DE

G

DE GRUYTER
OPEN

CASE REPORT

Online ahead-of-print. Page numbers NOT for citation purposes.

DOI: 10.2478/jccm-2018-0004

Serratia marcescens Sepsis in a Child with
Deep Venous Thrombosis — A Case Report

lulia Armean?, Carmen Duicu?*, Cornel Aldea3, Lorena Melit!

1 Pediatric Clinic No 1, County Emergency Clinical Hospital, Tirgu Mures, Romania
2 1st Department of Pediatrics, University of Medicine and Pharmacy of Tirgu Mures, Romania
3 2nd Pediatric Clinic, Clinical Emergency Hospital for Children, Cluj-Napoca, Romania

ABSTRACT

Introduction: Venous thromboembolism is a rare condition in paediatrics that included both deep venous throm-
bosis and pulmonary embolism. Serratia marcescens is a gram-negative bacterium that belongs to the Enterobacte-

riaceae family and tends to affect immunocompromised hosts.

Case report: We report the case of an 11-year-old boy, admitted in the Pediatric Clinic | from Emergency County Hos-
pital Tirgu Mures, Romania with intense pain, swelling, cyanosis and claudication of the left foot. His personal history
revealed a recent appendectomy. A close family was reported to have had a deep venous thrombosis. The laboratory
tests, performed on the day of admission, revealed increased inflammatory biomarkers and D-dimer. Coagulation
tests gave a low activated partial thromboplastin time (APTT). Doppler venous ultrasound and CT-exam established
a diagnosis of deep venous thrombosis. Anticoagulant therapy was initiated, but on the tenth day of admission, the
patient developed signs and symptoms of sepsis, and the blood culture revealed Serratia marcescens. After antibiotic
and anticoagulant therapy, the patient progressed favourably. The patient was a carrier of the heterozygous form of
Factor V Leiden.

Conclusions: The association between deep venous thrombosis and Serratia marcescens sepsis can compromise a

condition in pediatric patients.
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B INTRODUCTION

Venous thromboembolism (VTE) remains a rare con-
dition in children that comprises both deep venous
thrombosis (DVT) and pulmonary embolism (PE), de-
spite the reports from to the recent studies, which state
that its incidence is increasing in pediatric patients (1-
3). In the USA, this condition has a prevalence of ap-
proximately 100:100,000 individuals every year, with
the incidence increasing with age. Thus, it seems that
in children under the age of 15 years, the incidence is of
approximately 5:100,000 cases, whereas in adult above
the age of 80 years, this condition can reach an inci-
dence of 500:100,000 cases (4). Even though a precise
estimation of VTE in children cannot be established
because there are only a few reported prospective stud-

ies, these studies underlined an annual incidence of
pediatric VTE between 0.07-0.14:10,000 children and
5.3:10,000 admissions to pediatric hospitals (5). VTE
is a multifactorial condition, and most of the children
that develop this disorder, present multiple risk fac-
tors (1). The gold standard for the diagnosis of DVT
is angio-CT. Recently, venous compression ultrasound
is the initial diagnostic tools used in these cases due
to the advantages related to the costs, availability and
safety profile (4,6). Current treatment of VTE includes
unfractionated heparin, low molecular weight heparin,
and warfarin, but fondaparinux and direct thrombin
inhibitors can also be used (7).

Perioperative anticoagulation is not commonly done

in children without known prothrombotic conditions
due to the haemorrhage risk and the very low VTE in-
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cidence in this age group. This may cause a delay in the
diagnosis and appropriate anticoagulant therapy re-
sulting in undesirable developments.

Serratia marcescens is a gram-negative bacterium
of the Enterobacteriaceae family and tends to affect
immunocompromised hosts. Risk factors for Serratia
marcescens infection include neonatal period, surgical
interventions, mechanical ventilation, hospitalised pa-
tients, and patients with central venous catheters (8).
Bloodstream infections are one of the most common
causes of morbidity and mortality in newborns and
children (9). Bacteremia in pediatric age-groups can
give rise to self-limiting infections, life-threatening
sepsis, multiple organ failures, or even disseminated
intravascular coagulation (10).

