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Introduction

Sepsis is a systemic life-threatening syndrome characterized by the development of multi-organ
dysfunction in the context of systemic infection. The simplistic view in which pathogen overgrowth
and infection are the only factors involved in the cascade of pathological sepsis-related events has
been replaced by a more complex theory in which a global dysregulation of the host response to
infection might be causative (Singer et al., 2016).

Significant changes in cholesterol levels during inflammation and infection have been frequently
reported, which may have also some prognostic impact (Lee et al., 2015).

In addition, cholesterol and pathogen’s lipids play an essential role in generating intracellular signals,
and consequently in the regulation of the systemic inflammatory response to different septic agents.
(Oliveira-Nascimento et al., 2012).

Proprotein Convertase Subtilisin/Kexin type 9 (PCSK9), a molecule mainly expressed by hepatocytes,
is involved in the degradation of the low-density lipoprotein receptor (LDLR) and in the modulation
of intracellular and plasma cholesterol levels. Gain-of-function mutations of the PCSK9 gene are
associated with significant elevations of plasma LDL cholesterol and cardiovascular risk, whereas
loss-of-function mutations of the PCSK9 gene are associated with reduced LDL-cholesterol levels and
reduced cardiovascular risk. In 2015, two human anti-PCSK9 monoclonal antibodies received FDA
and EMA approval (Seidah et al., 2016).

In vitro and in vivo studies in both animals and humans have shown that PCSK9, which is strictly
linked to HMGCo0AR and LDLR pathways, can play a central role in sepsis. Indeed, there is
substantial evidence that LDLR participates in the clearance of pathogen’s lipids (e.g.,
lipopolysaccharide, LPS), thus limiting their deleterious pro-inflammatory effect (Seidah et al., 2016).

Aim of the Work
To evaluate serum level of PCSK9 in infants
and children with sepsis and severe sepsis.

Subjects and Methods

The present was conducted on 60 infants and
children were admitted to PICU of Minia
University Children Hospital, EI-Minia. The
study was conducted during the period of
October 2016 till February 2017.

Also, 20 apparently healthy children included
as control group, they were age and sex
matched with the children of the 2 septic
groups.

Laboratory investigations were done at bacte-
riology and clinical pathology departments of
faculty of medicine Minia University.

The studied children were divided into three
groups: -

Group 1 (Sepsis group):

This group included 30 children, they were 19
boys and 11 girls, with a mean age of 26.6%
32.6 months. They were diagnosed with sepsis
according to international pediatric sepsis
consensus conference criteria, 2005.

Group 2 (Severe sepsis group):

This group included 30 children, they were 19
boys and 11 girls, with a mean age of
19.04+28.96 months. They were diagnosed with
severe sepsis according to international
pediatric sepsis consensus conference criteria,
2005.

Group 3 (control group):

This group included 20 apparently health
children. They were 13 boys and 7 girls, with
mean age of 32.12+25.44 months. They were
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age and sex matched with the previous two
groups.
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Exclusion criteria:
1- Congenital diseases.
2- Metabolic diseases.

Table: Serum PCSK9 level in children in the sepsis and severe sepsis groups according to

different organs dysfunction.

Organ dysfunction To;a(lcyr560 Pcnil:a?](ggslg d p
Cardiovascular 21 (35%) 352.29+136.8 <0.001 ‘
Respiratory 25 (41.7 %) 353.3£132.3 <0.001
Hematological 12 (20%) 400.2+163.7 <0.001
Renal 4 (6.7 %) 453.1+161.3 <0.004

I Hepatic 10 (16.7 %) 370.2+122.8 <0.008

*significant at P <0.05

Table showed that children with sepsis or
severe sepsis who developed any organ
dysfunction had higher PCSK9, when compared
to children with sepsis and severe sepsis who
did not suffer that organ dysfunction, (p
<0.001) in all, except for renal and hepatic
dysfunction, (p < 0.004 and 0.008) respectively.

Discussion

Sepsis is a life-threatening condition that arises
when the body's response to infection causes
injury to its own tissues and organs (Singer et
al., 2016).

Proprotein convertase subtilisin/kexin type 9
(PCSKD9) is an enzyme encoded by the PCSK9
gene on chromosome 1 in humans (Seidah et
al., 2003).

Our study showed that the severe sepsis group
had significantly lower length than the control
group. Also, it showed that the sepsis and
severe sepsis groups had significantly higher
temperature, heart rate and respiratory rate than
the control group. This can be attributed to
infection that leads to increase in body
temperature which leads to increase in heart rate

**Highly significant at p < 0.01

and respiratory rate ,and the respiratory distress
and the heart failure which happened as a cause
or a result of sepsis, may cause an increase in
heart rate and respiratory rate (Edwards et al.,
2013).

This study showed that severe sepsis group had
significantly lower blood pressure than the
other two groups. This can be explained by that
when bacteria enter the bloodstream, they
release a toxin that leads to severe vaso-
dilatation of vessels which leads to a dangerous
drop in blood pressure (Surviving Sepsis
Campaign  Guidelines Committee., 2013),
which may be aggravated in severe sepsis by an
enzyme secreted called phosphor-lipase A2
which causes further vasodilatation and more
profound hypotension (Cicala et al.,, 1993)
(Table 1).

