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Abstract

Severe hypertriglyceridemia (SHTG) is defined as plasma triglycerides >1000 mg/dl. It is a rare and
understudied condition in children and adolescents. SHTG in pediatric patients may occur as a result of
certain genetic disorders of enzymes involved in triglyceride synthesis and metabolism, or it may be seen
secondary to uncontrolled diabetes, obesity, metabolic syndrome, or certain medications. SHTG can cause
recurrent abdominal pain and acute pancreatitis. Rapid lowering of triglycerides is needed in SHTG to
prevent these complications. However, there are no specific guidelines for the treatment of severe
hypertriglyceridemia in children and adolescents. Here we report a case of a 16-year-old boy, who was
diagnosed with metabolic syndrome three years back. He had a family history of diabetes type 2 and
dyslipidemia. In the current case presentation, the patient presented with SHTG-induced acute pancreatitis,
who was successfully treated using plasmapheresis. To our knowledge, no such case has ever been reported
in Pakistan. Our case findings highlight the use of a less conventional method for the treatment of
hypertriglyceridemia in children.
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Introduction

Triglycerides (TGs) are fatty acid esters of glycerol with several important physiological functions. Excessive
amounts of TGs in the blood lead to hypertriglyceridemia (HTG). TG levels of 1000-1999 mg/dl are classified
as severe hypertriglyceridemia (SHTG) [1]. It may cause xanthomas, hypertension, insulin resistance, or
recurrent pancreatitis. Acute pancreatitis (AP) resulting from SHTG can lead to significant mortality and
morbidity. It is crucial to identify SHTG as the cause of acute pancreatitis so that prompt treatment in this
regard can be initiated [2]. Conventional management of severe HTG along with acute pancreatitis includes
the use of hypolipidemic drugs and insulin/dextrose infusions [3]. However, these treatment options are slow
to deliver results. Here we describe the successful use of therapeutic plasmapheresis to treat a case of SHTG
complicated with acute pancreatitis in an adolescent child.

Case Presentation

We present a case of a 16-year-old adolescent male diagnosed with metabolic syndrome three years back. At
the time of diagnosis, his BMI was 31.31 kg/m2, glycosylated hemoglobin (HbA1C) was 10.0%, fasting
plasma glucose was 195 mg/dl, he was hypertensive, and his triglycerides were 450 mg/dl. He had a family
history of dyslipidemia and type 2 diabetes at a young age. He was managed with dietary and lifestyle
modifications, along with insulin therapy and fenofibrate. In the last seven months, he suffered from two
episodes of acute pancreatitis. The specific cause of previous episodes of acute pancreatitis could not be
ascertained as the patient was treated in another city. Both episodes of acute pancreatitis were managed
with supportive treatment without life-threatening complications. This time he presented to the emergency
room with severe abdominal pain, nausea, and vomiting for three days. Upon investigation, laboratory
results showed metabolic acidosis, HbAlc 9.3% (<5.6%), triglyceride 1890 mg/dl (<150), cholesterol 206
mg/dl (<200), lipase 2519 U/L (13-60), amylase 739 U/L (<100), and lactate 5.2 mg/dl (0.5-2.2). CT scan
abdomen showed mild ascites with fluid around the liver and spleen, with no evidence of intrahepatic or
extrahepatic biliary duct dilatation. The pancreas appeared swollen with stranding of peripancreatic fat and
there is increased attenuation of peripancreatic fat. A linear/cystic hypodense lesion was seen in the region
of the tail of the pancreas measuring 1.0 x 0.9 cm, and another cystic lesion was noted in the head of the
pancreas measuring 1.1 x 1.0 cm. These findings were consistent with recurrent pancreatitis. Urinalysis was
positive for glucose and ketones. His abdominal imaging ruled out any biliary stone or cyst. Other common
causes of acute pancreatitis like alcoholism and drugs were excluded through history. A diagnosis of diabetic
ketoacidosis (DKA) along with triglyceride-induced acute pancreatitis was made. He was managed with
intravenous insulin infusion (Humulin R 0.1 units/kg/hr). He was administered 120 units of regular insulin
and 9 liters of positive fluid balance was maintained with intravenous hydration (0.9% normal saline) on the
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first day of admission, but his pain worsened and he rapidly deteriorated to have multiorgan failure
including redistributive shock (blood pressure [BP] 90/60 mmHg and heart rate [HR] 150 beats/min), severe

metabolic acidosis, disseminated intravascular coagulation, acute kidney injury, and hypocalcemia (Table 7).

