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Abstract

The prevalence of familial hypercholesterolemia (FH) is about 1 in 200-500 in the general pop-
ulation, but approximately less than 1% of those affected are actually diagnosed. One of the
most promising approaches to treat FH is utilizing human monoclonal antibodies. This is a
case study describing a 47-year-old male patient who presented to the Emergency Department
with acute abdominal pain caused by severe hypertriglyceridemia (HTG)-induced acute pan-
creatitis (AP). We report the steps necessary for establishing the right diagnosis and the man-
agement of HTG-induced AP, which are inevitable for the reduction of severity and mortality.
This case study shows that hypercholesterolemia is an underdiagnosed and potentially lethal
disease. Once diagnosed, all measures should be considered to control blood cholesterol and
lipid levels. The decision to administer PCSK9 inhibitors should not be solely based on eco-
nomical calculation, but rather individual factors should also be considered to weigh the

risk/benefit ratio. © 2021 The Author(s)
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Introduction

Familial hypercholesterolemia (FH) is one of the most important underlying causes of
coronary artery disease (CAD) worldwide, which has recently been showing an increasing
trend [1]. FH is a genetically heterogeneous disorder, most often caused by mutations in the
genes encoding the low-density lipoprotein receptor (LDLR) [2, 3]. Additionally, the muta-
tions of some other genes (such as apoB, PCSK9, or ARH) might also cause FH, but such non-
LDLR causes of FH are much rarer [4]. Genetic studies identified more than 2,500 different
LDLR mutations in FH patients [4]. Most patients with FH are heterozygous, meaning they
carry only a single dominant genetic mutation: heterozygous familial hypercholesterolemia
(HeFH) affects about 1 in 200-500 people, although it might be more prevalent in certain pop-
ulations [3].

In FH, the liver’s regulated capacity to break down LDL cholesterol (LDL-C) is impaired
[5]. The uncatabolized LDL molecules aggregate in cholesterol-laden foam cells, and the accu-
mulation of these cells results in three main manifestations of FH: (1) high LDL-C; (2) choles-
terol deposits in, for example, the skin of the eyelids, around the cornea, and in connective
tissues of tendons; and (3) premature CAD [5]. Deposits in the arteries are dangerous because
they can potentially lead to premature obliterative arterial diseases, such as CAD, ischemic
stroke, and peripheral arterial obstruction. FH is associated with increased mortality, espe-
cially among young adults: the standardized mortality ratio in HeFH for all causes was esti-
mated to be 183 for all ages and 902 between the ages of 20 and 39 years [6]. It is estimated
that about 10% of acute coronary syndrome patients have FH [1].

Although a number of pharmacological treatment options exists for the treatment of FH,
one of the most promising approaches is utilizing human monoclonal antibodies, based on the
following mechanism [3, 7]. LDL binds with LDLR on the liver cell surface, and after LDL is
transported into the endosomes and released to be broken down into cholesterol, LDLR mi-
grates back to the cell surface to be recycled [1]. Proprotein convertase subtilisin/kexin 9
(PCSK9) forms a bond with LDLR and promotes its breakdown by preventing LDLR from mi-
grating back to the cell surface [1]. Alirocumab (trade name Praluent) and evolocumab (trade
name Repatha) are other human monoclonal antibodies approved for the second-line treat-
ment of high cholesterol in adults.

Hypercholesterolemia is a potentially lethal disease. Given that it is a silent illness, nu-
merous patients who suffer from it present to the healthcare system with severe conditions.
We are describing below a case report of an FH patient who presented to the emergency de-
partment with no prior symptoms or diagnosis of FH.

Case Presentation

A 47-year-old male with known chronic obstructive pulmonary disorder presented to the
emergency department with cramping and severe abdominal pain (visual analog scale:
10/10), which was aggravated by physical activity and breathing. He also had nausea and was
vomiting. He had been experiencing these symptoms for a day. Upon clinical examination, his
abdomen was distended and hard to palpate with epigastric tenderness. His blood pressure
was 100/60 mm Hg, Sp0; 97, pulse 150/min, and body temperature 37.2°C. His general status
was moderate, and he was orientated and cooperative.
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Laboratory investigations revealed a highly lipemic sample (Fig. 1) with serum triglycer-
ide (TG) level of 7,520 mg/dL (84.9 mmol/L) and total cholesterol of 870 mg/dL (22.5
mmol/L). The leukocyte count was 11.4 G/L, neutrophil ratio was 91.3%, C-reactive protein
161.1 mg/L, serum amylase levels 152 U/L, and serum lipase 507 U/L. Coagulation and bio-
chemistry parameters could not be tested due to lipemic stimulation (lactescent serum; Fig.
1).

