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Abstract: H. Influenza is a rare cause of endocarditis. We report a case of H. Influenza endocarditis that
was complicated by cardiogenic and septic shock, active myocardial ischemia and aortic insufficiency.
The goal of this report is to help recognize the signs and symptoms of endocarditis and to discuss
management strategies in patients with concomitant cardiogenic and septic shock complicated by
aortic insufficiency.
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1. History of Presentation

A 69-year-old male presented to the hospital with a fever and chills one week after being
discharged for treatment of Haemophilus influenza bacteremia, completing a two-week course of
cefuroxime. During his prior admission, he underwent a transthoracic echocardiogram (TTE)
to determine his heart’s ejection fraction (EF) as he was starting to appear volume overloaded.
The TTE showed EF of 55%, mild aortic stenosis, and moderate aortic insufficiency, which was
not further investigated despite positive blood cultures for Haemophilus influenza. Other prior
workup included a normal chest X-ray, a CT scan showing minimal tree-in-bud opacities, and
an MRI of the ankle revealing signs of synovitis.

During this presentation, he arrived to the emergency department with “achy”, non-
radiating, non-reproducible chest pain. His vitals revealed a temperature of 101 ◦F, a heart
rate of 127 bpm, blood pressure of 67/39 mm Hg, and an oxygen saturation of 96% on room
air. A physical exam on admission was notable for a grade 3 systolic ejection murmur heard
best at the right upper sternal border without radiation to the carotids. The peripheral
exam was free of any Janeway lesions or Osler nodes.

2. Past Medical History

Coronary artery disease status-post posterior descending artery stent in 2007 (un-
known if associated with myocardial infarction), 50 packets of cigarettes per year smoking
history, hypertension, hyperlipidemia, chronic lower back pain, and emphysema.

3. Differential Diagnosis

Shock (septic shock +/− cardiogenic shock), endocarditis, cardiomyopathy, pneumonia.

4. Investigations

Initial laboratories revealed leukocytosis and an elevated troponin to 20.6 ng/mL.
The initial electrocardiogram was notable for diffuse ST-depressions (Figure 1). The chest
X-ray showed bibasilar patchy airspace disease. Bedside TTE showed anterior wall hy-
pokinesis and an ejection fraction of 25–30%. Blood cultures drawn on admission were

J. Cardiovasc. Dev. Dis. 2022, 9, 384. https://doi.org/10.3390/jcdd9110384 https://www.mdpi.com/journal/jcdd

https://doi.org/10.3390/jcdd9110384
https://doi.org/10.3390/jcdd9110384
https://creativecommons.org/
https://creativecommons.org/licenses/by/4.0/
https://creativecommons.org/licenses/by/4.0/
https://www.mdpi.com/journal/jcdd
https://www.mdpi.com
https://doi.org/10.3390/jcdd9110384
https://www.mdpi.com/journal/jcdd
https://www.mdpi.com/article/10.3390/jcdd9110384?type=check_update&version=1


J. Cardiovasc. Dev. Dis. 2022, 9, 384 2 of 5

again positive for beta-lactamase negative H. influenzae serotype F. The patient under-
went a left heart catheterization which showed a severe distal left main lesion into the
proximal left anterior descending artery and circumflex but was noted to have TIMI 3
flow throughout (Figure 2). Right heart catheterization demonstrated a cardiac index
(CI) of 2.1 L/min/m2, pulmonary capillary wedge pressure (PCWP) of 23 mmHg, right
atrial pressure of 15 mmHg, and a systemic vascular resistance of 900 dynes. The patient
then underwent a transesophageal echocardiogram (TEE) which revealed severe aortic
insufficiency (Figure 3), valvular destruction (Figure 4), and notably, an aortic valve mass
consistent with endocarditis (Figure 5).

Figure 1. Initial EKG on presentation to the ED demonstrating diffuse ST segment depressions.

Figure 2. Right anterior oblique coronary angiography demonstrating 80% left main coronary artery
and 90% proximal left anterior descending coronary artery stenosis.

