IMAGES IN MEDICINE

White precipitate in a dialysis circuit

An 81-year-old man who had been fully vaccinated
against COVID-19 was admitted to the medical
intensive care unit on day 5 of his COVID-19-induced
pneumonia for high flow nasal oxygen treatment.
He had hypoxaemic respiratory failure secondary to
acute respiratory distress syndrome (ARDS) from the
COVID-19-induced pneumonia. He had a past medical
history of hyperlipidaemia, hypertension, type 2
diabetes mellitus and stage 3 chronic kidney disease. He
was treated with an extended 14-day course of
dexamethasone and tocilizumab (the latter, an anti-
interleukin-6 [IL-6] antagonist). His hypoxaemic
respiratory failure continued to worsen despite these
therapies, and he had to be intubated and mechanically
ventilated on day 11 of his admission. He was started
on propofol infusion for sedation post intubation,
ventilated using a lung-protective ventilation strategy
and placed on prone positioning for severe ARDS. He
was also started on enteral feeding. The second day
after intubation, his renal function continued to worsen
with refractory hyperkalaemia, and he was initiated
on continuous renal replacement therapy (CRRT). The
CRRT circuit began to frequently clot 2 days after the
initiation of dialysis, despite the use of regional citrate
anticoagulation. A whitish discolouration was noted in
the patient’s blood and dialysis circuits, indicated by the
arrows in Fig. 1 (taken on day 7 of intubation).

What is the cause of the whitish appearance of blood
that led to frequent CRRT circuit clotting in this patient?

A. Sepsis-induced coagulopathy

B. Tocilizumab-induced hypertriglyceridaemia
C.  Propofol-induced hypertriglyceridaemia

D.  COVID-19-induced thrombosis

E. Fat emboli

The cause of the whitish appearance of blood/tubing
that led to frequent CRRT clotting in this patient was
propofol-induced hypertriglyceridaemia (Figs. 1 and 2,
and online Supplementary Figs. S1 and S2).

Diagnosis. Lipid emulsion layering was seen in the
CRRT circuit. It also clotted the filter on day 7 of
intubation. This led us to suspect that this was caused
by propofol infusion, which the patient was initiated on
to ensure adequate sedation while on mechanical
ventilation. Earlier, the patient had received high daily
doses of propofol of 250-300mg (patient’s weight 80kg)
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Fig. 1. Whitish appearance of dialyser tubing
(left arrow) and tubing line access (right arrow).
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Fig. 2. White precipitate in the arterial port (left

arrow) and venous port (right arrow) of the
dialysis line access due to hypertriglyceridaemia.

with an infusion rate of 3.1-3.75mg/kg/h. High doses
of propofol were required to achieve adequate sedation
due to ventilator dyssynchrony from poor lung
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compliance as a result of severe ARDS. During this
time, there was no evidence of propofol-related
infusion syndrome such as bradycardia, arrythmias,
hepatomegaly or rhabdomyolysis.

A serum lipid panel was checked on the same day
the lipid emulsion layering was seen, and the triglyceride
(TG) level recorded was 21.2mmol/L. Our patient had
a baseline TG level of 5.98mmol/L, and he was on
atorvastatin prior to admission. The high-dose propofol
infusion was stopped and switched to midazolam
infusion. The femoral dialysis line was also replaced,
and the appearance of the whitish blood in the CRRT
circuit resolved 4 days after propofol infusion was
stopped, corresponding to a reduction in a serum TG
level of 7.1mmol/L, repeated 2 days later. This
confirmed the diagnosis of propofol-induced
hypertriglyceridaemia (Table 1).

Discussion. Hypertriglyceridaemia and severe
hypertriglyceridaemia are defined as serum TG
concentrations >3mmol/L and >5mmol/L, respectively.'
Propofol is emulsified in a lipid-based solution,! and
when administered at high doses for prolonged duration,
is associated with adverse effects such as bradycardia,
hypotension, propofol-related infusion syndrome, and
metabolic side effects such as hypertriglyceridaemia.?
Other side effects include clotting of CRRT filters or
extracorporeal membrane oxygenation (ECMO) circuits,
deranged liver enzymes and hypertriglyceridaemia-
induced pancreatitis.’

In severe stages of COVID-19, patients frequently
develop respiratory failure requiring intensive care
unit (ICU) admission and intubation with mechanical
ventilatory support. Acute hypoxaemic respiratory
failure from ARDS is the most common complication
in patients admitted to the ICU. Propofol is a popular
choice for sedation due to its rapid onset of action and
easy titratability. Sedation with propofol decreases the
incidence of ventilator dyssynchrony and is used as
part of lung-protective ventilatory strategies. A review
of studies points to an estimated 18-45% incidence
of hypertriglyceridaemia with propofol.> A Swiss study
of 220 patients in the ICU showed that the median
dose of propofol associated with hypertriglyceridaemia

Table 1. Timeline of triglyceride levels and propofol administration

was 2.04mg/kg/h after a median of 4 days with higher
dose propofol.! A US study involving 552 patients
found that approximately one third of patients
developed hypertriglyceridaemia within a median time
of 72 hours of propofol administration. The cumulative
propofol dose was identified as a significant predictor
of the development of hypertriglyceridaemia.*

