (MAC) without any complications. The first 

procedure had a duration of 14 min, and a total of 180 mg 

(5.2 mg/kg) of propofol was administered. The second 

procedure had a duration of 25 min, and a total of 160 mg 

(4.5 mg/kg) of propofol was administered.

The patient had a port-a-cath that was accessed by the 

oncology nurse. Upon aspiration of the patient’s blood 

immediately after accessing the port, the nurse noted the blood 

to have a milky, pink appearance. A lipid panel was obtained 

and sent to the laboratory at this time due to concern for 

hyperlipidemia based on the appearance of the blood sample 

and the known risk of hyperlipidemia with her 

chemotherapeutic regimen. The results of the lipid panel were 

not yet reported from the laboratory when the patient arrived at 

the outpatient procedure suite. At this time, the anesthesia team 

was unaware of the pending lipid panel or concern for 

severe hyperlipidemia.

MAC with propofol boluses was planned for this procedure. 

After routine American Society of Anesthesiologists (ASA) 

monitors and a nasal cannula were placed, 180 mg (5 mg/kg) of 

propofol was injected in divided doses over 3 min via the port- 

a-cath. The patient did not display any sedation, loss of 

consciousness, or apnea with this initial propofol administration. 

Given concern regarding the lack of appropriate response to the 

propofol administration and despite the port-a-cath having 

adequate blood return with aspiration, the device was de- 

accessed and re-accessed by the oncology nurse. A propofol 

dose of 110 mg (3 mg/kg) was then injected. Again, the patient 

remained alert and aware without any signs of sedation. The 

attending anesthesiologist then placed a peripheral IV without 

difficulty and 210 mg (6 mg/kg) of propofol was administered 

without any response. A bolus of 8 µg (0.2 µg/kg) of 

dexmedetomidine was injected followed by 300 mg (8.6 mg/kg) 

of propofol at which point the patient was asleep, unresponsive, 

and breathing regularly. The patient received an additional 

200 mg (5.4 mg/kg) of propofol and 12 µg (0.3 µg/kg) of 

dexmedetomidine to complete the procedure. Upon aspiration 

of the bone marrow by the proceduralist, milky, pink-tinged 

blood was observed (Figure 1).

The lumbar puncture with intrathecal chemotherapy was 

deferred to a later date due to the uncertainty of the patient’s 

underlying issue. The patient never became apneic or 

hypotensive throughout the procedure. A total of 1,000 mg 

(28 mg/kg) of propofol and 20 µg (0.5 µg/kg) of 

dexmedetomidine were administered during the encounter. The 

patient returned to her baseline alert status within 5 min of 

finishing the procedure.

The patient was hospitalized after her procedure for further 

monitoring and additional chemotherapy administration. The 

treating team was concerned about a possible delayed sedative 

effect or hypotension after the large amount of administered 

propofol. The patient remained stable with appropriate alertness 

and normotension in the following 24 h. No complications were 

noted during this admission.

Her first lipid panel was obtained the evening of her procedure 

(Day 0 of hypertriglyceridemia diagnosis) and her initial 

triglyceride value was 3,159 mg/dL. She was started on fish oil 

and fenofibrate. The trend of her triglycerides in relation to her 

procedures is outlined in Table 1.

As the lumbar puncture was initially deferred due to her 

clinical uncertainty, it was completed 3 days later. To avoid 

administration of large volumes of propofol, and based on the 

assumption that the hypertriglyceridemia caused the propofol 

resistance during her prior anesthetic session, she was sedated 

with 50 mg (1.3 mg/kg) of ketamine, 40 µg (1 µg/kg) of 

dexmedetomidine, and 2 mg (0.05 mg/kg) of midazolam. The 

procedure lasted 5 min, and the patient immediately returned to 

her baseline alert nature at the completion of the procedure. At 

the time of this procedure her triglyceride level was 2,895 mg/ 

dL. Ultimately, her maximum laboratory values included 

cholesterol of 861 mg/dL and triglycerides of 4,359 mg/dL.

The patient’s triglyceride level normalized 14 days after 

starting treatment with fenofibrate and fish oil. The patient was 

scheduled for an additional procedure under anesthesia.

At the time of this procedure, her triglyceride level had 

normalized to 101 mg/dL. She was subsequently sedated with 

160 mg (4.4 mg/kg) of propofol and had an appropriate sedation 

response to the dose of medication administered.

