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ABSTRACT
Severe hypertriglyceridemia is defined as a serum triglyceride level >885mg/dl. It is an uncommon condition
associated with serious complications, mainly acute pancreatitis. Treatment includes lifestyle changes, medical
therapy and, more recently, extracorporeal apheresis techniques. Herein, we report a case of severe hypertri‑
glyceridemia managed with therapeutic plasma exchange. Our patient presented with severe upper abdominal
pain. Bloodwork showed extremely severe hypertriglyceridemia (14871mg/dl) and hypercholesterolemia
(1536mg/dl) with only slight elevation of amylase and lipase and no echographic signs of acute pancreatitis.
Two sessions of therapeutic plasma exchange were performed, with a mean 3L of plasma treated per session.
The triglyceride levels dropped to 2325mg/dl after the first session and to 1207mg/dl after the second. Medical
therapy was started, and the patient was discharged a week later. After 36 months of follow‑up she remains
stable, with triglyceride levels 427mg/dl. In this case therapeutic plasma exchange was an effective and well
tolerated treatment for severe hypertriglyceridemia.
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INTRODUCTION
Hypertriglyceridemia (HTG) is defined as a serum
triglyceride (TG) level >150mg/dl. It is classified as
severe if the TG level is >885mg/dl1. Severe HTG is
an uncommon condition that affects 0,4% of adults2.
It can have several causes: (i) primary (Frederickson
classification dyslipidemias I, IV and V); (ii) second‑
ary to acquired conditions (obesity, metabolic syn‑
drome, uncontrolled type 1 and 2 diabetes mellitus,
chronic kidney disease, hypothyroidism, nephrotic
syndrome, pregnancy, alcoholism, auto‑ immune
diseases and drugs such as corticosteroids, thiazide
diuretics, beta‑ blockers, estrogen, tamoxifen and
atypical anti‑psychotics, among others); (iii) a com‑
bination of underlying predisposition aggravated by
secondary causes3.

Severe HTG is associated with serious complications,
including an elevated risk of acute pancreatitis, fatty
liver disease and cardiovascular events4. Currently, up
to 10% of all pancreatitis episodes are estimated to be
due to HTG5. Patients with severe HTG can present
with abdominal, lumbar or thoracic pain, nausea, vom‑
iting and shortness of breath. However, they can also
be asymptomatic. On physical examination hepatomeg‑
aly, xanthomas, xanthelasmas and lipaema retinalis may
be evident.
Treatment of HTG includes (i) lifestyle changes, such
as dietary intervention (avoidance of simple carbohy‑
drates, adoption of a low‑fat, fiber‑rich diet and no
alcohol consumption), weight loss, physical activity and
smoking cessation, and (ii) pharmacologic therapy,
including fibrates, omega‑3 fatty acids and niacin. In
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acute cases heparin and insulin may also be useful due
to their stimulatory effect in lipoprotein lipase activity.
These measures are effective and proven to be safe3,5,6.
The removal of triglyceride‑rich lipoproteins by extra‑
corporeal apheresis has been shown in several case
series and case reports to be effective in patients with
severe HTG complicated by acute pancreatitis or refrac‑
tory to optimized conventional therapy4,7‑10. We report
a case of severe HTG that was successfully treated with
therapeutic plasma exchange (TPE) combined with
medical therapy.
Case Report
43‑year‑old white female with (i) primary focal and
segmental glomerulosclerosis diagnosed six months
prior to hospital admission and medicated with pred‑
nisolone, currently 15mg/day; (ii) obesity (body mass
index 31kg/m2); (iii) mixed dyslipidemia diagnosed at
age 12 and treated with statin and fibrate; (iv) insulin
‑dependent type 2 diabetes mellitus; (v) arterial hyper‑
tension treated with perindopril, diltiazem and carve‑
dilol; (vi) active smoking habits (35 pack‑years) and (vii)
a previous episode of alithiasic necrotizing acute pan‑
creatitis 5 years ago. Adherence to medical therapy
was irregular. The last glycated hemoglobin value before
hospital admission was 10%. There was no known fam‑
ily history of hereditary diseases, namely familial forms
of dyslipidemia.
She presented to the emergency department with
severe upper abdominal pain which radiated to the
back, with no other associated symptoms. The physical
examination was notable for upper abdominal pain on
palpation with no signs of peritoneal irritation and a
full moon facies. Bloodwork showed severe hypertri‑
glyceridemia (14871mg/dl), hypercholesterolemia
(1536mg/dl) and hyperglycemia (616mg/dl). Amylase
and lipase were slightly elevated (115U/L and 454U/L,
respectively). Liver function tests were normal (AST
32U/L, ALT 37U/L, GGT 33U/L), as was serum creatinine
(0.83mg/dl). The remaining bloodwork was unremark‑
able. An abdominal ultrasound was performed, which
revealed hepatic steatosis and no signs suggestive of
acute pancreatitis. An insulin perfusion was started to
achieve glycemic control and the patient was trans‑
ferred to the nephrology department.
Considering the acute, symptomatic severe hyper‑
triglyceridemia, the patient was treated with TPE. The
treatment was performed using a PrismaFlex® monitor
with a TPE 2000® filter (Gambro/Baxter Int., Lund, Swe‑
den). The vascular access was a central venous catheter
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placed on the right internal jugular vein. The replace‑
ment fluid was 5% albumin and unfractionated heparin
was used as anticoagulation. Plasma volume to treat
was calculated using the Kaplan formula, with a mean
of 3L treated per session (one plasma volume). A total
of two sessions were performed, 36 hours and 60 hours
after presentation, respectively. They were well toler‑
ated, without any significant adverse effects. The efflu‑
ent bag after the first TPE session is shown in Figure 1,
highlighting the lipemia.
The TG level dropped to 2325mg/dl after the first
session and to 1207mg/dl after the second session.
Serum cholesterol level normalized (150mg/dl). Fenofi‑
brate 267mg/day was started. The patient remained
in the hospital for a week, with additional decline in
TG levels. She was discharged with TG 941mg/dl,
referred to Nephrology and Endocrinology consulta‑
tions and encouraged to stop smoking, adopt an active
lifestyle and comply with dietary and therapeutic rec‑
ommendations. The evolution of lipid levels during the
hospitalization period is shown in Table I.