Figure 3. Transesophageal echocardiogram long axis view with color doppler demonstrating two
turbulent jets, consistent with severe aortic insufficiency.
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Figure 4. Three-dimensional reconstruction of transesophageal echocardiogram mid-esophageal
aortic valve short-axis view demonstrating aortic valve destruction with a large hole in the center.

Figure 5. Zoomed-in transesophageal echocardiogram deep transgastric view of the aortic valve
from the left ventricular outflow tract. Cross-hairs depict the mass on the aortic valve.

5. Management (Medical/Interventions)

In the MICU, the patient was treated for concomitant cardiogenic and septic shock
given his low PVR, high PCWP, and low CI. On the first day, vasopressors, inotropic
support and broad-spectrum antibiotics were initiated. The patient also developed acute
pulmonary edema requiring intubation and aggressive diuresis. Given evidence of active
ischemia secondary to severe multivessel atherosclerosis as evidenced by the left heart
catheterization, unfractionated heparin was initiated. The following day, the patient’s
PCWP and vital signs improved resulting in extubation and discontinuation of the vaso-
pressors and inotropic support. Due to his low CO in the setting of cardiogenic and septic
shock, mechanical support by an intra-aortic balloon pump (IABP) and catheter-based
ventricular assist devices were considered but eventually not implemented due to con-
traindications with severe aortic insufficiency and endocarditis. Extracorporeal membrane
oxygenation (ECMO) was not initiated as the patient started to demonstrate improving
clinical stability, was extubated, and weaned off the vasopressors and inotropic support.
The subsequent LVEF was 40% by TTE. Due to elements of hemodynamic stabilization
at the time, surgical intervention was initially deferred until post-bacterial clearance with
antibiotics. Unfortunately, after 2 weeks the patient developed acute hypotension and
pulmonary edema requiring re-initiation of vasopressors and inotropic support, and emer-
gent surgery with aortic valve replacement and two-vessel coronary artery bypass grafting.
Post-operatively, he recovered at an appropriate pace, was discharged, and transitioned to
outpatient cardiac rehabilitation with a six-week course of ceftriaxone.

6. Discussion—Association with Current Guidelines/Position Papers/Current Practice

This case highlights two important learning points: first, the consideration of atypical
endocarditis is important especially in patients with known compromised valves and a
recent history of bacteremia with an atypical organism. Second, this case illustrates the
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clinical difficulties in treating both septic and cardiogenic shock in the setting of endocarditis
and aortic insufficiency.

The HACEK classification of bacteria was designed to encompass Haemophilus species.
However, given that H. Influenzae is rarely cultured in cases of infective endocarditis, the
“H” is now more commonly used for Haemophilus species other than H. Influenzae [1,2].
Non-typeable H. Influenzae infections make up a majority of infections and are associated
with higher mortality rates in adults, but recent epidemiological surveys note that serotype
F infections are increasing in patients >60 years [3–5]. There is, however, a paucity in the lit-
erature regarding endocarditis caused by H. influenzae of any serotype and cases are limited
to case reports or vignettes [6,7]. Our case demonstrates the need to maintain endocarditis
on the differential diagnosis when a patient with a recent history of bacteremia presents
as being acutely ill again despite completing antibiotic therapy for prior infection. Prior
knowledge of this patient’s valvular disease on the TTE in the setting of septic and cardio-
genic shock prompted further investigation with the TEE to better assess valvular function.
This led to visualization of the aortic valve vegetation and severe aortic insufficiency.