In our patient, another potential cause to consider
for the increase in triglyceride levels would be the
use of an IL-6 inhibitor, tocilizumab. Tocilizumab is
an IL-6 inhibitor used in the treatment of rheumatoid
arthritis.” Case reports have described that IL-6
inflammatory cytokine blockade results in greater
production of apolipoproteins, which lead to higher
cholesterol levels.! Studies show that the use of
tocilizumab in the treatment of rheumatoid arthritis leads
to higher overall cholesterol, low-density lipoprotein
(LDL) and triglyceride levels compared to patients
treated with other disease-modifying anti-rheumatic
drugs,’ but not to the extent that it causes severe
hypertriglyceridaemia. The exact mechanism is unclear.
However, one hypothesis is that decreased IL-6 levels
lead to decreased expression of LDL receptor, very-
low-density lipoprotein (VLDL) receptor and scavenger
receptor leading to decreased internalisation of lipids.’
These findings are all consistent with previous studies.”®

Application. Early detection and recognition of
hypertriglyceridaemia helps to avoid complications
such as CRRT and ECMO circuit clotting; pancreatitis;
dyslipidaemia; and increased risk of stroke and
myocardial infarction. We propose daily weaning of
sedation, optimising sedation practices through the
use of minimal doses, and limiting the duration and
amount of lipid content delivered to patients. Other
alternatives to propofol, such as dexmedetomidine can
be considered. A multicentre, double-blinded
randomised controlled trial showed that the use of
dexmedetomidine compared to propofol did not result
in any difference in weaning off ventilator use or
mortality at 90 days.'” In patients at particular risk
for propofol-induced hypertriglyceridaemia, we
re-commend monitoring of TG levels to avoid
hypertriglyceridaemia-associated complications.

Prior to Day 11 Day 12-15 Day 16-17 Day 18 Day 19 Day 20
intubation
Triglycerides (mmol/L) 5.98 - 21.18 7.08 8.93 7.17
Propofol dose (mg) 0 250 300 Stopped
Tocilizumab Administered

Ann Acad Med Singap Vol 51 No 8 August 2022 | annals.edu.sg



White precipitate in a dialysis circuit—Chelsea Chia et al. 519

REFERENCES

Devaud JC, Berger MM, Pannatier A, et al. Hypertriglyceridemia:
A Potential Side Effect of Propofol Sedation in Critical Illness.
Intensive Care Med 2012;38:1990-8.

Kovacevic MP, Dube KM, Lupi KE, et al. Evaluation of
Hypertriglyceridemia in Critically Ill Patients with Coronavirus
Disease 2019 Receiving Propofol. Crit Care Explor 2021;3:¢0330.

Haffar S, Kaur RJ, Garg SK, et al. Acute Pancreatitis Associated
with Intravenous Administration of Propofol: Evaluation of Causality
in a Systematic Review of the Literature. Gastroenterol Rep (Oxf)
2019;7:13-23.

Corrado MJ, Kovacevic MP, Dube KM, et al. The Incidence of
Propofol-Induced Hypertriglyceridemia and Identification of
Associated Risk Factors. Crit Care Explor 2020;2:¢0282.

MclInnes IB, Thompson L, Giles JT, et al. Effect of interleukin-6
receptor blockade on surrogates of vascular risk in rheumatoid
arthritis: MEASURE, a randomised, placebo-controlled study. Ann
Rheum Dis 2015;74:694-702.

Pierini FS, Botta E, Soriano ER, et al. Effect of Tocilizumab on
LDL and HDL Characteristics in Patients with Rheumatoid Arthritis.
An Observational Study. Rheumatol Ther 2021;8:803-15.

Cacciapaglia F, Anelli MG, Rinaldi A, et al. Lipids and atherogenic

indices fluctuation in rheumatoid arthritis patients on long-term
tocilizumab treatment. Mediators Inflamm 2018;14:2453265.

10.

Hoffman E, Rahat MA, Feld J, et al. Effects of Tocilizumab, an
Anti-Interleukin-6 Receptor Antibody, on Serum Lipid and
Adipokine Levels in Patients with Rheumatoid Arthritis. Int J Mol
Sci 2019;20:4633.

Schultz O, Oberhauser F, Saech J, et al. Effects of Inhibition of
Interleukin-6 Signalling on Insulin Sensitivity and Lipoprotein (a)
Levels in Human Subjects with Rheumatoid Diseases. PLoS One
2010;5:¢14328.

Hughes CG, Mailloux PT, Devlin JW, et al. Dexmedetomidine or
Propofol for Sedation in Mechanically Ventilated Adults with
Sepsis. N Engl J Med 2021;382:1424-36.

Chelsea Wel Llng Chla 1MMed (Singapore),
Desiree Xin Ying Lim 2umsss, Shi Yang Ng 'ssed (singapore),
Ronnie Voon Shiong Tan 3uused (singapore)

! Department of Medicine, National University Health System, Singapore
2 Emergency Medicine Department, National University Health System,
Singapore

3 Respiratory Medicine, National University Health System, Singapore

Correspondence: Dr Chelsea Chia, Department of Medicine, National
University Health System, 5 Lower Kent Ridge Rd, Singapore 119074.
Email: chelsea chia@nuhs.edu.sg

Ann Acad Med Singap Vol 51 No 8 August 2022 | annals.edu.sg