Figure 1
Effluent bag after the first session of therapeutic plasma exchange
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Table I
Evolution of serum triglyceride, total and HDL‑cholesterol and glucose levels during hospital stay
Admission

Post 1st TPE session

Post 2nd TPE session

Discharge

Triglycerides (mg/dl)

14871

2325

1207

941

Total cholesterol (mg/dl)

1536

199

129

142

HDL‑cholesterol (mg/dl)
Glucose (mg/dl)

54
616

17
282

25
197

41
129

Table II
Evolution of serum triglyceride, cholesterol and glycated hemoglobin levels after hospital discharge.
3 months

6 months

12 months

18 months

24 months

36 months

Triglycerides (mg/dl)

861

731

534

837

318

427

Total cholesterol (mg/dl)

387

440

335

350

301

289

HDL‑cholesterol (mg/dl)

48

54

54

45

52

39

LDL‑cholesterol (mg/dl)
Glycated hemoglobin (%)

220
9.2

325
9.0

211
8.7

233
9.2

185
7.7

210
7.5

After three years of follow‑up the patient remains
clinically stable. Prednisolone dose was reduced to
5mg/day but not stopped due to sustained proteinuria
between 2‑3g/day. Fibrate therapy was maintained and
atorvastatin 20mg and omega‑3 fatty acids 3g/day were
started to optimize lipid control. The patient complied
with medical therapy but maintained a sedentary life‑
style and continued to smoke. The evolution of TG and
total serum cholesterol, LDL‑cholesterol, HDL
‑cholesterol and glycated hemoglobin levels after dis‑
charge is shown in Table II. There were no new hospi‑
talizations nor need for additional TPE sessions.

DISCUSSION AND CONCLUSIONS
Severe HTG is an uncommon condition that can lead
to severe complications, mainly acute pancreatitis. In
such cases, a rapid decrease of TG levels is crucial to
the management of the patient5. Heparin and insulin
stimulate lipoprotein lipase activity and reduce TG lev‑
els. However, their efficacy is not well established in
very severe HTG or HTG‑induced acute pancreatitis and
they may be insufficient to obtain a rapid response11.
TPE is an extracorporeal technique performed using
a large pore membrane to remove substances with a
high molecular weight from circulation. It consists in
removing plasma and exchanging it for a replacement
fluid such as albumin, plasma or a mix of albumin and
saline solutions. It is a nonselective technique, as all