Discussion

Propofol is a rapid-acting, lipophilic intravenous anesthetic 

with high lipid solubility. It typically produces sedation at 

predictable dosages based on weight, and resistance to this drug 

is typically rare, especially in pediatric patients. This case 

illustrates transient resistance to propofol in a child diagnosed 

with ALL, occurring after prior normal responses and resolving 
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after 2 weeks. This suggests a temporary physiological alteration, 

likely due to hypertriglyceridemia.

Hyperlipidemia, specifically hypertriglyceridemia, is a known 

side effect in patients treated with asparaginase and 

glucocorticoids for ALL (1). A similar instance was observed in 

a 5-year-old boy with ALL who underwent general inhalational 

anesthesia following chemotherapy with dexamethasone and 

asparaginase (4). He required twice the typical dose of propofol 

for sedation and required an inspired concentration of >4% 

iso(urane to achieve end tidal concentrations of 1.2%–1.5%. The 

FIGURE 1 

Appearance of bone marrow aspirate at time of hypertriglyceridemia.

TABLE 1 Timeline of clinical events, medication administration, and laboratory events.

Relative 
day

Event/ 
procedure

Anesthetic 
administered

Lab(s) Notes

Day 25 Administration of 

asparaginase

— — Day #4 of induction chemotherapy

Day 18 LP with ITC Propofol IV 180 mg No lipid panel Day #11 of induction chemotherapy

Day 14 LP with ITC Propofol IV 160 mg No lipid panel Day #15 of induction chemotherapy

Day 0 Bone marrow biopsy 

and aspirate

Propofol IV 1,000 mg TG 3,159 mg/ 

dL (high)

Day #29 of induction chemotherapy; milky appearance of blood and bone marrow 

aspirate; difficulty achieving adequate sedation; patient started on fenofibrate and 

fish oil for elevated triglycerides
Dexmedetomidine 20 μg

Day +3 LP with ITC Ketamine IV 50 mg TG 2,895 mg/ 

dL (high)

Day #29 of induction chemotherapy (delayed); alternative sedation medications 

chosen secondary to issues with propofol 3 days priorMidazolam IV 2 mg

Dexmedetomidine IV 

40 μg

Day +4 — — TG 4,359 mg/ 

dL (high)

Highest recorded TG value

Day +7 — — TG 2,579 mg/ 

dL (high)

Day +8 — — TG 987 mg/dL 

(high)

TG values starting to improve

Day +9 — — TG 635 mg/dL 

(high)

Day +14 LP with ITC Propofol IV 160 mg TG 101 mg/dL 

(normal)

Day #1 of consolidation chemotherapy; resolution of elevated TG; normal response 

to propofol sedation; fenofibrate and fish oil stopped

LP, lumbar puncture; ITC, intrathecal chemotherapy; TG, triglycerides.
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authors observed milky, lipid-rich blood and hypothesized that 

chemotherapy-induced hyperlipidemia sequestered lipophilic 

drugs like propofol, reducing their concentrations and CNS 

availability. Information regarding future anesthetic approaches 

and hyperlipidemic response for this patient was not provided.

Pegaspargase is a pegylated bacterial L-asparagine 

amidohydrolase widely used in pediatric ALL protocols due to 

its prolonged half-life and lower immunogenicity compared to 

native L-asparaginase. It hydrolyzes extracellular L-asparagine— 

an amino acid essential for protein synthesis—into aspartate and 

ammonia. Leukemic lymphoblasts, lacking sufficient asparagine 

synthetase activity, undergo apoptosis when deprived of this 

amino acid (5). Notably, our patient received calaspargase pegol, 

a newer pegylated asparaginase formulation with a longer half- 

life now commonly being utilized in ALL treatment. Rates of 

hypertriglyceridemia have been demonstrated to be comparable 

between the two formulations (6).

Mechanistically, asparaginase inhibits lipoprotein lipase 

activity and reduces hepatic apolipoprotein synthesis, leading to 

impaired clearance of very low-density lipoprotein (VLDL) and 

chylomicrons (7). Simultaneously, concomitant glucocorticoids 

increase triglyceride synthesis, thus compounding the effect (8). 

Most hypertriglyceridemia episodes are asymptomatic and 

transient. However, with severe hypertriglyceridemia, medical 

interventions have been described, though there is no consensus 

on optimal management (9). Recurrent hypertriglyceridemia 

following subsequent asparaginase courses has been documented 

in case reports. In adults and adolescents, triglyceride elevations 

often recur—sometimes more rapidly—upon reexposure, though 

without consistent acute symptoms (5).