Sepsis represents a systemic inflammatory response
that includes two or more of the following criteria:
tachypnea; tachycardia, hyperthermia or hypothermia
and leukocytosis or leukopenia (11).

Hemostasis imbalance is often associated with sep-
sis. The laboratory modifications vary from minimal
alterations such as low platelet count, leucocytosis or
hyperbilirubinemia to general microvascular thrombo-
sis, leading to organ dysfunction.

As a result of the systemic inflammatory activation,
there is a reciprocal correlation between sepsis and the
coagulation pathway (12).

This case aims to report a rare episode of Serratia
marcescens infection in a child with DVT, which lead
to clinical sepsis.

B CASE REPORT

Medical history and presenting concerns

The case describes an 11-year-old boy, admitted to the
Pediatrics Clinic with intense pain, swelling, cyanosis
and claudication of the left foot. These symptoms had
first occurred approximately two days before the ad-
mission. His personal history revealed recent surgery
for appendicitis. His father had been diagnosed with
deep venous thrombosis.

Clinical findings

The clinical examination, on admission, showed an al-
tered general status, ringed face, pallor, cyanosis, swell-
ing and mottled skin of the left thigh and leg, and also
severe pain on the mobilization of the left foot. The pa-
tient weighted 43 kilograms. The diameter of the left
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leg was 45 cm, right leg 43 cm, left ankle 29 cm, right
ankle 28cm. The physical exam revealed no other ab-
normalities.

Diagnostic focus and assessment

The laboratory tests performed on the day of admis-
sion revealed increased inflammatory biomarkers with
C-reactive protein (CRP) 74.1 mg/L, and D-dimer >5
pg/ml. Coagulation tests showed a low activated par-
tial thromboplastin time (APTT) of 18,9 seconds. The
chest X-ray and cardiology exam revealed no relevant
pathology. Doppler ultrasound showed an enlarged
and uncompressed left commune iliac vein, extern iliac
vein, common femoral vein, superficial femoral vein,
deep femoral vein, with hyperechoic aspect inside the
lumen (Fig 1). The angio-CT exam confirmed the ul-
trasound findings, establishing the diagnosis of deep
venous thrombosis affecting the same veins mentioned
previously (Fig 2). Laboratory tests were performed to
rule out a possible thrombophilia, and the results un-
derlined that antithrombin III, von Willebrand factor,
protein C, protein S and homocysteine were all within
the normal ranges. Genetic tests indicated a mutation
of factor V Leiden (A506G). There was no abnormality
in prothrombin G20210A ( factor I mutation). Lupus
anticoagulant, anti-cardiolipin antibodies and beta2-
glycoprotein I were all within normal limits, excluding
a diagnosis of antiphospholipid syndrome.

Therapeutic focus and assessment

Efficient anticoagulant therapy with low molecular
weight heparin was started. The patient presented
a slowly favourable evolution. On the 10t day after
hospitalisation, his general status worsened, and he
developed a fever, shaking chills, vomiting, low blood
pressure and prolonged capillary refill time. Labora-
tory tests revealed leukopenia (2760/uL) and anae-
mia (haemoglobin 10.5g/dl, hematocrit 31.7%, eryth-
rocytes 3850000/puL), with an increased CRP level
(153.47mg/L). Empiric double-regimen antibiotic
therapy, Ceftazidime 2 g 2 times a day and Ampicil-
lin 1,5 g 4 times a day for 5 days, was initiated until
the result of the blood culture were obtained. Blood
culture revealed Serratia marcescens. According to
the antibiogram, the bacterium was sensitive only
to piperacillin/tazobactam, ertapenem, imipenem,
meropenem, amikacin, and tigecycline. The empiri-
cal antibiotic therapy was replaced by Amikacin, 320
mg 2 times a day for ten days, and this resulted in a
favorable improvement. The patient was discharged in
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good general status. It was recommended he received
anticoagulation therapy and prevention therapy with
compressive elastic hosiery.