plasma components are discarded (lipoproteins, albu‑
min, clotting factors and immunoglobulins). The most
common complications of TPE are urticaria, paresthe‑
sia, headache, muscle cramps, hypotension, hypocal‑
cemia, bleeding and infection (both catheter‑associated
and related to immunoglobulin depletion)12.
TPE has been shown in several case series and case
reports to be effective in patients with severe HTG
complicated by acute pancreatitis or refractory to opti‑
mized conventional therapy4,7‑10. In our case, the
patient was symptomatic and, although she showed
no significantly elevated amylase or lipase levels, their
measurement may be impaired by severe HTG, so acute
pancreatitis was possible. It was decided not to perform
a CT scan because a rapid lowering of TG levels was
deemed necessary whether pancreatitis was present
or not to prevent further complications. Thus, the
patient underwent TPE. One plasma volume exchange
was performed in each session (approximately 3L of
plasma), according to the data reported in a multicenter
study by Stefanutti et al10. This treatment had a remark‑
able efficacy, lowering TG levels by 84.4% after one
session and 91.8% after two sessions. These numbers
are similar to those reported in a recent systematic
review by Click et al. which showed an average reduc‑
tion of TG levels by 85.4%13. The decision not to per‑
form additional TPE sessions was made on the basis
that the patient was rendered symptom‑free and that
the TG levels had dropped over 90% and continued to
drop after the second session with medical therapy
alone, with no rebound after stopping TPE.
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According to the American Society of Apheresis
guidelines, HTG is a class III indication for TPE, which
means that the optimum role of apheresis therapy is
not established, and decision making should be indi‑
vidualized. In our case TPE was a safe and efficacious
technique in the acute management of severe HTG,
similar to several previous reports4,7‑10,14,15.
Concurrently with providing acute treatment and
stabilizing the patient with severe HTG, it is imperative
to establish the etiology of the HTG and correct the
precipitating factors. Chylomicronemia (based on
serum TG levels >885mg/dl) can be primary or second‑
ary. Genetic predisposition includes rare monogenic
autosomal recessive forms, with mutations predomi‑
nantly in the LPL gene or in genes that encode interact‑
ing factors, including APOA5, APOC2, LMF1 and GPI‑
HBP116,17. More commonly, polygenic factors are
involved. These are multiple genetic variants with
individually small effects on TG levels but that, cumu‑
latively, increase the risk of developing chylomicrone‑
mia16. However, secondary factors are usually required
to develop this syndrome. These include uncontrolled
diabetes mellitus, alcoholism, obesity, nephrotic syn‑
drome, drugs (namely, beta blockers, estrogen, tamox‑
ifen and corticosteroids), among others3,18,19. In this
case, several reasons for the decompensation were
present: uncontrolled diabetes, treatment with corti‑
costeroids, concomitant focal and segmental glomeru‑
losclerosis with proteinuria, poor adherence to therapy,
sedentary lifestyle and obesity. Additionally, the diag‑
nosis of dyslipidemia at age 12 suggests that a genetic
predisposition may be present, despite the absence of
family history of HTG. However, since genetic testing
was not performed this could not be ascertained.
After hospital discharge the patient continued to
have elevated levels of both fasting TG and total cho‑
lesterol in the following 36 months, ranging from
318‑861mg/dl and 289‑440mg/dl, respectively. The
ongoing sedentary lifestyle combined with diabetes
mellitus, obesity, uncontrolled proteinuria (2‑3g/day)
and prednisolone therapy (despite the low dose) may
explain these values2,3. However, the compliance with
medical therapy and dietary changes have so far pre‑
vented another acute exacerbation like the one
described here.
Interestingly, this patient had a previous episode of
alithiasic necrotizing acute pancreatitis. Although no
etiology was established at that time, it is very likely
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that the cause was severe HTG. Also, the pancreatic
damage sustained in that episode probably resulted in
the minor increases of lipase and amylase in the cur‑
rently reported case despite very high TG levels.
In conclusion, in this case TPE was an effective, rapid
and well tolerated treatment, with no complications
noted. However, randomized controlled trials are war‑
ranted to further access the efficacy of TPE as a treatment
modality for HTG and HTG‑associated pancreatitis.
Disclosure of potential conflicts of interest: None declared.
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