The importance of asparaginase in curative pediatric leukemia 

treatment is well established and prior studies have demonstrated 

that asparaginase and glucocorticoids may be safely continued 

under close monitoring, even in the presence of severe but 

asymptomatic hypertriglyceridemia (10). Management strategies 

include dietary lipid restriction, pharmacologic interventions, 

and in extreme cases, insulin, heparin, or plasmapheresis. Dose 

reductions or discontinuation may be considered only when 

triglycerides exceed safety thresholds or complications ensue.

Propofol is primarily bound to lipoproteins and albumin in 

the plasma (3, 11). Thus, the resultant chemotherapy-induced 

marked increase in circulating lipoproteins, such as VLDL and 

chylomicrons, provides more binding sites for lipophilic agents 

like propofol (3, 12). This enhanced lipid binding reduces the 

amount of unbound propofol available to cross the blood–brain 

barrier and exert an anesthetic effect (12, 13). As a result, an 

increased total plasma concentration of propofol is required to 

achieve adequate free drug levels, which manifests clinically as 

drug resistance (4, 12). In our patient, severe 

hypertriglyceridemia likely reduced the fraction of free propofol 

available through this mechanism, and the return of an expected 

anesthetic response following lipid normalization further 

supports this pharmacokinetic relationship.

In 2016, a separate case of propofol resistance was reported in 

a 38-year-old man with major depressive disorder, severe 

hypertriglyceridemia, and diabetes undergoing electroconvulsive 

therapy. He displayed resistance to propofol and methohexital, 

which was only overcome with the addition of sevo(urane. The 

authors suggested a “lipid sink” model where excessive 

circulating lipids absorbed lipophilic drugs, thereby reducing the 

free drug available to cross the blood–brain barrier (12).

These mechanisms are supported by other clinical studies. In 

one trial, hyperlipidemic patients were found to have 

significantly lower unbound propofol concentrations in 

comparison to healthy controls, demonstrating a positive 

correlation between serum cholesterol/ triglyceride levels and 

propofol binding (3). Similarly, another study demonstrated 

that lipoprotein levels can predict the amount of propofol 

binding, providing an explanation for individual variability in 

anesthetic responses (13).

To further highlight the abnormal response our patient 

exhibited to standard propofol dosing, one study investigated 

the doses of propofol required to achieve loss of consciousness 

—measured by loss of eyelash re(ex (LOER)—and apnea in 

children aged 3–18 years (14). It found that the mean propofol 

dose to achieve LOER was 2.65 mg/kg and the mean propofol 

dose to achieve apnea was 6.82 mg/kg. The time to apnea was 

also significantly affected by age and sex, with both older 

children and girls requiring lower doses to reach the desired 

endpoint. When comparing the mean dosage needed to achieve 

LOER in the previous study to this case, our patient received 

approximately 10 times the standard dose before the same level 

of sedation was achieved. She also never experienced apnea, 

which would have been expected to occur at a lower dose based 

on the prior study results.

While the temporal relationship strongly suggests that 

hypertriglyceridemia was the driving factor for propofol 

resistance with our patient, one limitation in this case report is 

that different anesthetic medications were utilized in the interim 

while awaiting the normalization of lipid levels. Therefore, it is 

unclear if there would have been a similar response to propofol 

if lipid levels were to increase again. It should also be noted that 

relatively higher doses of these anesthetic medications 

(ketamine, dexmedetomidine, and midazolam) were required 

during her Day 3 lumbar puncture, yet she demonstrated a 

rapid return to baseline, indicating that the pharmacokinetics of 

these medications may have been altered in the setting of 

dyslipidemia like propofol. In addition, it is assumed that all 

other patient factors aside from lipid levels remained constant 

throughout the timeline.

The association between the patient’s altered anesthetic 

response, her chemotherapy regimen, the milky appearance of 

her blood and bone marrow aspirates, and her return to 

baseline propofol requirements collectively supports a transient 

chemotherapy-induced hyperlipidemic state as the cause. The 

multiple, consecutive anesthetics administered in this case 

clearly demonstrate a correlation between hypertriglyceridemia 

and propofol resistance. The patient demonstrated normal 

propofol responses at the beginning and end but experienced a 

temporary abnormal response while in a concurrent 

hyperlipidemic state. This case highlights the need for increased 

awareness among anesthesiologists and oncologists regarding the 
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potential for transient hyperlipidemic states and an altered 

outcome with anesthetics. In such scenarios, alternative drugs or 

adjunctive agents may be needed to achieve sedation and 

minimize the potential for drug toxicity.
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