Analytes Day 1 Day 2 Day 3* Day 4** Day 5 Reference range
Random glucose (mg/dl) 652 339 259 191 207 70-140

Urea (mg/dl) 16 26 41 32 30 10-50
Creatinine (mg/dl) 0.8 1.5 1.3 1.1 1.0 0.5-1.2

Ph 7.41 7.11 7.32 7.41 7.43 7.35-7.45
PCO2 (mmHg) 32.9 26.1 25.4 29.8 31.9 35-46

PO2 (mmHg) 107 90 114 114 130 85-105
HCO3 (mmHg) 21.0 12.0 13.3 19.4 22.7 25-35

02 saturation % 98.3 95.1 98.4 98.6 99.2 95-98

PT (sec) 15.4 24.7 26.0 13.1 11.2 Control =10
APTT (sec) 22.0 35.6 70.0 41.0 32.4 Control = 27
Lactate (mg/dl) 5.2 6.0 1.99 1.48 1.3 0.5-2.2

CRP (mg/l) 188 345 234 108 92 <5

Calcium (mg/dI) - 6.2 741 8.0 8.1 8.6-10.2
Magnesium (mg/dl) - 1.5 1.9 2.0 1.9 1.7-2.7
Phosphorus (mg/dl) - 1.5 2.4 4.6 5.0 2.5-5.0

TABLE 1: Various biochemical parameters during the course of admission

* After the first session of therapeutic plasmapheresis. ** After the second session of therapeutic plasmapheresis.

PCO2, partial pressure of carbon dioxide; PO2, partial pressure of oxygen; HCO3, bicarbonate; APTT, activated partial thromboplastin
time; PT, prothrombin time; CRP, C-reactive protein.

The inflammatory markers and serum amylase and lipase levels worsened despite aggressive supportive
treatment to failing organs, for which two sessions of plasmapheresis were done to treat severe
hypertriglyceridemia as a cause of acute pancreatitis. The triglyceride level before plasmapheresis was 2100
mg/dl, which became 487 mg/dl on the day following only two sessions of plasmapheresis. His inflammatory
markers and amylase and lipase levels declined rapidly after the first session of plasmapheresis (Figure 7).
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FIGURE 1: Triglyceride, lipase, and amylase levels before and after two
sessions of plasmapheresis

Metabolic acidosis was treated with normal saline and 25% dextrose water. The patient gradually recovered
from multiorgan failure with other supportive treatments. Genetic testing for familial hypertriglyceridemia
is not available in Pakistan so could not be performed on our patient. The patient was discharged with the
advice of maintaining an active lifestyle, dietary modifications, exercise, and weight reduction. Fenofibrate,
niacin, and omega 3 fatty acids were prescribed to control the triglyceride levels in the body.

Discussion

The complex and potentially life-threatening triad of DKA, SHTG, and acute pancreatitis (AP) has been
previously reported, but the exact mechanism is not clearly understood. Debate is still going on about
whether DKA is the cause or complication of AP [4]. Insulin deficiency leads to disorders of lipid and glucose
metabolism and decreases the amount of lipoprotein lipase, an enzyme responsible for the hydrolysis of
triglycerides. During DKA there is increased fat mobilization and reduced breakdown of triglycerides leading
to hypertriglyceridemia [5-6]. Pancreatic lipase converts these triglycerides into free fatty acids. Normally
these free fatty acids are nontoxic to the pancreas because they bind to albumin. However, when TG levels
are extremely high they become cytotoxic to pancreatic cells and lead to AP. Acute pancreatitis in DKA can
be explained by elevated toxic free fatty acid that damages the pancreas. On the other hand,
hypertriglyceridemia due to some other causes like alcoholism or hereditary diseases of triglyceride
metabolism can result in acute pancreatitis, which may decompensate diabetes leading to DKA [7]. In both
conditions, the patient can present with the triad of DKA, AP, and SHTG.