The current study showed that most frequent
cause of admission in the sepsis and severe
sepsis groups were severe chest infection
followed by gastroenteritis. Also, from table 2,
the most frequent complication encountered in
the sepsis group was respiratory distress
(56.7%) and dehydration (40%), while in the
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severe group, the most frequent complication
was apnea (20%) and respiratory distress
(20%).

Recommendations

Any children with sepsis should measure
PCSKQ9 level and they should receive PCSK9
inhibitors to avoid developing organ failure.

References

1. Abifadel M, Varret M, Rabes JP, Allard D,
Ouguerram K, Devillers M, Cruaud C,
Benjannet S, Wickham L, Erlich D, Derré
A, Villéger L, Farnier M, Beucler I,
Bruckert E, Chambaz J, Chanu B, Lecerf
JM, Luc G, Moulin P, Weissenbach J, Prat
A, Krempf M, Junien C, Seidah NG and
Boileau C (2003)."Mutations in PCSK9
cause autosomal dominant hyperchole-
sterolemia”. Nat Genet, 34 (2):154-156.

2. Abifadel M, Elbitar S, ElI Khoury P,
Ghaleb Y, Chémaly M, Moussalli ML,
Rabés JP, Varret M and Boileau C
(2014)."Living the PCSK9 adventure: from
the identification of a new gene in familial
hypercholesterolemia towards a potential
new class of anticholesterol drugs".
Current Atherosclerosis Reports,16 (9):
439-453.

3. Acikgoz S, Akduman D and Eskici ZM
(2012). Thrombocyte and erythrocyte
indices in sepsis and disseminated intra-
vascularcoagulation. J Med Biochem,
31:60-64.

4. Agency for Healthcare Research and
Quality (AHRQ), Center for Delivery,
Organization, and Markets, Healthcare
Cost and Utilization Project (HCUP) and
Nationwide Inpatient Sample (NIS) (2011).
www.hcup-us.ahrg.gov/nisoverview.jsp .

5. Annane D, Bellissant E, Bollaert PE,
Briegel J, Keh D and Kupfer Y (2015).
"Corticosteroids for treating sepsis.”. The
Cochrane database of systematic reviews,
12:216-234.

6. Artl A, Marsche G, Lestavel S, Sattler W
and Malle E (2000). Role of serum
amyloid A during metabolism of acute-
phase HDL-C by macrophages. Arterio-
scler Thromb Vasc Biol, 20:763- 772.

10.

11.

12.

13.

Afify et al.,

Asfar P, Calzia E, Huber-Lang M, Ignatius
A and Radermacher P (2012). Hyperoxia
during septic shock-Dr. Jekyll or Mr.
Hyde? Shock, 37:122-123.

Azzam KM and Fessler MB (2012).
Crosstalk  between reverse cholesterol
transport and innate immunity. Trends
Endocrinol Metab, 23:169-178.

Baass A, Dubuc G, Tremblay M, Delvin
EE, O'Loughlin J, Levy E, Davignon J and
Lambert M (2009). "Plasma PCSK9 is
associated with age, sex, and multiple
metabolic markers in a population-based
sample of children and adolescents".
Clinical Chemistry,55 (9):1637-1645.

Bahl R, Martines J, Ali N, Bhan MK,
Carlo W, Chan KY, Darmstadt GL, Hamer
DH, Lawn JE and McMillan DD (2015).
Research priorities to reduce global
mortality from newborn infections .Pediatr
Infect Dis J,28 (1):43-48.

Ballantyne CM, Neutel J, Cropp A,
Duggan W, Wang E and Plowchalk D
Sweeney K, Kaila N, Vincent J and Bays
H (2015). Efficacy and safety of bococi-
zumab (RN316/PF-04950615), a mono-
clonal antibody against proprotein conve-
rtase subtilisin/kexin type 9 in statin-

treated  hypercholesterolemic  subjects:
results from a randomized, placebo-
controlled, dose-ranging study (NCT:

01592240). J Am CollCardiol, 115 (9):
1212-1221.

Berger JM, Vaillant N, Le May C,
Calderon C, Brégeon J, Prieur X,
Hadchouel J, Loirand G and Cariou B
(2015). "PCSK9-deficiency does not alter
blood pressure and sodium balance in
mouse models of hypertension”. Athero-
sclerosis,239 (1):252-259.

Bhat N, Wright JG, Broder KR, Murray EL,
Greenberg ME, Glover MJ, Likos AM, Posey
DL, Klimov A, Lindstrom SE, Balish A,
Medina MJ, Wallis TR, Guarner J, Paddock
CD, Shieh WJ, Zaki SR, Sejvar JJ, Shay DK,
Harper SA, Cox NJ, Fukuda K and Uyeki TM
(2005). Influenza Special Investigations Team
Influenza-associated deaths among children in
the United States 2003-2004. N Engl J Med,
353:2559-2567.

154 Assessment of PCSK9 in Infants and Children with Sepsis


http://www.hcup-us.ahrq.gov/nisoverview.jsp