Abdominal ultrasound detected mild hepatomegaly with increased liver echogenicity and
the pancreas could not be visualized because it was obscured by bowel gas. Abdominal X-ray
was normal. Contrast-enhanced computer tomography (CT) scan of the abdomen was sugges-
tive for acute pancreatitis (AP) with peripancreatic adipose tissue infiltration, necrosis of the
pancreatic tail, and with modified CT severity index of 10 (Fig. 2).

The patient’s Bedside Index of Severity in Acute Pancreatitis (BISAP) score was 1 at the
initial evaluation. The patient was treated with severe HTG-induced AP (according to the re-
vised Atlanta classification 2012) [7]. Due to the high mortality rate of HTG-induced AP, plas-
mapheresis was performed immediately. After 1 session of plasma exchange, his TG level de-
creased to 190.43 mg/dL (2.15 mmol/L) and his cholesterol level to 212.7 mg/dL (5.5
mmol/L). Afterwards, enteral feeding, aggressive fluid resuscitation, and pain management
were administered, which resulted in the improvement of the patient’s condition. Statin, fi-
brate, and low-molecular weight heparin were administered as well. On day 6, the patient ex-
perienced severe dyspnea, and his inflammatory parameters in laboratory findings started to
increase again. The X-ray revealed hydrothorax (HTX), and a large amount of fluid was visible
on the left side. On the following day, the patient became febrile (38°C); therefore, antibiotic
therapy was initiated, but his clinical condition deteriorated regardless: his blood pressure
became 114/74 mm Hg, his oxygen saturation decreased to 92%, and his BISAP score in-
creased to 3. Control abdominal CT scan showed necrotizing pancreatitis, HTX, and a pro-
gressed level of abdominal fluids (modified CTSI: 10). On day 8, the patient was referred to
the Sub-Intensive Care Unit for further care. On day 11, due to his stable vital parameters and
regression of the abdominal fluid collection, he was transferred back to the Department of
Gastroenterology. In the following days, his general status improved: inflammatory parame-
ters in the lab regressed, he became permanently afebrile, and control CT scans showed a sig-
nificant regression of abdominal fluid collection and complete remission of HTX (modified
CTSI: 6). After 29 days of hospitalization, the patient was discharged without symptoms and
in good general condition, with fibrate and statin medication. However, PCSK9 inhibitor was
not initiated in this case, but it is inevitable that in the event of unsuccessful statin and fibrate
medication it should be implemented in the therapeutic regimen.

AP is one of the most important diseases that should be considered in the differential di-
agnosis in patients presenting to emergency departments with abdominal pain. AP can be in-
duced by several different etiological factors. The third most common cause of AP is elevated
TG levels. HTG leads to the most severe form of pancreatitis with a high mortality rate among
all precipitating factors [8]. Though its exact pathogenesis remains unclear, it is known that
the metabolites of TGs may induce direct and indirect cellular damages causing pancreatitis
and, eventually, necrosis [9].

Unfortunately, there is no guideline available for managing HTG-induced AP. Rapid re-
duction of serum TG and its metabolites might be effective in preventing organ damages and
should be taken into consideration [10]. Early diagnosis of these patients at the emergency
department is crucially important since early management of HTG-induced AP is inevitable
for the reduction of severity and mortality.
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Discussion

Given the genetic heterogeneity of FH, diagnosis based on routine molecular genetic test-
ing is currently not feasible. Clinical diagnosis is, therefore, based mainly upon the assessment
of previous medical history, biochemical markers, physical signs and associated symptoms,
along with family history [5]. Although no study has assessed the extent of diagnosis, it is es-
timated that less than 1% of those affected are actually diagnosed [11]. Given that diseases
associated with cardiovascular disease (CVD) - such as ischemic heart disease and stroke -
are leading causes of death, there is an urgent need to increase the number of patients that
are diagnosed with FH [7].