H DISCUSSIONS

VTE is a severe condition in children of major clinical
significance due to its increased morbidity and mor-
tality rates. Regarding pediatric patients, infants under
the age of 1 year are the most commonly affected age
group, followed by adolescents (5,13,14). The present
report concerns an 11 years old who developed DVT
and is similar to a previously published case report (6).
The annual incidence of VTE varies depending on the
geographical area, being much lower in Asiatic peo-
ple than in Caucasian populations (16); our patient
belongs in the latter type of population. The genetic
risk for thrombosis is well-documented, but there are
also other factors that concur to the development of
this condition, such as surgical intervention, trauma,
malignant diseases, trauma, central venous catheters,
veins abnormalities or chronic inflammatory condi-
tions (1,6,14). The patient had a genetic risk factor as
his father had been diagnosed with DVT at a young
age. Additionally, he had external risk factors, having
had an appendectomy two weeks before the diagno-
sis of DVT and subsequent bed rest plus infection. In
comparison to adults, where up to 50% of the first VTE
episodes have an idiopathic underlying condition, VTE
in children has a multifactorial pathogenesis, and al-
most 90% of these cases have at least two risk factors
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Figl. CT scan - thrombus in the left common iliac vein (white arrow)

The Journal of Critical Care Medicine 2018;4(1) « 31

for thrombosis at the time of the event (16-18).

Specific inherited defects, like the factor V Leiden
mutation, the prothrombin gene mutation, and the
protein C, protein S, and antithrombin deficiencies are
well-known to be associated with VTE development
(19, 20). In our patient, the heterozygous state for Fac-
tor V Leiden increases the chance of developing throm-
bosis by four to eight times. The recurrence rate of VTE
remains high, despite the administration of anticoagu-
lant therapy, being of approximately 7% at six months,
with a mortality rate of 6% for DVT and 12% for PE
within one month (16). Fortunately, after showing slow
progress, in the current patient, complete permeabili-
sation was achieved after twelve months of treatment,
and he was, at the time of the writing of this case re-
port, recurrence-free.

Because of thrombophilia, short prophylactic treat-
ment is necessary during periods of high risk of throm-
bosis, such as dehydration, surgery, etc. It is essential to
advise the family that external prothrombotic risk fac-
tors such as sedentary lifestyle, dehydration, smoking
and overweight/obesity should be avoided.

The incidence of Serratia marcescens, an opportun-
istic organism, is high among immunocompromised
and debilitated hosts (7). Our patient is considered to
be a debilitated host due to the recent appendectomy
and prolonged hospitalization, firstly due to the surgi-
cal intervention and afterwards to the DVT episode.
Mortality related to Serratia marcescens bacteremia is
reported to be between 10-20% (21,22). A wide range
of incidence values for bacteremia in pediatric patients

Thrombus

Fig 2. Transverse Ultrasound aspect: echogen-
ic thrombus in the left common femoral vein
(LCFV), non-compressible LCFV
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presents have been reported in the literature and physi-
cians should be aware of the importance of identify-
ing the bloodstream pathogens to improve the patient’s
outcome by the administration of appropriate antibiot-
ics. Identification from blood cultures of the causative
pathogen is a significant challenge in the management
of sepsis. Therefore, empirical antibiotic therapy rep-
resents a key component in this management, and it
should be based on the assessment of the most likely
pathogen depending on the age, gender, host’s risk fac-
tors, but also antibiotic susceptibility patterns (9).

A double-regimen empirical antibiotic therapy was
employed in the present case, which was adjusted ac-
cording to blood culture results and the subsequent
antibiogram. Nevertheless, it is evident that the admin-
istration of a targeted antibiotic therapy reduces the
mortality rates related to bloodstream infections (9).

B CONCLUSIONS

Even though VTE is a rare condition in paediatrics, it
is known that both congenital and acquired conditions
can contribute to the development of thrombosis. Ser-
ratia marcescens tends to affect immunocompromised
hosts such as post-surgical ones and is a very rare bac-
teria found in pediatric pathology. Serratia marcescens
sepsis was not initially considered to be related to the
DVT, due to their relatively rare association, and result-
ed in delayed appropriate therapy and the resolution of
the patient’s condition.
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