Infective endocarditis in an intravenous drug user:
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multiple fatal complications

Hannah L Hughes,' Badie K Jacob?

SUMMARY

Here, we present a case of a 43-year-old patient with
a background of active intravenous drug use who was
diagnosed with aortic valve endocarditis. This was
complicated by extensive acute embolic stroke and acute
splenic, renal and liver infarction. This case highlights
the difficulties in managing infective endocarditis

in intravenous drug users and the importance of

a comprehensive approach, addressing both the
intracardiac infection and the underlying issue of
substance misuse, to ensure best patient outcomes.

BACKGROUND

Infective endocarditis (IE) is a multisystem condi-
tion resulting from bacterial or fungal infection
of the endocardium and usually involves the heart
valves. Intravenous drug use (IVDU) is a well-
documented risk factor for IE. With an increasing
number of individuals injecting drugs worldwide,' *
the prevalence of associated IE cases are expected
to increase. This case has highlighted the difficul-
ties in managing intravenous drug users (IVDUs)
with a diagnosis of IE and the challenges faced
when complicated by multiple septic emboli. As
surgical management in this patient group raises
ethical dilemmas, we discuss the decision to operate
and the need for further interventions to improve
outcomes in the IVDU population.

CASE PRESENTATION

This 43-year-old female patient presented to the
emergency department with pain and swelling
affecting her right foot, epigastric pain, vomiting,
diarrhoea and a productive cough. Her medical
history comprised active IVDU, previous necrotising
fasciitis of the right leg, septic arthritis affecting the
right ankle, deep vein thrombosis and hepatitis
C. She was a known methicillin-resistant Staphy-
lococcus aureus (MRSA) carrier. On initial assess-
ment, the patient had no fever. She was admitted
for investigation of potential septic arthritis of
the right ankle and an acute abdominal cause of
her symptoms. Her blood tests indicated raised
inflammatory markers. An ankle X-ray showed no
evidence of osteomyelitis. An MRI was unable to
be performed due to lack of patient cooperation.
Her temperature was later reported to be 38.1°C.
Intravenous teicoplanin, ciprofloxacin and metro-
nidazole were initiated as per microbiology guid-
ance. Blood cultures were delayed due to difficulty
gaining venous access, and intravenous antibiotics
were switched to oral linezolid, ciprofloxacin and
metronidazole. On day 3, a CT of the abdomen and

pelvis identified wedge-shaped regions of hypoat-
tenuation in the left kidney and spleen representing
acute splenic and renal infarction (figure 1). A
small pericardial effusion was noted. On day 6,
a peripherally inserted central catheter (PICC)
line was inserted to aid antibiotic administration.
With persisting symptoms of abdominal pain and
fever, a repeat CT of the abdomen and pelvis was
performed. This demonstrated a new wedge-shaped
hypodensity in the left lobe of the liver which
likely represented a new embolic infarct (figure 2).
There was evidence of pseudo-obstruction of the
large bowel, a new right-sided pleural effusion
and worsening pericardial effusion. The patient
later left the ward unattended and returned with
slurred speech and drowsiness. A white substance
was aspirated from the PICC line. Blood cultures
confirmed MRSA. A transthoracic echocardiogram
was performed indicating vegetation on the aortic
valve with cusp erosion, resulting in severe aortic
regurgitation (figure 3, video 1). The patient dete-
riorated and subsequently developed a left-sided
facial weakness. A CT of the head showed extensive
low attenuation change within the right cerebral
hemisphere representing acute ischaemic stroke in
the distribution of the right middle cerebral artery
(MCA) (figure 4). The stroke team advised to give
aspirin without any further intervention due to

Figure 1 CT abdomen and pelvis image (coronal view)
demonstrating a splenic infarct and left kidney infarcts.
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Figure 2 CT abdomen and pelvis image (axial view) demonstrating a
splenic infarct and liver infarct.

the presence of multiple organ involvement. Prophylactic dose
low-molecular-weight heparin was withheld to decrease the
risk of haemorrhagic transformation. Cardiology input with
cardiothoracic opinion resulted in transfer to the cardiothoracic
department for consideration of cardiac surgery. It was decided
that she was not fit for surgery due to the risk of haemorrhagic
transformation on heparinisation, poor rehabilitation potential
and current active IVDU. The patient continued to deteriorate
post transfer, developing signs of raised intracranial pressure
secondary to her stroke. She was reviewed by neurosurgery but
did not fit the criteria for decompressive craniectomy due to late
presentation after 72 hours. The patient then developed an aspi-
ration pneumonia and her condition declined despite antibiotic
therapy. The decision was made on day 12 to adopt a palliative
approach with best supportive care. The patient passed away
shortly thereafter.

INVESTIGATIONS
» CT of the abdomen and pelvis with contrast.

Figure 3 Transthoracic echocardiogram image demonstrating
vegetation on the aortic valve with cusp erosion leading to severe aortic
regurgitation. There was difficulty performing the scan due to poor
patient cooperation.

Video 1 Transthoracic echocardiogram demonstrating vegetation on
the aortic valve.

» Repeat CT of the abdomen and pelvis with contrast.
» Transthoracic echocardiogram.

» CT of the head without contrast.

» Blood cultures.