A hallmark of septic shock is the imbalance of oxygen supply and a demand which
inevitably places a strain on the myocardium leading to both cardiac and global tissue
hypoxia. In our patient’s case, his advanced aortic valve disease and triple-vessel atheroscle-
rosis limited his heart’s ability to match the increased oxygen demand and resulted in
concurrent cardiogenic shock. We were able to achieve hemodynamic stability with va-
sopressors and inotropes, however, alternative modalities including catheter-based assist
devices (such as Impella) and IABP were considered. However, knowledge of the aor-
tic valve vegetation and degree of insufficiency deemed it too high of a risk for septic
emboli and worsening of the aortic regurgitation with Impella or IABP, thus mechanical
support was not initiated. ECMO was also considered and has been described in a few case
reports of mechanical dysfunction and hemodynamic compromise [8]. However, in the
setting of left ventricular dysfunction and a high degree of coronary atherosclerosis, ECMO
can worsen cardiac dysfunction due to retrograde non-pulsatile blood flow and coronary
hypoxia from lower oxyhemoglobin saturation in the upper body with use of a femoral
arterial line in a veno-arterial ECMO system [9–11].

7. Follow-Up

The patient was seen in clinic nearly one month after discharge and was recovering
well. Pathology analyses of the aortic valve demonstrated evidence consistent with en-
docarditis inclusive of prominent nodular calcification, focal inflammation, necrosis, and
microabscess formation.

8. Conclusions

H. Influenzae serotype F confirmed by bacteriological testing is a very rare cause of
endocarditis. This diagnosis should be suspected in patients with valvular dysfunction,
prior episodes of H. Flu serotype F bacteremia, and a new onset fever. Early TEE should
be utilized to assess for valvular function and complications in these patients. Mechanical
support can be considered in patients with mixed shock; however, limitations remain
among patients with severe aortic valve insufficiency and endocarditis. ECMO is an
alternative support measure that may be employed, however, in patients with high degrees
of ventricular dysfunction and atherosclerosis, close monitoring for decompensation of
cardiac function is necessary. Medical therapies and close intensive care monitoring are
the focus of care for such patients. If the patient continues to decompensate, immediate
surgical replacement of the infected valve should be considered.

Author Contributions: Conceptualization, M.K. and F.V.L. and W.S. and R.R.; Methodology M.K.
and F.V.L. and W.S. and R.R.; Investigation M.K. and F.V.L. and W.S. and R.R.; Writing—Original
Draft Preparation M.K. and F.V.L. and W.S. and R.R.; Writing—Review and Editing M.K. and F.V.L.
and W.S. and R.R.; Visualization F.V.L.; Supervision R.R. All authors have read and agreed to the
published version of the manuscript.



J. Cardiovasc. Dev. Dis. 2022, 9, 384 5 of 5

Funding: This research received no external funding.

Institutional Review Board Statement: Ethical review and approval were waived for this study due
to its nature as a case report.

Informed Consent Statement: Informed consent for publication was obtained from the patient.

Data Availability Statement: Not applicable.

Conflicts of Interest: The authors declare no conflict of interest.

Disclosures: Parts of this case report were presented at the American College of Cardiology Confer-
ence in 2020.

References
1. Petti, C.A.; Bhally, H.S.; Weinstein, M.P.; Joho, K.; Wakefield, T.; Reller, L.B.; Carroll, K.C. Utility of Extended Blood Culture

Incubation for Isolation of Haemophilus, Actinobacillus, Cardiobacterium, Eikenella, and Kingella Organisms: A Retrospective
Multicenter Evaluation. J. Clin. Microbiol. 2006, 44, 257–259. [CrossRef] [PubMed]

2. Lützen, L.; Olesen, B.; Voldstedlund, M.; Christensen, J.J.; Moser, C.; Knudsen, J.D.; Fuursted, K.; Hartmeyer, G.N.; Chen, M.;
Søndergaard, T.S.; et al. Incidence of HACEK bacteraemia in Denmark: A 6-year population-based study. Int. J. Infect. Dis. 2018,
68, 83–87. [CrossRef] [PubMed]

3. Livorsi, D.J.; MacNeil, J.R.; Cohn, A.C.; Bareta, J.; Zansky, S.; Petit, S.; Gershman, K.; Harrison, L.H.; Lynfield, R.; Reingold, A.;
et al. Invasive Haemophilus influenzae in the United States, 1999–2008: Epidemiology and outcomes. J. Infect. 2012, 65, 496–504.
[CrossRef] [PubMed]