Our patient presented with metabolic acidosis, abdominal pain, and severe hypertriglyceridemia. There was
strong evidence of insulin deficiency as shown by elevated blood glucose, low bicarbonate, elevated urine
glucose, ketone, and protein. Serum ketones were not checked due to lack of availability in our laboratory. In
this case, DKA led to SHTG, which resulted in AP. Given the fact that DKA was the cause of SHTG and AP,
traditional treatment with intravenous insulin and proper hydration was started. With the given treatment,
an improvement was expected in symptoms, triglycerides, and other parameters; however, symptoms
worsened and the patient deteriorated on day two of admission; this prompted the need for plasmapheresis,
which could rapidly decrease the triglyceride levels and prevent severe complications like pancreatic
necrosis. While regular treatment may take weeks to lower down the TG, this alternative
nonpharmacological technique can achieve rapid reduction of TGs even in a single session [8].

There is no clear guideline about the management of SHTG-induced AP in children. To our knowledge, no
pediatric case with a triad of DKA, SHTG, and AP has been reported in Pakistan. However, a few
internationally reported cases have shown promising results in children with IV hydration and insulin
therapy [9-10]. In our patient, the sudden worsening of symptoms and risks of various life-threatening
complications of SHTG (i.e., pancreatic necrosis, stroke, and ischemia) led to the initiation of
plasmapheresis. Therapeutic plasmapheresis removes TG-rich lipoproteins from the plasma thus preventing
worsening and relapse of AP [11]. The insulin infusion and IV hydration was continued and two sessions of
therapeutic plasmapheresis were done on day three and day four. During each session of plasmapheresis,
3000 ml plasma by using formula (bodyweight x 70) x (1- hematocrit) was replaced, and six units of fresh
frozen plasma (200 ml each) were used as replacement fluid. These early sessions resulted in fast resolution
of symptoms, the decline in TGs, lipase, and amylase, and improvement in other biochemical parameters in
the patient. No local or systemic adverse effects like a decrease in blood pressure, sweating, and abdominal
cramps were noted. The massive decrease in TGs was also visible in the serum sample. Serum was cloudy
white before plasmapheresis, it became less hazy after the first session and a clear sample was obtained
after the second session of plasmapheresis (Figure 2).
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FIGURE 2: Physical appearance of serum samples collected before and
after therapeutic plasmapheresis

Starting from left: aliquot 1 is a sample before plasmapheresis, aliquot 2 is a sample after the first session of
plasmapheresis, and aliquot 3 is a sample after the second session of plasmapheresis.

Conclusions

In our experience, early plasmapheresis proved to be beneficial for the adolescent boy, saving him from
brutal complications of SHTG. Hence therapeutic plasmapheresis appears to be a useful option for rapid
reduction of TGs in younger patients. However, the use of therapeutic plasmapheresis as monotherapy
cannot be advocated as insulin infusion and hydration also play an important role in lowering triglyceride
levels. Given that no large-scale studies are available, further trials are needed to determine the safety and
effectiveness of therapeutic plasmapheresis in the treatment of SHTG in childhood and adolescence.

Additional Information
Disclosures

Human subjects: Consent was obtained or waived by all participants in this study. Conflicts of interest: In
compliance with the ICMJE uniform disclosure form, all authors declare the following: Payment/services
info: All authors have declared that no financial support was received from any organization for the
submitted work. Financial relationships: All authors have declared that they have no financial
relationships at present or within the previous three years with any organizations that might have an
interest in the submitted work. Other relationships: All authors have declared that there are no other
relationships or activities that could appear to have influenced the submitted work.

References

1. Expert panel on integrated guidelines for cardiovascular health and risk reduction in children and
adolescents: summary report. Pediatrics. 2011, 128:5213-56. 10.1542/peds.2009-2107C

2. GargR, Rustagi T: Management of hypertriglyceridemia induced acute pancreatitis . Biomed Res Int. 2018,
2018:4721357. 10.1155/2018/4721357

3. Filippatos TD, Elisaf MS: Recommendations for severe hypertriglyceridemia treatment, are there new
strategies?. Curr Vasc Pharmacol. 2014, 12:598-616. 10.2174/15701611113119990133

4. Simons-Linares CR, Jang S, Sanaka M, et al.: The triad of diabetes ketoacidosis, hypertriglyceridemia and
acute pancreatitis. How does it affect mortality and morbidity?: A 10-year analysis of the National Inpatient
Sample. Medicine (Baltimore). 2019, 98:e14378. 10.1097/MD.0000000000014378