TREATMENT
» Intravenous teicoplanin, ciprofloxacin and metronidazole.
» Oral option: linezolid, ciprofloxacin and metronidazole.
» Intravenous teicoplanin and oral rifampicin.
» Supportive care.

The patient was penicillin allergic. An oral antibiotic option
was required if intravenous access was lost. Both teicoplanin and

Figure 4 CT head image demonstrating low attenuation in the right
middle cerebral artery territory in keeping with acute infarction.
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linezolid were started to treat a suspected MRSA infection. Due
to concerns regarding intra-abdominal infection, ciprofloxacin
and metronidazole were also given. Rifampicin was initiated
alongside teicoplanin after blood cultures confirmed an MRSA
bacteraemia.

OUTCOME AND FOLLOW-UP
The patient died during the hospital admission.

DISCUSSION

IVDU is a notorious risk factor for IE. The estimated prevalence
of individuals who inject drugs worldwide has increased between
2008 and 2017, with evidence of IVDU in 31 more countries
than in 2008." > A study conducted in a mid-Western tertiary
care centre confirmed an increase in hospital admissions for IE
secondary to IVDU by 436% from 2012 to 2017.° Despite the
number of IE cases associated with IVDU becoming an increasing
concern, the disease as a complication of injecting drug practice
is often overlooked.*

Septic embolisation is a life-threatening complication of IE,
seen in 22%0-50% of patients® but falling to 6%-21% after initi-
ation of antibiotic therapy.®® The most common microorganism
accountable for IE in this patient group is Staphylococcus aureus,
responsible for 68% of cases.” Ruotsalainen et al concluded that
extracardiac infection complicated 85% of IVDUs with S. aureus
endocarditis.'® Multiple systems may be affected, with up to 65%
of cases involving the central nervous system, predominantly in
the MCA distribution.'" One study demonstrated that the inci-
dence of stroke in individuals receiving appropriate antibiotic
therapy was 4.8/1000 patient days in the first week of treatment,
decreasing to 1.7/1000 patient days in the second week, with
subsequent further reductions.'? It is evident that early initiation
of antimicrobial therapy is key to minimising the risk of systemic
emboli."? At least three sets of blood cultures taken at 30-minute
intervals, as proposed by the 2015 European Society of Cardi-
ology (ESC) guidelines, is crucial to target antibiotic treatment
and to facilitate a diagnosis of IE using the Modified Duke’s
criteria."* With difficulty obtaining blood cultures, gaining intra-
venous access and consequently administering antibiotics, the
management of this patient was challenging.

The role of cardiac surgery was also considered in this patient’s
case. The ESC guidelines advise surgery is indicated in left-sided
valve endocarditis with evidence of severe heart failure, uncon-
trolled infection, including infection secondary to multiresistant
organisms, and for the prevention of embolism in patients with
prior embolic events or large vegetations."® Despite this patient
meeting these criteria, it has been advised that individuals with
neurological complications requiring surgery for IE should delay
the procedure for at least 4 weeks.!® With a risk of perioper-
ative hypotension and haemorrhagic conversion following
cardiopulmonary bypass, this is necessary to prevent further
neurological complications.'” The US IE guidelines additionally
recommend to avoid surgery when possible in IVDUs due to the
risk of continued intravenous drug misuse and reinfection.'s A
systematic review and meta-analysis concluded that IVDUs had
a shorter survival and a higher risk for reoperation after cardiac
surgery.” Surgical management in this patient group is contro-
versial and raises ethical considerations. It has been suggested
that a holistic approach should be adopted, managing both the
substance misuse and the intracardiac infection. Interventions
that address substance misuse are in need of further study to
improve outcomes in this population.*

Early discussions were carried out with the cardiology team.
However, it was at a later stage of the admission when an echo-
cardiogram was performed and the patients care formally taken
over by the specialist team. Input was then gained from the
Infective Endocarditis Lead at a tertiary centre and the patient
was subsequently transferred. The complexity of the case along-
side significant multisystem complications highlights the impor-
tance of early multidisciplinary team input. Timely transition to
an optimal setting, ideally under the care of a specialist team,
may have improved this patient’s outcome. It was equally essen-
tial to recognise for this patient when supportive care was in her
best interests over further interventions.

This case has highlighted the difficulties in managing IVDUs
with a diagnosis of IE. Issues with obtaining blood cultures,
administration of antibiotics and misuse of long-term intrave-
nous catheters alongside decisions regarding surgical manage-
ment all occurred throughout admission. With patients more
likely to present atypically and often with significant social diffi-
culties, there are both diagnostic and therapeutic challenges in
this patient population.?!

Learning points

» Intravenous drug use (IVDU) is a significant risk factor
for infective endocarditis (IE), with drug-related IE cases
increasing in number.

» This patient group can be complex to diagnose, investigate
and treat, and a high index of clinical suspicion for IE is
essential in active intravenous drug users with fever.

» Early initiation of antimicrobial therapy is key to minimising
the risk of systemic emboli.

» Surgical management in this patient group raises ethical
dilemmas due to the risk of continued IVDU and reinfection,
and the decision to operate should involve careful risk—
benefit analysis.

» A multidisciplinary team approach is essential to improve
outcomes in this patient population, addressing not only
the intracardiac infection but also the underlying issue of
substance misuse.
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