4. Whittaker, R.; Economopoulou, A.; Dias, J.G.; Bancroft, E.; Ramliden, M.; Celentano, L.P.; European Centre for Disease Prevention
and Control Country Experts for Invasive Haemophilus influenzae Disease. Epidemiology of Invasive Haemophilus influenzae
Disease, Europe, 2007–2014. Emerg. Infect. Dis. 2017, 23, 396–404. [CrossRef] [PubMed]

5. Ladhani, S.N.; Collins, S.; Vickers, A.; Litt, D.J.; Crawford, C.; Ramsay, M.E.; Slack, M.P. Invasive Haemophilus influenzae Serotype
e and f Disease, England and Wales. Emerg. Infect. Dis. 2012, 18, 725–732. [CrossRef] [PubMed]

6. Frayha, H.H.; Kalloghlian, A.K.; Demoor, M.M.A. Endocarditis Due to Haemophilus influenzae Serotype f. Clin. Infect. Dis. 1996,
23, 401–402. [CrossRef] [PubMed]

7. Oikonomou, K.; Alhaddad, B.; Kelly, K.; Rajmane, R.; Apergis, G. Haemophilus influenzae serotype f endocarditis and septic
arthritis. IDCases 2017, 9, 79–81. [CrossRef] [PubMed]

8. Noyes, A.M.; Ramu, B.; Parker, M.; Underhill, D.; Gluck, J. Extracorporeal membrane oxygenation (ecmo) as bridge-to-surgery for
infective endocarditis. J. Am. Coll. Cardiol. 2014, 63, A670. [CrossRef]

9. John, S.G.; William, P.; Murugapandian, S.; Thajudeen, B. Outcome of Patients with Infective Endocarditis Who Were Treated
with Extracorporeal Membrane Oxygenation and Continuous Renal Replacement Therapy. Clin. Pract. 2014, 4, 670. [CrossRef]
[PubMed]

10. Vohra, H.A.; Jones, C.; Viola, N.; Haw, M.P. Use of extra corporeal membrane oxygenation in the management of sepsis secondary
to an infected right ventricle-to-pulmonary artery Contegra conduit in an adult patient. Interact. Cardiovasc. Thorac. Surg. 2008, 8,
272–274. [CrossRef] [PubMed]

11. Martin, G.R.; Short, B.L.; Abbott, C.; O’Brien, A.M. Cardiac stun in infants undergoing extracorporeal membrane oxygenation. J.
Thorac. Cardiovasc. Surg. 1991, 101, 607–611. [CrossRef]

http://doi.org/10.1128/JCM.44.1.257-259.2006
http://www.ncbi.nlm.nih.gov/pubmed/16390985
http://doi.org/10.1016/j.ijid.2018.01.025
http://www.ncbi.nlm.nih.gov/pubmed/29408674
http://doi.org/10.1016/j.jinf.2012.08.005
http://www.ncbi.nlm.nih.gov/pubmed/22902945
http://doi.org/10.3201/eid2303.161552
http://www.ncbi.nlm.nih.gov/pubmed/28220749
http://doi.org/10.3201/eid1805.111738
http://www.ncbi.nlm.nih.gov/pubmed/22515912
http://doi.org/10.1093/clinids/23.2.401
http://www.ncbi.nlm.nih.gov/pubmed/8842289
http://doi.org/10.1016/j.idcr.2017.06.008
http://www.ncbi.nlm.nih.gov/pubmed/28725560
http://doi.org/10.1016/S0735-1097(14)60670-7
http://doi.org/10.4081/cp.2014.670
http://www.ncbi.nlm.nih.gov/pubmed/25568769
http://doi.org/10.1510/icvts.2008.189407
http://www.ncbi.nlm.nih.gov/pubmed/19000989
http://doi.org/10.1016/S0022-5223(19)36689-9

	History of Presentation 
	Past Medical History 
	Differential Diagnosis 
	Investigations 
	Management (Medical/Interventions) 
	Discussion—Association with Current Guidelines/Position Papers/Current Practice 
	Follow-Up 
	Conclusions 
	References