5. Sharma PK, Kumar M, Yadav DK: Severe hypertriglyceridemia causing pancreatitis in a child with new-onset
type-I diabetes mellitus presenting with diabetic ketoacidosis. Indian J Crit Care Med. 2017, 21:176-8.
10.4103/ijccm.]JCCM_281_16

6. Hahn §J, Park JH, Lee JH, Lee JK, Kim KA: Severe hypertriglyceridemia in diabetic ketoacidosis accompanied
by acute pancreatitis: case report. ] Korean Med Sci. 2010, 25:1375-8. 10.3346/jkms.2010.25.9.1375

7. Murphy MJ, Sheng X, MacDonald TM, Wei L: Hypertriglyceridemia and acute pancreatitis. JAMA Intern Med.
2013, 173:162-4. 10.1001/2013.jamainternmed.477

8. Joglekar K, Brannick B, Kadaria D, Sodhi A: Therapeutic plasmapheresis for hypertriglyceridemia-associated
acute pancreatitis: case series and review of the literature. Ther Adv Endocrinol Metab. 2017, 8:59-65.
10.1177/2042018817695449

9. Kravetz AM, Sanghavi P, Bhargava V, Shi R], Nally LM: Case report: plasmapheresis as an early treatment for

2021 Afzal et al. Cureus 13(8): e17341. DOI 10.7759/cureus.17341 4 0of 5


https://assets.cureus.com/uploads/figure/file/240082/lightbox_92f13880e62611eb8e4c1d795285143e-FIGURE-2.png
https://dx.doi.org/10.1542/peds.2009-2107C
https://dx.doi.org/10.1542/peds.2009-2107C
https://dx.doi.org/10.1155/2018/4721357
https://dx.doi.org/10.1155/2018/4721357
https://dx.doi.org/10.2174/15701611113119990133
https://dx.doi.org/10.2174/15701611113119990133
https://dx.doi.org/10.1097/MD.0000000000014378
https://dx.doi.org/10.1097/MD.0000000000014378
https://dx.doi.org/10.4103/ijccm.IJCCM_281_16
https://dx.doi.org/10.4103/ijccm.IJCCM_281_16
https://dx.doi.org/10.3346/jkms.2010.25.9.1375
https://dx.doi.org/10.3346/jkms.2010.25.9.1375
https://dx.doi.org/10.1001/2013.jamainternmed.477
https://dx.doi.org/10.1001/2013.jamainternmed.477
https://dx.doi.org/10.1177/2042018817695449
https://dx.doi.org/10.1177/2042018817695449
https://dx.doi.org/10.1016/j.aace.2021.03.009

Cureus

severe hypertriglyceridemia, acute pancreatitis, and diabetic ketoacidosis. [PREPRINT]. AACE Clin Case Rep.
2021, 10.1016/j.aace.2021.03.009

10. Kyriakidis AV, Raitsiou B, Sakagianni A, et al.: Management of acute severe hyperlipidemic pancreatitis .
Digestion. 2006, 73:259-64. 10.1159/000095425

11. Stefanutti C, Di Giacomo S, Vivenzio A, et al.: Therapeutic plasma exchange in patients with severe
hypertriglyceridemia: a multicenter study. Artif Organs. 2009, 33:1096-102. 10.1111/j.1525-
1594.2009.00810.x

2021 Afzal et al. Cureus 13(8): e17341. DOI 10.7759/cureus.17341 50f5


https://dx.doi.org/10.1016/j.aace.2021.03.009
https://dx.doi.org/10.1159/000095425
https://dx.doi.org/10.1159/000095425
https://dx.doi.org/10.1111/j.1525-1594.2009.00810.x
https://dx.doi.org/10.1111/j.1525-1594.2009.00810.x

	Therapeutic Plasmapheresis: A Treatment Modality in Severe Hypertriglyceridemia in Adolescence
	Abstract
	Introduction
	Case Presentation
	TABLE 1: Various biochemical parameters during the course of admission
	FIGURE 1: Triglyceride, lipase, and amylase levels before and after two sessions of plasmapheresis

	Discussion
	FIGURE 2: Physical appearance of serum samples collected before and after therapeutic plasmapheresis

	Conclusions
	Additional Information
	Disclosures

	References