HMG-CoA reductase inhibitors are the primary therapeutic interventions for hypercho-
lesterolemia along with diet, but in some cases, such as statin intolerance and lack of effectiv-
ity with conventional therapy, other measures should be considered [12]. One of these is ini-
tiating therapy with PCSK9 inhibitors. In a systematic review, McDonagh et al. [12] found high-
strength evidence from two 12-week randomized controlled trials that, compared with pla-
cebo administration, evolocumab 140 mg every 2 weeks to 420 mg every 4 weeks resulted in
a greater LDL-C reduction in patients with HeFH initially on high-intensity statin plus
ezetimibe, with a greater improvement in high-density lipoprotein cholesterol (HDL-C). In pa-
tients with homozygous FH on a maximum statin dose and ezetimibe, low-strength evidence
suggested that evolocumab 420 mg every 4 weeks reduced LDL-C significantly more than pla-
cebo. They found no difference in levels of HDL-C along with the percentage of patients with
serious adverse events. In statin-intolerant patients, they found no evidence of the effective-
ness of alirocumab.

With evolocumab 280 mg every 4 weeks or 140 mg every 2 weeks, a higher reduction of
LDL-C was observed compared to placebo, with similar effects in HDL-C without any severe
sequelae. In patients with high cardiovascular risk, secondary treatment with PCSK9 inhibi-
tors was assessed. In high-risk patients, moderate-strength evidence showed that alirocumab
resulted in a higher number of patients reaching the study goal in reduction of LDL-C at 24
weeks (relative risk 1.70, 95% CI 1.46-1.95) than ezetimibe. Regarding overall adverse ef-
fects, moderate-strength evidence found no difference between alirocumab and ezetimibe
with a high (69%) rate of adverse event reporting. In terms of secondary treatment in patients
with high cardiovascular risk, moderate-strength evidence found that alirocumab resulted in
a higher proportion of patients with high cardiovascular risk reaching the study goals (relative
risk 1.70, 95% CI 1.46-1.95) than ezetimibe (10 mg). Moderate-strength evidence found that
there was no difference in overall adverse event reporting between alirocumab and ezetimibe.
In this patient population, moderate and low-level evidence found no difference in adjudi-
cated cardiovascular events between alirocumab and ezetimibe at 52 weeks or between ali-
rocumab and placebo at 52-78 weeks. In individuals receiving secondary treatment at varied
cardiovascular risk, in short-term (12-weeks) comparisons of evolocumab and placebo, 2
studies on 996 patients with varying risk levels and not meeting LDL targets concluded that
significantly more patients taking evolocumab compared with placebo and on statin therapy
had a greater percentage of reduction in LDL-C. There is also moderate-strength evidence of
modest HDL-C increases with evolocumab and moderate- to high-strength evidence of no dif-
ferences in adverse events compared to placebo.

While alirocumab and evolocumab are effective medications, they are also very expen-
sive. For example, Kazi et al. [13] concluded that, in the US, a reduction of annual drug prices
from more than 14,000 USD to 4,536 USD would be necessary to meet a 100,000 USD per
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quality-adjusted life-years threshold for decreasing lifetime major adverse cardiovascular
events. In Norway, Korman and Wislgff [14] found that PCSK9 inhibitors are cost-effective in
the secondary prevention only for older patients with high absolute risk of CVD. This might
change as the price of the substances begins to decrease. In a Spanish study, Olry de Labry
Lima et al. [15] concluded that evolocumab was associated with a lower frequency of cardio-
vascular events, but the extra high costs of the medication made it cost-inefficient for patients
suitable to receive this drug in the Spanish National Health System. Despite the inferred lack
of cost-effectiveness, adding PCSK9 inhibitors to statin therapy is still recommended due to
their protective effects on CVD. No study has assessed the cost-effectiveness of statin mono-
therapy versus evolocumab monotherapy, which remains to be evaluated, especially consid-
ering that since June 2019 the drug has been approved for use as a monotherapy for FH pa-
tients.

Hypercholesterolemia is an underdiagnosed and potentially lethal disease. Given that it
is silent, numerous patients that suffer from it present to the healthcare system with severe
conditions, such as the one depicted in our case report. Once diagnosed, all measures should
be considered to control blood cholesterol and lipid levels. The decision to administer PCSK9
inhibitors should not be solely based on economical calculation, but rather individual factors
should also be considered to weigh the risk/benefit ratio. The decision must stay with the
physician treating patients with FH.
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Fig. 1. Blood sample of the patient.

Fig. 2. CT scan of the patient’s abdomen (patient identifiers removed).
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